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Foreword 


The Federal Government, through the medium of the Minerals Yearbook 
or its predecessor volumes, has for 92 years reported annually on mineral 
industry activities. This edition of the Minerals Yearbook presents the record 
on worldwide mineral industry performance during 1974. In addition to 
statistics, the volumes provide background information to help in interpreting 
the year's developments. The content of the individual volumes is as follows: 


Volume I, Metals, Minerals, and Fuels, contains chapters on virtually all 
metallic, nonmetallic, and mineral fuel commodities important to the domes- 
tic economy. In addition, it includes a general review chapter on the 
mineral industries, a statistical summary, and a chapter on mining and 
quarrying trends. 


Volume II, Area Reports: Domestic, contains chapters on the mineral 
industry of each of the 50 States, the U.S. island possessions in the Pacific 
Ocean and the Caribbean Sea, the Commonwealth of Puerto Rico, and the 
Canal Zone. This volume also has a statistical summary, identical to that in 
Volume I. 


Volume III, Area Reports: International, contains the latest available 
mineral data on more than 130 foreign countries and discusses the im- 
portance of minerals to the economies of these nations. A separate chapter 
reviews minerals in general and their relationships to the world economy. 


The Bureau of Mines continually strives to improve the value of the 
Yearbook for its users. Therefore, the constructive comments and suggestions 
of readers will be welcomed. 


Tuomas V. FALXIE, Director. 
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Review of the Mineral Industries 


By Daniel E. Sullivan and Nicholas G. Theofilos ` 


Recession was evident throughout 1974 
but accelerated toward the end of the year. 
The real gross national product (GNP) 
declined sharply during the first quarter 
and continued to decline in the next two 
quarters. During the final quarter the rate 
of decline was double that of the first 
quarter. There were also substantial de- 
clines in industrial employment and corres- 
ponding increases in unemployment, as 
strong inflation continued and consumer 
confidence declined. The energy crisis, com- 
pounded by the Arab ol embargo, was a 
major contributing factor to these prob- 
lems, and the Federal Government took 
steps to make the United States less de- 
pendent on foreign energy sources. Mone- 
tary policy was designed to reduce the 
rate of growth of the money supply, and 
fiscal policy was characterized by a smaller 
deficit than anticipated, as inflation caused 
Federal revenues to increase faster than 
Federal expenditures. 

Real output declined during 1974. The 
GNP at current prices increased 8%, but 
because prices rose 10% during the year, 
real GNP, measured in 1958 dollars, de- 
creased 2%. Real gross private domestic 
investment in residential structures  de- 
clined more than 27%, and real personal 
consumption expenditures for durable goods 
declined 9%. Real State and local govern- 
ment purchases increased almost 3%, and 
real personal consumption expenditures for 
services increased more than 196. The 
Federal Reserve Board (FRB) index of 
industrial production declined almost 196. 

The unemployment rate increased to 
5.6% in 1974 from 4.9% in 1973. The 
number of people employed increased 
during the year but because the total labor 
force increased at a greater rate, unemploy- 
ment rose. The unemployment rate stayed 


near 5.196 during the first half of the 
year, during the third quarter it went 
to 5.5%, and during the fourth quarter 
it went to 6.6%. 


The consumer price index (CPI) in- 
creased 11.076 from 1973 to 1974, the 
greatest rise since the post-World War 
II period. Although the rate of increase 
from quarter to quarter was consistent, 
there were significant shifts in the composi- 
tion of the rises. During the last 3 quarters 
of 1974, increases in food and fuel prices 
no longer dominated the changes in the 
CPI as they had in the first quarter. After 
the termination of price controls in April, 
changes in the CPI were attributed to 
increases over a broader range of goods. 
Prices of goods and services in consumer 
markets as measured by the CPI, and 
the GNP deflator advanced at fairly 
steady rates during 1974, but in late 
spring rates of increase slowed and there 
were some price reductions in crude and 
intermediate industrial product markets. 
Metal prices continued to rise, reflecting 
large wage gains and higher fuel prices. 
The wholesale price index for industrial 
commodities increased from 125.9 points 
in 1973 to 153.8 in 1974. 


As a result of rapid inflation in 1974, 
the Federal Reserve decided on a gradual 
reduction in the rate of growth of the 
money supply. This was considerably below 
that of 1973 and substantially below the 
too rapid rate of 1972. The Federal Re- 
serve used its open market operations in 
order to moderate the rate of monetary 
expansion. The discount rate reached a 
record 8% in April but declined to 73446 
by yearend. Consequently in July the 
commercial prime rate reached 1246 at 


1 Economist, Division of Economic Analysis. 
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most major banks, and then fell substan- 
tially during the fourth quarter. For the 
whole year, the money supply rose 4.5%, 
down from 6.1% in 1973. 

Fiscal policy was tighter than anticipated 
in 1974. This was partially because infla- 
tion was greater than was expected. 
Federal expenditures continued to shift 
away from purchases of goods and services, 
especially defense expenditures, and toward 
transfer payments. An $11.7 billion deficit 
was projected for 1974, but the actual 
figure was $7.6 billion compared with $5.6 
billion in 1973. 

Federal activities in areas that affected 
minerals or the mineral economy included 
both continuing and special actions. The 
Federal Government continued to take 
actions to improve the economy and fight 
inflation. The Economic Stabilization Act 
Amendments of 1971, which were the 
basis for price controls, expired. Inflation 
was combated without the use of price 
controls. The Government took a number 
of steps to improve the energy situation. 
The subjects of mineral related bills en- 
acted into law included energy, the en- 
vironment, water, public lands, public 
safety, gold, and tariffs. 

The 1974 research program of the 
Bureau of Mines was designed to promote 
the effective utilization of our natural 
mineral and fuel resources, insuring ade- 
quate mineral supplies without objection- 
able environmental, social, and occupa- 
tional effects. Late in 1974 the Energy 
Research and Development Administration 
(ERDA) was established by Congress, 
and some of the research functions of the 
Bureau of Mines were transferred to this 
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Production.—Domestic raw mineral pro- 
duction was valued at $55.2 billion in 
1974, a 50% increase from 1973. In 
constant 1967 dollars the figure declined 
more than 2% to $26.3 billion. The 
value of domestic production of nonmetals 
increased over 17% in current dollars, 
but in constant 1967 dollars it declined 
less than 0.1%. For metals the current 
value increased over 27% but the constant 
dollar value declined almost 5%. The 
current value of mineral fuels output in- 


organization. 

Energy use in the United States during 
1974 fell 2.2%, the first decline in more 
than 2 decades. This was mostly attributed 
to the Arab oil embargo, higher prices 
for crude oil, the slowdown of the economy, 
and efforts by consumers to conserve 
energy. Consumption declined for all 
energy sources except utility hydropower 
and nuclear power. The transportation 
sector showed the biggest drop of all major 
consuming sectors. Petroleum and natural 
gas liquids supplied almost 46% of the 
energy used, compared with 47% in 
1973. The production of bituminous coal, 
hampered by labor disputes late in the 
year, increased only 1.4% over that of 
1973. 

The year 1974 was one of shortages, un- 
certainties, and increased regulation of 
the mining industry, but at the same time 
the mining industry expanded and im- 
proved the technologies of mining and 
exploration. The exploration and develop- 
ment of new ore bodies continued in 
1974, despite the ever-increasing risks 
involved. The nonferrous metals industry 
had the largest expenditure on pollution 
control equipment (as a proportion of 
total capital expenditures) of any industry 
in the United States. 

Most of the world suffered serious eco- 
nomic strains during 1974. Rates of in- 
flation accelerated, and the expansion of 
real economic activity slowed. These prob- 
lems were exacerbated by the quadrupling 
of the price of oil. The oil price increase 
also caused balance of trade problems for 
the oil-consuming countries. 


AND USES 


creased almost 6496, however, the con- 
stant 1967 dollar value declined almost 
3%. Exports of primary minerals and 
mineral fuels increased over 109% to 
$3.5 billion, and imports increased almost 
threefold to $19.4 billion. 

The Bureau of Mines indexes of 
physical volume of mineral production 
(1967—100) generally declined during 1974 
in concert with the general economic re- 
cession. The overall index declined almost 
3% to 110.9 index points. The index 
for the average of all metals declined 
almost 5% to 130.4 index points, the 
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index for the average of all nonmetallic 
minerals increased almost 1% to 119.7 
index points, and the index for the average 
of all fuels declined almost 4% to 105.4 
index points. Within the metals group, 
the ferrous metals index declined almost 
7%, and the index for all nonferrous 
metals declined almost 4%. The index for 
base metals declined more than 4%, the 
index for monetary metals declined 8%, 
and the index for other nonferrous metals 


VALUE, Billion dollars 


1962 1965 


increased more than 6%. In the non- 
metals sector the index for construction 
materials declined almost 2%, the index 
for chemicals increased more than 8%, 
and the index for other nonmetallic 
minerals increased almost 5%. In spite 
of the decline in the fuel index, the 
index of production for coal increased 
almost 2%. The index for crude oil and 
natural gas declined almost 5%. 


Production 


Figure 1.—Value of raw mineral production, exports, and imports. 
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Figure 2.—Indexes of physical volume of mineral production in the United States, 
by group. 
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The FRB index of industrial produc- 
tion (1967 = 100) was 124.7 points for 
all industries in 1974. This was a decline 
of almost 1% from the 1973 figure. The 
average index for all mining showed a 
slight decrease to 109.4 index points. The 
metal, stone, and earth mineral produc- 
tion indexes also declined slightly. The 
crude oil and natural gas indexes declined 
about 4% each. The coal mining index 
increased slightly but was the only mining 
index to do so. The metal, clay, glass, and 
stone manufactured product indexes all 
declined during 1974. The primary metal 
index declined 2.396, the iron and steel 
index declined 1.596, the nonferrous metals 
and products index declined 2.996, and 
the clay, glass, and stone products index 
declined 3.396. 

The FRB average index for all mining 
by month was 109.9 index points in 
January. It increased to 112.2 index points 
in March, then gradually declined to 
110.2 index points in July, and dropped 
to 107.3 in August. It returned to 110.5 
by October, but fell to near 105 for the 
remainder of the year. The monthly index 
for coal, oil, and gas generally followed 
this same trend. The coal monthly index, 
which was 108.7 in January, went up to 
114.7 in March, but dropped to 110.3 
the next month; it then increased to 
118.3 in June, and dropped to 99.4 in 
August. For the next 2 months it was 
near 111; then it dropped to 67.6 in 
November, due to the coal strike. It re- 
turned to just about 80 for December. The 
oil and gas extraction monthly indexes 
generally followed the trend of the total 
mining index, except for the crude oil 
index, which tended to decline through- 
out the year. The metal, stone, and earth 
minerals and the metal mining indexes 
declined in the first half of the year, were 
lowest in August, returned to a high 
point in October, then went down a 
little for the remainder of the year. The 
stone and earth minerals index remained 
near 111 for the first 5 months, declined 
to 106.4 for June, increased to near 110 
for August, was 105.0 in September, went 
up to near 110 for November, and de- 
clined to 106.4 for December. 

The net supply of principal nonfuel 
minerals changed in a mixed pattern 
during 1974. The net supply of most 
ferrous metals declined during the year. 
Jron ore, pig iron, and steel ingot de- 


clined less than 1%, almost 6%, and 
almost 4%, respectively. Cobalt declined 
almost 9%, manganese declined over 
59%, and molybdenum declined more 
than 36%. Tungsten declined less than 
1%. Nickel and chromite both increased, 
by 10% and over 15%, respectively. The 
net supply of nonferrous metals also 
changed in a mixed pattern with more 
commodities showing increases than de- 
creases. Aluminum, copper, and mercury all 
showed increases of from 6% to 9%. Lead 
showed an increase of more than 1%. 
Rutile increased almost 13%, and plat- 
inum-group metals increased more than 
18%. Antimony and zinc both showed no 
change. Ilmenite and slag declined more 
than 5%; cadmium, almost 15%; tin, 
more than 19%; and uranium, more than 
26%. There were more positive changes 
in the net supplies of nonmetals than 
negative ones. The net supplies of talc 
and allied minerals, crude barite, and 
bromine all increased between 1% and 
4%. Those of finished fluorspar, sulfur, and 
common salt all increased from 5% to 
just over 6%. Potash increased over 9%, 
and phosphate rock increased almost 12%. 
The net supply of sand and gravel and 
that of crushed stone both declined 
between 1% and 2%. The net supplies 
of asbestos, clays, and gypsum al] decreased 
from 6% to 8%. The net supply of mica 
decreased almost 15%. 

Stocks and Government Stockpile.— 
Stocks of crude nonfuel minerals at pri- 
mary producers at yearend as shown by 
Bureau of Mines indexes (1967 = 100) 
declined during 1974 for all selected com- 
modities. The total index for crude 
minerals declined almost 13%, the crude 
metals index declined almost 18%, and 
the crude nonmetals index declined just 
over 396. In the metal category, the index 
for iron ore declined 1396, the index for 
other ferrous ores declined over 37%, and 
the index for nonferrous ores declined less 
than 2%. Stocks of mineral manu- 
facturers, consumers, and dealers at year- 
end as shown by Bureau indexes increased 
or remained unchanged during 1974 for all 
selected commodities. The total index for 
manufacturers’ stocks increased almost 
18%, the manufactured metal index 
likewise increased 18%, and the manu- 
factured nonmetals index increased almost 
10%. In the metals category the index 
for iron stocks remained unchanged, 
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the other ferrous index increased 3%, 
the base nonferrous index increased 27%, 
and the other nonferrous index increased 
over 40%. 

Producer stocks of bituminous coal and 
lignite declined over 7% in 1974. Those 
of coke declined 21%. Near the end of 
1974 there was a coal miners strike which 
made necessary the drawing down of 
coal and coke stocks which is reflected in 
these figures. The stock figure for natural 
gasoline, plant condensates, and isopentane 
also declined. Yearend producer stocks 
of all other mineral energy resources and 
related products were higher than in 
1973. The largest increase was a 42% 
change in petroleum asphalt; the smallest 
increase was 1% in the other products 
category. Stocks of carbon black increased 
almost 28%. Stocks of crude petroleum 
and petroleum products increased almost 
7%. Within this group, stocks of crude 
petroleum increased over 9%, those of 
gasoline increased over 4%, and stocks 
of distillate fuel oil increased almost 2%. 
Stocks of natural gas increased less than 
2%. 

The seasonally adjusted book value of 
product inventories increased substantially 
for all the selected mineral processing 
industries during 1974. Petroleum and 
coal products increased the most, almost 
50%, to $3,925 million, as of December 
1974. Stone, clay, and glass products in- 
creased over 32% to $3,721 million. In- 
ventories of total primary metals increased 
almost 27% to $11,861 million. Within 
this group, product inventories of blast 
furnaces and steel mills increased 23% 
to $5,747 million, and those of other 
primary metals increased over 30% to 
$6,114 million. The total seasonally ad- 
justed book value of inventories for 
selected mineral processing industries in- 
creased almost 32% to $19,507 million 
during 1973. 

U.S. Government inventories of basic 
stockpile materials were a significant part 
of the Nation’s minerals program during 
1974. Commodities of significant market 
value in the inventories included chromium, 
lead, manganese, platinum-group metals, 
silver, tin, tungsten, and zinc. 

Exports.—The total value of selected 
minerals and mineral products exported 
during 1974 increased more than two- 
thirds. Exports in all sectors increased sub- 
stantially: Crude nonmetallic minerals in- 


creased 71%; crude and scrap metals in- 
creased 36%; chemicals increased 26%; 
manufactured nonmetallic minerals in- 
creased 51%; and manufactured metals 
increased 72%. These increases are in 
current value and thus reflect increases 
both in quantities shipped and in prices. 
Since prices increased substantially during 
the year, especially in the fuels area, 
much of the general increase was the result 
of price increases. 

In general, the geographical distribu- 
tion of exports of selected mineral com- 
modities for 1974 was similar to that 
of 1973, although there were major 
changes in specific commodities. Examples 
of some of the changes follow: There 
was a shift in sulfur and unroasted pyrites 
with more going to Europe and South 
America in 1974 instead of to North 
America and Asia; uranium and thorium 
ores and concentrates were not exported 
in 1974; coke, coal and briquets, including 
peat, mostly went to noncentrally con- 
trolled Asia in 1974, whereas in 1973 
these commodities went mostly to North 
America; crude and partly refined petro- 
leum all went to North America in 1974, 
whereas in 1973 it all went to Europe 
and Asia; silver, platinum, and platinum- 
group metals exports shifted from Asia to 
North America; and the share of exports 
of uranium and thorium and their alloys 
to North America increased. 

Imports.—The total value of selected 
minerals and mineral products imported 
during 1974 increased by a factor of more 
than two and three-eights. Imports in 
all sectors increased: Crude nonmetallic 
minerals increased 2496, crude and scrap 
metals increased nearly 5596, mineral 
energy resources increased 213%, chem- 
icals increased 2876, manufactured non- 
metallic minerals increased 6%, and man- 
ufactured metals increased 72%. Like 
exports, these are value figures, and as 
such reflect both quantity and price 
changes. A significant part of these in- 
creases can be attributed to changes in 
prices. 

As was the case for exports, the geo- 
graphical distribution of imports of selected 
mineral commodities for 1974 generally 
followed the previous pattern. Examples 
of some exceptions include lead ore and 
concentrate, more of which came from 
North America instead of South America 
and Oceania; tungsten ore and concen- 


REVIEW OF THE MINERAL INDUSTRIES 7 


trate, less of which came from North 
America; and copper waste and scrap, 
less from North America and more from 
Europe and Asia. Also, nickel waste and 
scrap from North America increased its 
share; aluminum waste and scrap imports 
from North America decreased its share; 
imports of tin waste and scrap from 
North America increased its share; and 
the share of platinum-group metals, ores, 
concentrates, and wastes imports from 
North America and Asia increased and 
that from Africa decreased. Shares of 
coal, coke, and briquets imports from 
North America decreased and those from 
Europe increased; and the shares of 
mineral tar and crude chemicals from 
coal, petroleum, and natural gas from 
North America increased while that froin 
Europe declined. 

Consumption.— The recession of 1974 was 
reflected in the consumption of major 
mineral products. During 1973 this con- 
sumption increased substantially for most 
of the major mineral products, but during 
1974 consumption declined for 24 of 
these 40 selected mineral products. Con- 
sumption of half of the selected ferrous 
metals declined. Iron ore consumption 
declined 6%; raw steel, more than 3%; 
metallurgical-grade chromite, 2%; and 
manganese ore, more than 12%. Refrac- 
tory-grade chrome consumption increased 
almost 13%; chemical grade increased 
almost 22%; molybdenum, over 119%; 
and tungsten, almost 6%. Consumption 
of 6 of the 10 selected nonferrous metals 
declined. Consumption of primary anti- 
mony, and all zinc classes each declined 
more than 10%; the industrial consump- 
tion of silver and refined copper declined 
almost 10%; the apparent consumption 
of aluminum declined over 3%; and 
estimated private purchases of uranium 
declined almost 2%. Primary and second- 
ary lead consumption increased almost 4%, 
primary mercury consumption increased 
almost 10%, platinum-group metals in- 
creased more than 8%, and ilmenite and 
titanium slag increased less than 1%. 
Consumption of 6 of the 10 selected non- 
metallic minerals also declined. Consump- 
tion of asbestos declined more than 4%; 
cement, almost 8%; clays, almost 6%; 


sand and gravel, less than 1%; crushed 
stone, less than 2%; and sulfur, just over 
2%. The nonmetallics that increased were 
lime, over 2%; phosphate rock, 7%; 
potash, over 9%; and salt, over 6%. 
Consumption of all the selected fossil 
fuels declined, as did utility electricity 
from conventional fuel-burning plants and 
the industrial generation of electricity 
(utility electricity from hydropower and 
nuclear power increased enough to cause 
the net generation of electricity to in- 
crease). Total energy resource inputs in 
terms of British thermal units (Btu) 
declined more than 2% to 73,141 trillion 
Btu. Consumption of bituminous coal 
declined almost 1% (coal carbonized 
for coke declined more than 4%); 
anthracite declined one-sixth. Consumption 
of petroleum and natural gas liquids de- 
clined almost 4%, and dry natural gas 
consumption declined more than 3%. 
Net electricity generation was slightly more 
than last year, as was electricity from 
utilities. Utility electricity from hydro- 
power and nuclear power increased more 
than 9% and 35%, respectively. Utility 
electricity from conventional fuel-burning 
plants decreased more than 3%, as did 
industrial generation of electricity. 


ENERGY 


As a result of the Arab oil embargo, 
there was an overall national effort to 
curtail the use of fuels. As part of this 
effort the Federal Government encouraged 
electric utilities to switch to coal where 
economically feasible in an attempt to 
conserve oil. Reflecting this effort, energy 
use in the United States fell 2.2% after 
steady annual increases for more than 2 
decades. There was also a 2.8% decrease 
in per capita energy use. Consumption 
declined for all energy sources except 
hydropower and nuclear power. The ratio 
of energy use to GNP declined slightly from 
that of 1973. This trend, which started in 
1971, indicated that the U.S. economy was 
using energy in a more efficient way to 
create GNP, but it was not necessarily 
related to efficiency of energy in a 
physical, thermodynamic sense. 
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Figure 4.—Production and calculated gross consumption of mineral energy resources and 
electricity from hydropower and nuclear power. 


Production.—Total production of mineral 
energy resources and electricity from 
hydropower and nuclear power declined 
almost 2% during 1974 to 61,197 trillion 
Btu. Anthracite, wet natural gas, and 
crude petroleum production all declined 
in terms of Btu’s—over 3%, over 4%, 
and almost 5%, respectively. Production 
of bituminous coal, and electricity from 
hydropower and nuclear power all in- 
creased—less than 2%, over 10%, and 
more than 35%, respectively. 

Consumption.—U.S. gross consumption 
of energy during 1974 decreased a little 
over 2%, to 73,141 trillion Btu. Consump- 
tion of all energy resources declined 
except for electricity from hydropower and 
nuclear power which increased 9% and 
35%, respectively. Petroleum, excluding 
natural gas, accounted for about 42% 


of the energy consumed. Natural gas (dry) 
contributed slightly over 30%, and bitum- 
inous coal and lignite contributed almost 
18%. The remaining energy sources in- 
dividually contributed less than 5% toward 
the consumption of energy. 

In 1974, the household and commercial 
sector received 43% of its total net 
energy input from natural gas, the petro- 
leum input declined to 3496, 2196 came 
from electric utilities, and the remainder 
came from coal. The distribution of the 
total net energy inputs for industrial 
users was natural gas 44%, petroleum 
25%, coal 18%, electric utilities 11%, 
and all others less than 2%. Petroleum 
again accounted for 96% of the total net 
energy inputs consumed by the transpor- 
tation sector. Energy inputs to electric 
utilities were from bituminous coal and 
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lignite, 43%; natural gas, 1896; petro- 
leum, 1796; hydropower, 16%; and nuc- 
lear power, 6%. 

Coal.—The domestic supply of anthracite 
during 1974 declined 4% to 5.4 million 
tons. Production of anthracite declined 
and exports increased. Almost half of the 
demand was by the household and com- 
mercial sector, and the remainder was 
divided between industrial uses and the 
generation of electric power by utilities. 
The domestic supply of bituminous coal 
and lignite declined almost 1% to 551 
million tons. This decline in supply 
occurred despite an increase in production 
because exports increased and withdrawals 
from stocks during 1974 were half of 
what they were in 1973. Imports of 
bituminous coal were more than 16 times 
greater in 1974 than in 1973. Electric 
utilities continued to be the predominant 
user of bituminous coal. 

Natural Gas.—The domestic supply of 
natural gas decreased over 3% during 
1974 to 21,512 billion cubic feet. Produc- 
tion, imports, exports, and stock additions 
all were less in 1974 than in 1973. Pro- 
duction declined almost 5%, exports de- 
clined less than 1%, imports decreased 
over 7%, and net stock additions were 
more than 81% less than in 1973. The 
demand for natural gas declined in all 
sectors except for use as a raw material 
for chemicals other than carbon black. 
The total demand declined by more than 
3%. 

Petroleum. The domestic crude oil sup- 
ply decreased over 2% to 4,428.7 million 


barrels during 1974. Production declined 
almost 5%, exports increased over 57%, 
and stock withdrawals of 1973 were more 
than replaced by additions in 1974. The 
domestic supply of refined petroleum 
products declined almost 4%. The demand 
for petroleum was down for each con- 
suming sector. Transportation accounted 
for more than half of the domestic product 
demand. 

Nuclear Energy.—Nuclear energy con- 
sumption during 1974 was 1,202 trillion 
Btu; this was over 35% greater than the 
figure for 1973. It increased to 1.6% of 
total energy consumption for the year; 
in 1973 it was 1.2% of the total. 

Hydropower.—Electricity from hydro- 
electric plants during 1974 was 3,290 
trillion Btu, over 9% greater than in 
1973. This was 4.596 of total energy 
consumption in 1974 compared with 4.0% 
for 1973. 

Other Energy.—Energy sources being 
used or considered for future use during 
1974 included geothermal, oil shale, solar, 
wind, tidal, and biological (from organic 
wastes). Geothermal energy was a limited 
source of energy during 1974; future devel- 
opment depends on the discovery of new 
fields and their prescribed technology. 
Work continued on the development of 
oil shale as a significant source of energy. 
Solar wind, tidal, and biological energies 
were only minor or theoretical sources of 
energy during 1974; their development 
continued and their potential in the long 
run is significant. 


EMPLOYMENT AND PRODUCTIVITY 


Employment.—Employment in almost all 
of the selected mineral industries increased 
in 1974. Total mining employment in- 
creased over 6%, and within this group 
employment in metal mining increased 
2%, employment in nonmetal mining and 
quarrying increased almost 3% and em- 
ployment in the fuel extractive industries 
increased 8%. In the metal mining group, 
iron ore mining increased almost 14% 
and copper ore mining increased a little 
more than 196. Within the fuels group, 
employment in oil and gas field services 
increased over 13%, employment in crude 
petroleum and natural gas fields increased 
almost 8%, employment in bituminous 
coal increased over 4%, and the only 


mining employment to decline was in 
other coal, which was almost 3% less 
than in 1973. 

Total mineral manufacturing employ- 
ment increased 11% to 963,800 during 
1974, mineral manufacturing employment 
increased almost 13%, and total fuel 
manufacturing employment increased over 
4%. Within the nonfuel minerals group, 
employment at blast furnaces, steelworks, 
and rolling mills increased over 16%, 
nonferrous smelting and refining employ- 
ment increased over 5%, and the only 
mineral manufacturing industries to show 
declines in employment were fertilizers, 
complete and mixing only, and hydraulic 
cement, which each decreased over 3%. 
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Within the fuel manufacturing sector, 
employment in petroleum refining increased 
576, and employment in other petroleum 
and coal products increased almost 2%. 

Hours and Earnings.—Average hourly 
earnings in the extractive industries in- 
creased nearly 10% for both nonfuels 
and fuels. The hours worked declined 
more than 1% in the nonfuels industry 
and increased almost 3% in the fuels 
industry, causing average weekly earnings 
to increase less than 9% for the former 
while increasing more than 11% for the 
latter. Within the nonfuels industry average 
hourly earnings increased 14. 1% for metal 
mining and 8.1% for nonmetallic mining 
and quarrying, although in both industries 
the hours worked declined, causing average 
weekly earnings to increase at a slightly 
slower rate than that for the hourly 
figures. Within the metal mining sector, 
average hourly earnings for iron ores in- 
creased over 1956, average weekly hours 
increased almost 256, and average weekly 
earnings increased almost 22%. Average 
hourly earnings in copper mining increased 
almost 13%, but average weekly hours 
declined almost 3%, so average weekly 
earnings increased less than 10%. In the 
extractive fuels industries, average hourly 
earnings in coal mining increased about 
9%, and average weekly hours declined 
about 4%, causing average weekly earnings 
to increase just over 4%. Average hourly 
earnings in the crude petroleum and 
natural gas industries increased almost 
14%, average weekly hours increased 
almost 3%, and average weekly earnings 
increased almost 17%. 

Average hourly and weekly earnings for 
the manufacturing sector both increased 
about 11% as weekly hours remained 
unchanged. Within this group all of the 
selected industries showed little change in 
weekly hours. Fertilizers showed increases 
in hourly and weekly earnings of more 
than 10%; hydraulic cement, greater than 
6% ; blast furnaces, steel and rolling mills, 
more than 14%; nonferrous smelting and 
refining, nearly 1256; petroleum refining 
and related industries, nearly 866; petro- 
leum refining also near 8%; other petro- 
leum and coal products, more than 6%. 

Wages and Salaries.— During 1973 (latest 
data available) total wages and salaries 
for all industries continued to increase. 
In the mining sector the increase was 
almost 1096, and in the manuíacturing 


sector the increase was almost 12%. The 
average earnings of full-time employees 
also increased in 1973, but at a slower 
rate than in 1972. The mining sector 
employees received an annual average of 
$11,448, about 7% over 1972. Average 
earnings in manufacturing increased a 
little over 6% to $9,758 per year. The 
average earnings per full-time employee 
for all industries was $9,106, an almost 6% 
gain from the 1972 figure. 

Labor Turnover Rates.—The accession 
rate (hires and rehires) during 1974 
declined for the manufacturing sector and 
for most of the nonfuel mineral industries. 
It increased for nonferrous smelting and 
refining and for selected fuel industries. 
In the manufacturing sector the decline 
was over 12%. The greatest decline was 
20% for blast furnaces, steel and rolling 
mills. The accession rate for nonferrous 
smelting and refining increased almost 4%, 
and that for coal mining increased almost 
12%. The separation rate increased for 
manufacturing and for most selected min- 
eral industries; it declined for metal 
mining and coal mining. In the manu- 
facturing sector the increase was over 4%. 
The separation rate in the hydraulic ce- 
ment industry increased almost 38%, for 
blast furnaces, steel and rolling mills it 
was almost 10% higher than in 1973, 
and for nonferrous smelting and refining 
it was up 4%. The metal mining separa- 
tion rate declined almost 9%, as did the 
rate for copper ores; the rate for iron ores 
was unchanged. The rate for petroleum 
refining and related industries increased 
9%, although for petroleum refining it 
was unchanged. For coal mining, the 
separation rate declined almost 19%, the 
greatest decline among the selected in- 
dustries. The layoff rate increased two- 
thirds in manufacturing, more than doubled 
in hydraulic cement, and increased three- 
fourths in the blast furnace, steel and 
rolling mills industry; it remained un- 
changed in the nonferrous smelting and 
refining industry. In metal mining the 
layoff rate remained unchanged, although 
it declined 20% in the iron ore industry 
and tripled in the copper ore industry. 
In petroleum refining and related in- 
dustries the layoff rate increased two- 
fifths, although for petroleum refining it- 
self it declined one-fifth. In the coal 
mining industry it declined by one-third. 


Productivity.—Indexes of labor produc- 
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tivity for selected mineral industries for 
1973 (latest data available) were mixed. 
The indexes of output of crude copper ore 
and of recoverable copper metal mined per 
employee, production worker, and produc- 
tion worker man-hour all declined at rates 
between 4% and just over 7%. The 
same indexes for crude and usable iron 


ore all increased between just under 5% 
and just over 11%. The indexes for re- 
fined petroleum increased between 7% 
and 9%; for bituminous coal the index 
per employee declined over 1%, the index 
per production worker declined over 2%, 
and the index per production worker man- 
hour increased almost 1%. 


PRICES AND COSTS 


Index of Average Unit Mine Value.— 
The index of average unit mine value is 
similar to the index of implicit unit 
value in that both are designed to show 
relative price changes of mineral com- 
modities, but it is different in that it is 
constructed directly from quantity and 
value data while the index of implicit 
unit value is the result of dividing two 
other indexes, a value index and a volume 
index, which are constructed directly 
from the data. For further information 
on the subject, see Bureau of Mines Infor- 
mation Circular 8275. 

The index of average unit mine value 
shows the inflation manifested in mineral 
prices. The overall average index increased 
by almost 56% to 212.4 index points. 
The metals index increased almost 34%, 
the nonmetals index increased almost 18%, 
and the fuels index increased almost 69%. 
In the metals category, the ferrous metals 
index increased over 2796 and the non- 
ferrous metals index increased almost 40%. 
Base metals prices as reflected in the index, 
increased 3696; monetary metals, 71%; 
and other nonferrous metals, almost 28%. 
In the nonmetals category, the construc- 
tion index increased 13%, the chemicals 
index increased 41%, and the other non- 
metallic minerals index increased almost 
1396. In the fuels category, the index for 
coal increased almost 7796, and the 
index for crude oil and natural gas in- 
creased almost 66%. 

Index of Implicit Unit Value.—The in- 
dex of implicit unit value (1967—100), 
as mentioned above, is similar to the 
index of average unit mine value in that 
both are intended to show changes in 
the relative prices of mineral commodities. 
For this reason it is not surprising that 
the results of the two indexes are not 
dissimilar. The overall average for the 
index of implicit unit value increased over 
53% to 209.1 index points. The metals 


index increased over 33%, the nonmetals 
index increased over 17%, and the fuels 
index increased over 68%. In the metals 
category, the ferrous metals index in- 
creased over 27% and the nonferrous 
metals index increased over 36%. The 
base metals index increased 34%; mone- 
tary metals, 7496; and other nonferrous 
metals, almost 30%. In the nonmetals 
category, construction increased almost 
13%, chemicals, almost 41%, and other 
nonmetallic minerals, almost 14%. In 
the fuels category, coal increased almost 
77% and crude oil and natural gas 
almost 65%. 

Prices.—The wholesale price indexes for 
selected metals, minerals, and fuels (1967= 
100) all increased significantly in 1974. 
The index for all commodities increased 
almost 19% to 160.1 index points; that 
for all commodities other than farm and 
food increased over 22% to 153.8 index 
points. The index for metals and metal 
products increased more than 29% to 
171.9. Many of the indexes for selected 
metals and metal products increased at 
about the same magnitude. Exceptions in- 
cluded iron ores, which increased the 
least, less than 16%; the ones that in- 
creased the most were: Iron and steel 
scrap, almost 88%; slab zinc, which in- 
creased almost 70%; aluminum ingot, 
which increased more than 49%; pig 
iron and ferroalloys, increasing more than 
4596; and primary metal refinery shapes, 
increasing more than 42%. The index for 
nonmetallic mineral products increased 
almost 18% to 153.2 index points. Within 
the nonmetallic group the indexes all 
increased between just above 8% for 
sand, gravel, and crushed stone to almost 
13176 for phosphate rock. The index for 
structural clay products increased less 
than 10%, other nonmetallic minerals 


2 Johnson. E. E. Index Numbers for the Mineral 
Industries. BuMines IC 8275, 1965, 85 pp. 
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increased 4746, phosphates increased more 
than 58%, fertilizer materials increased 
more than 61%, nitrogenates increased 
more than 68%, and bituminous binders 
increased almost 76%. The price index 
for fuels and related products and power 
increased more than 55%. The price in- 
dexes for most selected fuels increased at 
about this magnitude. Exceptions included 
electric power, which increased a little 
more than 26%; gas fuels, which increased 
28%; crude petroleum, which increased 
more than 68%; and refined petroleum 
products, which increased almost 74%. 

Prices of mineral energy commodities 
increased substantially during 1974. The 
average price of bituminous coal at 
merchant coke ovens increased almost 85% 
to $36.50 per net ton; the average sales 
realization prices for anthracite increased 
between 60% and 71% to between $27.61 
and $31.06 per net ton. The average 
price of crude petroleum at the well in- 
creased more than 7396 to $6.74 per 
barrel; the average dealers’ price oí 
gasoline excluding taxes increased almost 
5776 to 30.53 cents per gallon. The 
average prices of residual fuel oil more 
than doubled. No. 6 fuel, maximum 1% 
sulfur, at Philadelphia, was $11.95 per 
barrel; No. 6 fuel, maximum 0.3% sulfur, 
at Philadelphia, was $13.11 per barrel; 
and the average price of bunker C fuel, at 
all gulf ports, was $9.59 per barrel. The 
average price of No. 2 distillate fuel oil at 
Philadelphia almost doubled to 25.26 
cents per gallon, and at all gulf ports it 
increased more than 44% to 29.80 cents 
per gallon. The average value at the well 


for natural gas increased almost 41% to 
30.4 cents per thousand cubic feet, and at 
the point of consumption it increased 
almost 3496 to 88.8 cents per thousand 
cubic feet. 

During 1973 (latest data available) the 
average cost of electrical energy con- 
tinued to increase at about the same rate 
as in recent years. Alaska and Hawaii 
had the highest electricity costs, followed 
by the New England and Middle Atlantic 
areas. The lowest cost of electrcial energy 
was found in the East South-Central region 
because of the Tennessee Valley Authority. 
The average cost of electricity in the 
residential market increased 0.1 cent to 
2.4 cents per kilowatt-hour. Most geo- 
graphic areas increased except the West 
North-Central, the West South-Central, 
and the Mountain area which remained the 
same as in 1972. In the commercial and 
industrial sectors the average increase in 
1973 was 0.1 cent per kilowatt-hour. The 
only areas to show declines in the cost 
of electricity in the industrial and com- 
mercial sector were the East North- 
Central and the West North-Central. 

Principal Metal Mining Expenses.—The 
index of principal metal mining expenses 
(1967=100), following the price trend for 
the economy as a whole, increased 26% 
to 171 index points. The labor component 
and the electrical energy component of 
the index increased at the same rate as 
the total index, to 179 and 163 index 
points, respectively. The supply component 
increased less than 23% to 157 index 
points, and the fuel component increased 
almost 43% to 208 index points. 
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Figure 5.— Index of labor costs per dollar of product. 


Costs.—The indexes of relative costs and 
productivity (1967100) reflected the in- 
flationary condition that prevailed in the 
1974 economy. For iron ore, copper, and 
bituminous coal, the 1974 indexes of 
labor costs per unit of output all increased 
—almost one-third for iron ore, one-fifth 
for copper, and one-twelfth for bituminous 
coal. The indexes of value of product per 
man-period for these commodities also all 
increased—less than 2% for iron ore, 
more than one-sixth for copper, and 
nearly three-fourths for bituminous coal. 
The index of labor costs per dollar of 
product increased by more than one-sixth 
for iron ore, but declined almost 796 for 
copper and by almost three-eighths for 
bituminous coal. These figures reflect the 
mixed impact of inflation on productivity. 
The petroleum indexes of labor costs per 
unit of output and of value of product 


per man-period both increased by about 
one-tenth during 1973 (latest data avail- 
able), and the index of labor costs per 
dollar of product declined almost 4%. 
During 1972, in the petroleum sector, the 
index of labor costs per unit of output 
increased about one-tenth, and the index 
of value of product per man-period de- 
clined slightly, resulting in an increase of 
about one-tenth in the index of labor costs 
per dollar of product. 

Price indexes for mining construction and 
material handling machinery and equip- 
ment (1967 = 100) all increased by at 
least one-tenth during 1974. Five of the 
nine indexes showed increases of at least 
one-sixth, with mining machinery and 
equipment increasing the most. The index 
for portable air compressors again in- 
creased the least. 


14 MINERALS YEARBOOK, 1974 


INCOME AND INVESTMENT 


National Income Generated.—In 1973 
(latest data available) national income 
originating in all industries rose almost 
13% to $1,066 billion. In the mining 
sector, crude petroleum and natural gas 
accounted for the largest share, $4.0 
billion. Coal mining accounted for the 
next largest share of income generated, 
$2.4 billion, an 8% increase from 1972. 
Mining and quarrying of nonmetallic 
minerals increased almost 16% to $1.8 
billion. Metal mining showed the largest 
increase, increasing 23% to $1.2 billion. 
Income originating in the manufacturing 
sector increased at about the same rate 
as mining income, a little over 13%, to 
$2.9 billion. The primary metals industry 
accounted for $22.0 billion; chemical and 
allied products, $21.0 billion; the stone, 
clay, and glass products industry, $9.9 
billion; and the petroleum refining and 
related industries, $9.4 billion. 

Profits and Dividends.— The average an- 
nual profit rate on shareholders equity 
in all manufacturing industries increased 
more than two percentage points during 
1974 to 14.9%. Of the selected mineral 
manufacturing industries, only one did not 
show a substantial increase in its annual 
profit rate. Stone, clay, and glass products 
showed a profit rate of 10.676, which 
was 0.6 percentage point less than the 
1973 figure. The average annual profit 
rate for primary metals increased almost 
two-thirds to 16.4%, for primary iron and 
steel the profit rate increased more than 
three-fourths to 16.8%, and for primary 
nonferrous metals the profit rate increased 
almost one-half to 15.8%. The profit rate 
for chemicals and allied products increased 
almost one-fourth to 18.356; for petro- 
leum it increased more than four-fifths 
to 21.0%. 

Total dividends for all manufacturing 
increased almost 10% to $19,456 million 
during 1974. Total dividends increased for 
all selected mineral manufacturing corpora- 
tions except primary nonferrous metals, 
which declined 11% to $483 million. 
Total dividends for all primary metals 
increased more than 10% to $1,216 
million, and for primary iron and steel 
they increased more than 31% to $734 
million. Total dividends in the stone, clay, 
and glass products industries increased 
less than 1% to $450 million; for the 


chemicals and allied products industries 
the increase was almost 19% to $2,800 
million; and in the petroleum industry 
dividends increased almost 1896 to $4,070 
million. 

The total number of 
commercial failures and 
liabilities increased during 1974. The 
number of failures increased 6% to 
9,915 and their current liabilities were 
$3.1 billion, almost 33% more than those 
of the firms that failed during 1973. In 
the mining sector there were 9 failures, 
almost 72% less than the 32 failures that 
occurred during 1973; their current lia- 
bilities were $10.1 million, almost 58% 
less than the liabilities of the firms that 
failed during 1973. In the manufacturing 
sector, the number of failures and their 
liabilities both increased, but not as 
rapidly as the increase in the overall rates. 

New Plant and Equipment.—Expendi- 
tures for new plant and equipment in- 
creased for mining (including fuels) and 
for all but one of the selected mineral 
manufacturing industries. Expenditures by 
firms in the mining industry increased 16% 
to $3.18 billion; those by all manufac- 
turing increased 21% to $46.01 billion. 
Expenditures in the primary iron and 
steel industry increased almost 54% to 
$2.12 billion; expenditures in the primary 
nonferrous metals industry increased almost 
40% to $2.33 billion; in the stone, clay, 
and glass products industry, expenditures 
declined more than 3% to $1.44 billion; 
in the chemical and allied products in- 
dustry, expenditures increased almost 28% 
to $5.69 billion; and in the petroleum 
industry expenditures for new plant and 
equipment increased almost 4796 to $8.00 
billion. 

Plant and equipment expenditures of 
foreign affiliates of U.S. companies in 
mining and smelting changed direction 
in 1974, increasing to $1,252 million. 
Expenditures decreased only in Canada 
and remained constant in Europe. Latin 
American expenditures continued to in- 
crease, this year by 47%, reaching $286 
million. The remaining areas in the world 
showed an increase of 65%, a sharp 
contrast to last year's 29% decrease. In 
the petroleum sector, plant and equip- 
ment expenditures continued to rise in all 
areas. Expenditures in Europe increased 


industrial and 
their current 
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almost 4196, followed by Latin American 
with 3596. Manufacturing plant and equip- 
ment expenditures also rose in 1974. 
Europe had the largest amount in dollars, 
$6,316, followed by Canada, $2,122. 

Issues of Mining Securities.—Estimated 
gross proceeds from primary security offer- 
ings for all corporations in 1974 were 
$37.9 billion. Bonds accounted for more 
than 8396 of this; common stock, over 
10%; and preferred stock, 6%. Pro- 
ceeds in the extractive industries totaled 
$980 million, down almost 9% from the 
$1,073 million of 1973. Common stock 
accounted for almost 74% of this figure, 
and bonds for the remainder; there were 
no proceeds from preferred stock in 
1974. For the manufacturing industries in 
1974 the total of $10.4 billion was almost 
95% from bonds, over 4% from common 
stock, and just over 1% from preferred 
stock. 

Foreign Investment.—Direct private in- 
vestment of U.S. companies abroad in- 
creased almost 14% to $107.3 billion 
during 1973 (latest data available). Petro- 
leum investments were almost 28% of 
this total, or $29.6 billion, which is 
nearly a 13% increase from the previous 
year. In general the percent of petroleum 


investments received by developing coun- 
tries was greater than the percent of total 
investments they received. Petroleum in- 
vestments in developed countries totaled 
$16.4 billion. Europe accounted for about 
one-half of this, and Canada accounted for 
more than one-third. Petroleum invest- 
ments in developing countries totaled $10.4 
billion. Countries in the Western Hemis- 
phere accounted for more than two-fifths 
of this, and other Africa and the Middle 
East each accounted for about one-fifth. 

U.S. direct investments in foreign mining 
increased almost 5% to $7.5 billion during 
1973 (latest data available). The developed 
countries received almost 6496 of these 
investments, or $4.8 billion. More than 
three-fourths of mining investments in 
developed countries was in Canada. Mining 
investments in developing countries were 
$2.7 billion; almost half of this was in- 
vested in Latin American Republics. 

The value of foreign direct investments 
in the United States in 1973 (latest data 
available) was $17.7 billion, an increase of 
almost 259%. Investments in the petroleum 
sector increased almost 37% to $4.4 
billion, which is almost 25% of the total 
foreign direct investments in the United 
States. 


TRANSPORTATION 


The total quantity of major minerals 
and mineral energy products transported 
by railroad and water during 1973 (latest 
data available) increased by 60,751 million 
short tons or almost 4% over that of 1972 
to 1.7 billion short tons. Almost 59% of 
all commodities transported by rail and 
over 83% of all commodities transported 
by water were mineral products. The latter 
represented a small decrease from 1972. 
About 63% of the selected metals and 
minerals, except fuels, were transported 
by rail, and 56% of selected mineral energy 
resources and related products was trans- 
ported by water. 

In the metals and minerals except fuels 
category, the volume of commodities trans- 
ported by rail increased over 11% to 
451.9 million short tons. Of this total, 
almost 60% consisted of four commodities: 
Iron ore and concentrates, crushed and 
broken stone, iron and steel ingot, etc., 
and sand and gravel. Rail transport for 
almost all of the selected minerals in- 
creased in 1973 except for sand and 


gravel and building cement. The largest 
increases occurred in gypsum, almost 
217%, and nonferrous metal scrap, over 
102%. (Note.—In the 1973 chapter of 
this volume, some of the data for rail 
transport in 1972 were erroneously re- 
ported. The corrected figures are given in 
this chapter.) 

Water transportation of metals and 
minerals, except fuels, increased almost 6% 
to 259.9 million short tons. The largest 
increase by volume occurred in the iron 
ore and concentrates category, from 73.5 
million short tons in 1972 to 84.0 million 
short tons in 1973, by limestone flux and 
calcareous stone, which increased from 31.6 
million short tons to 36.5 million short 
tons. In general, water transportation of 
the selected metals and minerals, exclud- 
ing fuels, did not show the increases shown 
by the corresponding rail transportation 
figures. Almost half of the commodities 
declined in 1973; the largest decline by 
volume was in fertilizers and fertilizer 
materials. 
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A total of 443.8 million short tons of 
mineral energy resources and related prod- 
ucts was transported by rail in 1973; 
this was more than 2% greater than 
1972. By volume the largest commodity 
transported was bituminous coal and lig- 
nite. This represented almost 84% of 
the total. The largest increase was a more 
than 67% increase in crude petroleum. 

Water transportation of mineral energy 
products totaled 567.6 million short tons 
in 1973, nearly 2% below that of 1972. 
Again, coal accounted for the largest share 
of the tonnage transported by water. The 
largest increase occurred in coke, 56%, 


and miscellaneous petroleum and coal 
products, 20%. Decreases of significance 
occurred in crude petroleum, 13%, and 
kerosine, 11%. 

A total of 967,700 miles of gas pipe- 
line existed in 1973 (latest data available), 
an almost 2% increase from the 1972 
mileage. Total petroleum pipeline mileage 
in 1974 increased to 222,000 miles from 
the 1973 level of 219,000 miles. It was 
distributed among crude gathering systems 
in field operations, 3156; large-size crude 
trunklines, 34%; and petroleum product 
pipelines that extend from refineries to 
extraction terminals, 35%. 


RESEARCH ACTIVITIES 


National expenditures for research and 
development activities by all industries in 
1973 (latest data available) totaled $20.9 
billion, an 8% increase from the 1972 
figure. Of this total, 61% was spent by 
private industry and 39% by the Federal 
Government. These proportions were not 
significantly changed from 1972. 

Research and development expenditures 
in the petroleum refining and extractive 
industries totaled $504 million in 1973, 
almost an 8% increase from the 1972 figure 
of $468 million. Private industry financed 
97% of the total research in petroleum 
refining and extractive industries and 90% 
of the chemical and allied products in- 
dustries research. The remainder was fi- 
nanced by the Federal Government. During 
1972, private expenditures made up 98% 
of the total research expenditures in the 
petroleum refining and extraction industry 
and 90% of the total research expendi- 
tures in the chemical and allied products 
industry. 

Bureau of Mine. The research program 
of the Bureau in 1974 continued to 
emphasize the efficient use of our natural 
mineral and fuel resources in order to 
insure adequate mineral supplies without 
objectionable environmental, social and 
economic effects. Bureau research concen- 
trated on the following areas: Mining (in- 
cluding health and safety and explosives), 
metallurgy, resource recovery and pollu- 
tion abatement, coal, petroleum, oil shale, 
economics, and helium. During the latter 
part of 1974, the law establishing ERDA 
was passed by Congress, and the energy 
research functions of the Bureau of Mines 
were to be transferred to that organization. 


Bureau of Mines funding obligations for 
mining and mineral research and develop- 
ment were $66.1 million during fiscal 
year 1974, almost a 15% decrease from 
1973. Funds for applied research decreased 
by almost $10 million, for basic research 
the decrease was $1.2 million, and for 
development the decrease was $463,000. 
The overall decrease in the Bureau’s 
funding obligations reflected the transfer 
of some of the research activities that were 
assigned to ERDA. The obligations for 
fiscal year 1975 were estimated to be 
almost double at $116.2 million. Most 
of this increase was estimated to go to- 
wards applied research and development; 
funds for basic research were estimated 
to decline in 1975. 

Bureau of Mines funding obligations for 
total research were $30.5 million in 1974, 
a 26% decrease. Funds for the engineering 
sciences were $23.9 million; for the 
physical sciences, $5.3 million; for the 
mathematical sciences, $0.5 million; and 
for the environmental sciences, $0.8 mil- 
lion. The estimated figure for total research 
for 1975 was $53.6 million. Highlights of 
accomplishments of Bureau research pro- 
grams, including work in progress, are 
described in the following pages. 

Mining —The full-scale demonstration 
of shortwall mining in Kentucky contin- 
ued during 1974. Using a self-contained 
powered roof support system, a first short- 
wall panel in the 54-inch Elkhorn No. 3 
coalbed was completed in about 3 months. 
The 150-foot-wide by 2,400-foot-long panel 
was mined by a nine-man face crew with 
an average production of 430 tons per 
shift. Measurements of ground movement, 
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bed separation, and stress in and around 
the panel provided information on the 
effect of shortwall mining on the sur- 
rounding rock. One company in the 
Ohio River Valley successfully used the 
shortwall system to attain full pillar extrac- 
tion where less than 50% recovery had 
been the norm. Under the cooperative 
agreement, the props and pillars were 
monitored at this operation during the ex- 
traction of four panels. 

Work continued on the pumpable, 
fiberglass-reinforced polymer bolt. Physical 
properties of a pumpable 1-34-inch bolt 
compared favorably with those of a fully 
resin-grouted steel bolt, and pull-test 
strength was greater than that developed 
by mechanical anchor in similar rock. The 
mechanical problems of replacement were 
the focus of attention in 1974, and field 
tests in an eastern and a western coal 
mine were planned. Principal advantages of 
the pumpable bolt will be the use of bulk 
handling methods for materials, amena- 
bility to remote placement or automation, 
adaptability to any length bolt, and par- 
ticular adaptability for low-coal installa- 
tion. 

Preliminary results of a study of single- 
entry development for longwall mining 
indicated that the single entry is more 
stable, particularly when compared with 
double-entry intersections. Ventilation stud- 
ies showed that health and safety stand- 
ards can be met while driving the single 
entry. This system will reduce develop- 
ment time and increase coal recovery, 
thereby reducing costs. 

Microseismic instrumentation and tech- 
niques used in a western coal mine have 
proven to offer a means of determining 
where bounces are most likely to occur 
and of estimating the overall stability 
of these areas. Work was continuing to 
refine these methods and improve their 
effectiveness. One unstable area was deline- 
ated some 2 weeks prior to the occurrence 
of a large bounce with failure. 

Continuous monitoring of an open pit 
mine in Nevada was being conducted by 
a computer-controlled microseismic system 
which detects, records, and triangulates 
rock noise generated in the pit wall. 
During March the mine operator was 
notified that increased microseismic ac- 
tivity had been detected in the north wall 
and several small cracks had occurred 
shortly thereafter. The company verified 


that movement was taking place and took 
steps to protect or shift the main haulage 
road. Later in the month this zone failed 
but caused no delay in mining. 

The first field test of electrokinetic 
densification of hydraulic backfill was con- 
ducted at a mine in Idaho. Direct current 
was applied to hydraulic fill 4 feet deep 
in a 4- by 90-foot underground opening 
for 3 hours, consuming 50 kilowatt-hours 
of power. Slimes, which normally remain 
soft indefinitely, became hard enough to 
support men and equipment. After an addi- 
tional 12 hours (using 280 kilowatt-hours), 
an average surface hardness of 350 pounds 
per square inch was achieved. This test 
demonstrated that unclassified hydraulic 
backfill can be electrokinetically densified 
effectively and safely with low power 
consumption. 

Suitable control measures applied to 
the chain conveyor of a coal loader reduced 
the noise generated by the machine in an 
underground coal mine from 108 decibels 
on the A scale (dbA) to 95 dbA. Field- 
worthy muffler and jacket assemblies for 
pneumatic drills that maintain noise levels 
at 90 dbA were developed and evaluated. 
A survey of noise sources in coal prepara- 
tion plants was completed and suitable 
control procedures were recommended. The 
dynamic range of Bureau-developed audio 
dosimeters was extended to provide cover- 
age down to the 85dbA being considered 
for new noise standards. A stereo version 
of the discriminating earmuff was de- 
veloped that gives the miner the direc- 
tional information necessary to assess roof 
noises while providing excellent protection 
above 90 dbA. 

Two prototype passive water barriers 
developed on the basis of trials in the 
Bureau's Experimental Mine were found 
to be effective against dust explosions. 
The barriers are activated by static pressure 
forces instead of the usual dynamic wind 
forces. Novel machine-mounted and port- 
able methane sampling systems were being 
evaluated underground. The portable system 
allows a 20-minute gas check at the face 
without exposing the operator to unsup- 
ported roof. Other new instrumentation 
included a prototype oxygen deficiency 
alarm that incorporates a rate of change 
detection for oxygen levels and approved 
prototype low-velocity anemometers and 
low-velocity alarms ready for field testing. 

The Bureau of Mines, through two re- 
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search contracts, has developed and field- 
tested two prototype automatic fire sensing 
and suppression systems for large mobile 
vehicles. The systems sense either heat 
or light from a fire, warn the driver of 
the hazard, and then automatically ex- 
tinguish with pressurized B-C class powder. 
They can also be activated manually by 
the driver from the cab or at ground level. 

As an extension of methane drainage 
research and in light of current concerns 
over energy conservation, in January 1974 
a multipurpose borehole in West Virginia 
was connected to a gas transmission line. 
This borehole has been producing pipe- 
line-quality gas at 600,000 to 700,000 
cubic feet per day for almost 2 years. Four 
horizontal boreholes in the coalbed at 
the same mine have produced more than 
300 million cubic feet of pipeline-quality 
gas in 330 days. 

An experimental procedure was used 
successfully to drill a degasification hole 
from the suríace, penetrating the coalbed 
700 feet below at a glancing angle and 
continuing into the coalbed for more than 
400 feet. This drillhole has produced 
25,000 cubic feet of gas per day. 

Hydraulic fracturing techniques were 
used on a borehole in Alabama and pro- 
duced vertical fractures without harming 
the overlying rock strata. Gas production 
from the hole increased from 4,000 cubic 
feet per day to 50,000 cubic feet per day. 

Field studies using a model of a high 
coal entry containing a continuous miner 
and a shuttle car showed that with 
exhaust ventilation, dust concentrations 
around the operator could be reduced by 
99% when the brattice-to-face distance 
was decreased from 30 feet to 10 feet. 
Brattice was more effective than tubing 
in reducing dust when located within 20 
feet of the face. 

In a study of dust suppression by water 
sprays, water was found to reduce dust 
much more effectively when sprayed on 
the loading pan of the continuous miner 
than when sprayed on the cutting head. 

Satisfactory personal protection has been 
achieved by incorporating into an ordinary 
miner's helmet, a blower device that forms 
a protective curtain of air across the 
wearer's face. Based on the same principle, 
the canopies of three mining machines have 
been equipped with blower devices that 
surround the operator with a curtain of 
clean air. 


A prototype battery-powered, manually 
operated rescue and surveillance vehicle 
for use in postdisaster rescue efforts in 
underground mines was developed and 
tested. The vehicle transports a two-man 
rescue team and has rescue, life support, 
gas-sensing, and communications equipment 
and a trailer for transporting two injured 
miners or supplies. 

Development was completed on a new 
prototype hoist radio system for 10,000- 
foot-deep shafts that can be quickly de- 
ployed in an emergency. The system uses 
novel circuitry techniques to eliminate 
the dead spots usually encountered in deep 
hoist-shaft communication operations. 

The trapped miner electromagnetic lo- 
cation system, originally developed for 
use in coal mines, was modified and 
performed successfully in hard rock mines 
to depths up to 4,000 feet. The system may 
not be usable in all types of mines since 
the conductivity of the overburden affects 
the range. 

In research on the formation of toxic 
atmospheres underground, a study of 
the oxidative thermal degradation of mine 
conveyor belting and its components indi- 
cated that polyvinyl chloride compositions 
produced the most toxic products and 
styrene butadiene rubbers, the least. A 
handbook on sampling methodology for 
airborne toxic dusts other than coal and 
silica dusts was prepared as a guide for 
mine inspectors. 

A prototype miniaturized battery-oper- 
ated device for the simultaneous analysis 
of carbon dioxide, nitrogen dioxide, and 
methane successfully detected concentra- 
tions of CO and NO: at low parts per 
million levels. A novel method of con- 
trolled molecular gas diffusion was used 
to develop a simple, fairly accurate proto- 
type device for determining exposure to 
NO: on an individual basis in a daily 
or weekly timeframe. Based on use of 
selective electrochemical cells, two proto- 
type portable battery-operated instruments 
were developed that simultaneously monitor 
CO, NO; and O: in the underground 
environment and warn of unsafe levels. A 
dosimeter was developed that employs a 
selective permeable membrane to deter- 
mine time-weighted averages of NO: over 
6- to 8-hour periods. Performance of the 
dosimeter was not affected by spatial orien- 
tation, a fact which should facilitate 
personal sampling. 
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A small solid state radon-daughter dosi- 
meter, operating off a cap lamp battery, 
gave very satisfactory results in extensive 
laboratory and field tests. Other monitor- 
ing devices in the prototype stage included 
a moving-belt dosimeter and several diffu- 
sion-chamber dosimeters. Development of 
a high-working-level personal alarm reached 
the prototype stage. 

Over 50 coating materials were tested 
to determine their ability to stop radon 
gas emissions. Laboratory tests demon- 
strated that up to 100% of the radon 
emanation in uranium ore specimens can 
be stopped by these coatings. Underground 
testing of six coatings demonstrated that 
over 60% of the radon emanation can be 
stopped. A water-based epoxy and a 
Saran latex were the easiest materials to 
spray. The water-based epoxy is also con- 
sidered safe for use in coal mines to 
prevent shale degradation. 

Guidelines were drawn up for com- 
plete mine communication systems, and 
installation of such systems was begun in 
a coal mine and a metal mine. The feasi- 
bility of monitoring a major air split 
was demonstrated using a system installed 
in two sections of an underground coal 
mine. A miniaturized system for monitoring 
methane, carbon monoxide, air velocity, 
temperature, and rate of temperature 
change was developed and operated with 
satisfactory results. 

Progress in providing candidate illumina- 
tion systems to implement proposed light- 
ing standards proceeded with successful 
in-mine evaluations of various portable 
and machine-mounted luminaires and the 
development of  second-generation-type 
hardware. Lucalox and fluorescent fixtures 
were installed on a continuous miner and 
a loader. A combination of mercury vapor 
and fluorescent lights was installed on 
a cutting machine. Fluorescent lighting 
was provided for a conventional section 
in a Kentucky mine and on the boom of 
a continuous miner to supplement existing 
mercury vapor lights. Fluorescent lighting 
was installed experimentally at several 
longwalls to evaluate this type of illumi- 
nation for this particular application. New 
hardware that performed successfully in 
preliminary tests in the field included 
portable task lamps for both high and 
low coal to provide supplementary illumi- 
nation for machine repair and timbering, 
and a new fluorescent cap lamp that 
provides improved peripheral vision. 


A study was completed on the state of 
the art of protective canopies, and the 
minimum size of entry in which a piece 
of electric face equipment with canopy can 
be safely operated was defined. In research 
to equip low-coal machinery with canopies, 
acceptable versions have been developed 
for face drills, cutters, and loaders. Design 
criteria developed for panic bars are pro- 
viding design guidance to coal mine oper- 
ators and mine equipment manufacturers. 
A shuttle car was equipped with automatic 
steering using guidance sensors developed 
earlier. Except for a manual input signal 
to initiate turns, the resulting steering 
system is completely automated. 

A contract study of surface coal-mining 
operations and surface work areas of 
underground coal mines produced a de- 
tailed analysis of hazardous problems and 
proposed solutions to reduce or eliminate 
them. The solutions emphasized equip- 
ment design changes, the addition of 
safety devices or warning systems, and 
changes in operating practices and pro- 
cedures. 

Long-term demonstrations of equipment 
and procedures developed through the 
inherently safe mining systems research 
program for both conventional and contin- 
uous mining were started in 1974. Specific 
safety innovations on the equipment for 
the conventional section included rotatable, 
suspended cabs on the shuttle cars, with 
automotive-type controls which reverse 
automatically with the rotation of the cabs. 
Face drills and cutting machines are 
equipped with joysticks“ to combine con- 
trol functions and adjustable cabs. An 
automated roof-bolting machine, which can 
be remotely operated from an adjustable 
protective cab, is used as the section 
bolter. A drum-type continuous miner has 
been modified with the addition of four on- 
board semiautomated roof bolters with 
magazine storage for up to eight bolts. 
Protective cabs mounted on the lengthened 
tailboom provide stations from which the 
miner and roof bolter operators control 
their respective functions. An extensible 
belt system employing one tram (surge) 
car and several drive storage units com- 
pletes the continuous face equipment. 

A completed study of the feasibility of 
hydraulic transportation in underground 
coal mines showed that although a hy- 
draulic haulage system has higher initial 
costs, it is safer and lower in overall cost 
than conventional haulage systems. A basic 
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design for a large hydraulic transportation 
test facility, incorporating 6-, 12-, and 
18-inch pipelines with vertical and hori- 
zontal sections and including solids size 
control and multiple-feed capabilities, was 
completed. In experiments simulating face 
haulage in different height seams for short- 
wall and room and pillar mining, con- 
tinuous-face haulage outproduced shuttle 
car haulage even when the continuous- 
mining rate was drastically reduced. Re- 
ports of Invention were submitted for a 
flexible face belt conveyor capable of 
following either loading or continuous- 
mining machines and for a feeder operating 
on a peristaltic action principle for in- 
jecting coal into pipelines. 

A new conventional mining system was 
being developed which consists of four 
closely integrated pieces of equipment. The 
coal is cut by a unique full-face, twin- 
auger machine which offers a unique 
sump-cycle capable of 16 feet of penetra- 
tion while the operator is always under 
supported roof. Coal is transported away 
from the face by a specialized load-haul- 
dump unit which offers speed, ease of 
operation, and a design that stresses safety. 
Coal is discharged at the belt line by a 
special belt feeder that can easily handle 
the large car load and can disperse the 
load at any desired rate. The roof is 
supported either by a new roof truss 
system utilizing wire rope or by conven- 
tional roof bolts installed by a Roofroper. 
The four machines together form a com- 
plete, safe, and economical system. 

In research on incendivity of ex- 
plosives, the effects of stemming, explosive 
wrapper, and excessive NO, production 
on the probability of ignition of natural 
gas (Ws value) and natural gas-coal dust 
(Weag value) atmospheres were investi- 
gated. A computer-developed relationship 
between Wo and Wegg and explosives com- 
position was refined to produce results 
with a correlation coefficient of 0.95 for 
approximately 50 different explosive formu- 
lations. 

An underwater test was developed for 
determining the hazards of marginally ex- 
plosive material. The test was being con- 
sidered as a standard by the ASTM. An 
extensive study yielded preliminary results 
indicating that blasting agents that are 
insensitive to a No. 8 blasting cap cannot 
be initiated by conventional rifle ammuni- 
tion when unconfined. In research on 


explosives identification, a method for coat- 
ing rare-earth phosphors was developed 
which successfully eliminated their tendency 
to sensitize certain explosives. 

The first two stages of a three-stage 
prototype borer were fabricated and field- 
tested. The borer drilled a 24-inch hole 
in a medium-strength limestone at rates 
in excess of 21 feet per hour while re- 
quiring only 2,500 pounds of thrust. The 
borer achieved good cuttings removal and 
sustained no apparent wear or damage. 
The successful test cleared the way for 
the fabrication of the third powered stage 
and the assembly of a complete 42-inch- 
diameter three-stage prototype borer. 

Full-scale field experiments were con- 
ducted to determine the effect of relief 
hole diameter in burn cuts on the length 
of pull and damage to country rock. 
Blasting results indicated the following: 
(1) Void holes of 8-34- and 12-!4-inch 
diameters in burn cuts in limestone will 
pull 20 feet with proper blast design, (2) 
half-second delays are too slow for use in 
burn blasting blocky or bedded deposits 
because they tend to cause cutoffs between 
relief holes, and (3) visual inspection of 
the blast zones indicated that, except for 
the immediate vicinity of the blasts, 
fracturing occurred along preexisting joint 
and bedding planes in the limestone. 

A new method of hard rock excavation 
employing high-velocity, smooth bore, 90- 
and 105-millimeter cannons firing solid 
concrete projectiles weighing 8 to 12 
pounds was successfully demonstrated. This 
work demonstrated the rock breaking effec- 
tiveness of high-velocity projectile impact, 
the control of tunnel contour while mini- 
mizing damage and overbreak, and the 
development of a silencer able to deener- 
gize and control muzzle blast. It was 
demonstrated that this is also a viable 
method for drilling holes, carving out a 
surface cut, and breaking large boulders. 

Metallurgy.— The general objective of 
the metallurgy program is to provide, 
through research and development, the 
scientific and technical information neces- 
sary to encourage and stimulate the non- 
fuel minerals industry to make the expe- 
ditious advances in technology that will 
encourage the industry to produce an 
adequate supply of mineral raw materials 
at acceptable material and energy costs, 
and with a minimum of waste and en- 
vironmental degradation. 
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In 1974, the Bureau of Mines operated 
a miniplant for demonstrating and evalu- 
ating processes for the recovery of alumina 
from domestic nonbauxitic resources. This 
cooperative project, which had the support 
and advice of eight domestic and two 
foreign aluminum companies, was con- 
sidering five potential processes. Modifi- 
cations were made to the operating nitric 
acid miniplant, and construction and in- 
stallation of the hydrochloric acid mini- 
plant was being completed. Additional in- 
stallations to evaluate the sulfurous acid, 
lime-soda sinter, and alunite processes 
were planned. In other alumina-related 
work, the chlorination of calcined clay be- 
low 1,000°C was found to be too slow and 
complicated by the production of silicon, 
iron, and titanium chloride. Higher temp- 
eratures produced little improvement in 
rate and led to severe equipment problems. 

An impending worldwide shortage of 
rutile has led to Bureau-sponsored studies 
aimed at developing methods to convert 
domestic ilmenite (FeTiOs) into feed ma- 
terial suitable for pigment-grade titania 
or titanium metal. Smelting with soda 
ash recovers over 95% of the iron in 
ilmenite as high-quality pig iron. The 
slag is leached to produce a low-iron 
sodium titanate midproduct that can be 
used as a superior feed for the sulfate 
process to yield titania pigment. Mineral 
synthesis techniques were applied to Idaho 
and New York ilmenites to yield a high- 
purity rutile with titanium recoveries rang- 
ing from 82% to 96%. Another potential 
process that was investigated utilized re- 
moval of iron by smelting, followed by 
carbiding the titanium in the slag and 
chlorination of the carbide. More than 
8596 of the titanium in ilmenite or 
perovskite (CaTiOs) was recovered as 
high-purity titanium tetrachloride. 

Increasing attention was being devoted 
to improving the effectiveness with which 
energy is used in metallurgical processing. 
As a basis for this research and develop- 
ment, energy use patterns in the metal- 
lurgical and nonmetallic mineral processing 
industries were the focus of a study funded 
by the Bureau of Mines. An improved 
hooding system, which limits the entrance 
of tempering air into the Bureau-developed 
continuous ferrous scrap preheater for 
steelmaking, was developed. The new sys- 
tem produces comparable-ingot-quality car- 
bon steels with lower heat times and 
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lower energy consumption, as compared 
with conventional batch melting and re- 
fining. The thermal efficiency of electric 
furnace steelmaking also was improved 
through demonstration of continuous charg- 
ing and preheating of charge materials. 
Substitution of alternate fuels for natural 
gas for indurating iron ore pellets ob- 
tained from taconites was under investi- 
gation also. Work completed to date in 
an 800-pound-per-hour, continuous-travel- 
ling-grate rotary kiln system has demon- 
strated the feasibility of firing pellets using 
Kentucky bituminous coal, Montana sub- 
bituminous coal, and a North Dakota lig- 
nite as fuels. 

The Bureau of Mines developed a 
process for producing blister copper in a 
submerged arc furnace from roasted sulfide 
concentrates. Cement copper also can be 
processed by electric arc furnace smelting 
to recover over 9896 of the contained 
copper as blister. Prompt recovery of 
copper values from mine strip waste may 
be obtained by sizing the waste and 
leaching only the coarse fraction. Studies 
showed that the recovery of copper from 
copper mining waste could be substantially 
increased by using oxygen to stimulate the 
leaching. Progress in the high-current- 
density electrodeposition of copper in a 
channel flow-through cell showed that high- 
quality coherent desposits may be obtained 
at 300 ampere per square foot. Another 
potential resource of copper is the Duluth 
gabbro complex which also contains sub- 
stantial amounts of nickel Studies of 
optimum processes for recovering values 
from this important national resource were 
continuing. Process developments were con- 
tinuing also on the recovery of nickel from 
the lateritic ores of southern Oregon. 

Construction of a commercial flotation 
mill based on a Bureau-developed potash 
flotation method for the production of 
potassium concentrates from low-grade 
Great Salt Lake evaporites was started. 
The process produces concentrates con- 
taining 14% KO from crude salts having 
a 6% or less K:O content with 85% of 
the halite content of the salts being re- 
jected. The new process permits the 
utilization of low-grade evaporites which 
previously were returned to the Great Salt 
Lake. The Bureau continued its coop- 
erative program of testing clay specimens 
submitted by State geologists. Approxi- 
mately 500 samples from 23 States were 
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evaluated in 1974. The testing program 
identifies sources of raw materials for 
products used by local construction in- 
dustries. 

The Bureau of Mines assisted ERDA 
by developing improved materials for use 
in ERDA’s Synthane plant, which converts 
coal to high-Btu gas. Materials were being 
prepared and tested for use as valve 
seats, ceramic liners, and Raney nickel 
catalyst structures. A catalytic conversion 
step is used to upgrade the low-Btu gas 
produced by most coal gasification pro- 
cesses into high-Btu, pipeline-quality fuel. 
The catalyst, known as Raney nickel, is 
derived from a brittle aluminum-nickel 
alloy which is applied to the reactor 
surfaces by flame spraying. This technique 
is slow and tedious because the only 
available feed material has been a fabri- 
cated plastic rod containing small particles 
of the alloy. A much improved form of 
feedstock has been made by using a novel 
but simple casting technique which pro- 
duces long, solid rods of the alloy. The 
rate of flame spraying is 15 tines faster 
with the solid rods than with the conven- 
tional feed material. 

A method for the production of misch- 
metal, developed by the Bureau of Mines, 
has been adopted by industry. The new 
method, which permits the electrolysis of 
rare-earth oxides in a rare-earth fluoride 
bath, is now a viable alternative to the 
traditional electrolysis of rare-earth chlor- 
ides. Small quantities of mischmetal im- 
part superior toughness and bendability to 
high-strength, low-alloy steels for pipeline 
and automotive applications. 

In less than 2 years the Bureau made 
notable progress and achieved national 
recognition in research concerned with 
solving severe corrosion and scaling prob- 
lems associated with energy and mineral 
recovery from geothermal fluids. A variety 
of select materials, provided by industry, 
State, and Federal organizations, have 
been tested in-line at one test well site to 
determine which metals and alloys will 
perform satisfactorily in the harsh brine 
environment. Plans for cooperative geo- 
thermal work with the Bureau of Recla- 
mation were underway to make in-line 
tests at a Bureau of Reclamation test 
facility. 

To provide a process suitable for the 
production of lead metal by small-volume 
producers and avoid generating noxious 


sulfur dioxide, the Bureau was making a 
feasibility study of winning lead metal by 
low-temperature, molten-salt lead chloride 
electrolysis: An aqueous chlorine leach 
procedure for treating sulfide concen- 
trates is effective in extracting the values. 
Lead is recovered as the chloride from the 
leach solution and dried prior to molten 
salt electrolysis. Zinc also may be re- 
covered as the chloride, and an evaluation 
of cell design for electrowinning zinc from 
the chloride was being made. Chlorine, 
produced in the electrolysis, may be re- 
cycled to the concentrate treatment step. 
The process avoids environmental prob- 
lems associated with the production of 
sulfur dioxide. 

Research on soldering aluminum has re- 
sulted in a method for repairing aluminum 
air conditioning condensers. Until devel- 
opment of the new method, defective 
condensers had to be discarded. In the 
new approach, interfacial corrosion at 
the solder joint is prevented by using a 
graded seal of aluminum, zinc, nickel, 
copper, and tin-lead soldler. 

Carbon-in-pulp cyanidation was dem- 
onstrated by the Bureau to be useful for 
recovering silver from low-grade ores and 
mine wastes. The silver is stripped from 
the activated carbon, after it is separated 
from the pulp, by a newly developed 
alcohol elution technique. After the silver 
is electrowon from the carbon effluent, the 
effluent is recycled. Pilot plant work has 
demonstrated that about 70% of the silver 
can be recovered from low-grade mill 
tailings. Information concerning the use 
of carbon-in-pulp cyanidation is being 
transferred to small mine operators. 

Research in noise damping has developed 
procedures for reducing noise by 15 dbA 
during the chipping of castings. Improved 
muffler design and the use of noise 
damping alloys also have proven to be 
effective in significantly reducing under- 
ground drilling noise generated by pneu- 
matic rock drills. 

Resource Recovery and Pollution Abate- 
ment.—The Bureau, in cooperation with 
the Florida Phosphate Council, continued 
its efforts to dewater Florida phosphate 
slimes. The slimes require extensive hold- 
ing ponds for storage. Attapulgite ((Mg, 
AI) :Si. Oi (OH)*4H;O) has been identi- 
fied as a major factor in preventing easy 
dewatering. Efforts continued to scale up 
a  Bureau-developed settling technique 
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which relies on the slow movement of 
screens through the slime, compacting the 
solids, and collecting clear supernatant 
water above the screen. 

Investigations of the utilization of stain- 
less steel wastes such as dust, scale, and 
swarf have shown that pelletized mixtures 
can be melted with scrap using ferro- 
silicon as the reductant in an electric arc 
furnace to obtain nearly complete re- 
covery of the iron, chromium, nickel, and 
manganese. Processes also were developed 
for recycling alkaline cyanide and acid 
electroplating wastes, spent etching solu- 
tions, electrochemical machining sludges, 
and electroplating sludges. Pelletized mix- 
tures of steelmaking flue dust and coke 
breeze were tested in a continuous process- 
ing furnace to recover zinc metal. The 
residue contains 65% iron and manganese. 
Studies were being directed to upgrade the 
residue so that it will be satisfactory for 
recycling to an electric furnace. 


A simple mineral processing technique 
was applied by the Bureau to recover sand 
and brass from used brass foundry molding 
sands. The procedure has broad appli- 
cation in the brass foundry industry and 
has been adopted by one foundry. Sub- 
stantially all of the brass and sand are 
recovered. In addition to recovery of brass 
valued at about $60 per ton of mold 
sand treated, the sand is recycled at an 
estimated gross savings of $19 per ton. 


Asphalt-sand paving material with sulfur 
additions, developed by the Bureau, was 
undergoing road testing at Boulder City, 
Nev. It was found that sulfur can sub- 
stitute for as much as 75 volume-percent 
of the binder. In addition to reducing 
asphalt requirements, the substitution of 
sulfur allows greater design latitude owing 
to greater stability under heavy traffic 
conditions. 


In cooperation with a secondary copper 
producer, a simple mineral processing 
scheme was developed for recovering cop- 
per from copper blast furnace slags gen- 
erated during smelting of scrap copper. 
These slags, which contained as much 
as 100 pounds of copper per ton, were 
being discarded. Based on the result of 
this research, the company planned to 
install a full-scale plant to treat slag from 
its blast furnace operations. 


One phase of the Bureau’s research on 
the abatement of pollution by the minerals 


industry was directed toward developing 
low-cost and effective methods for de- 
contaminating, purifying, and conserving 
mineral processing waste waters. Under 
this program, a simple procedure was 
devised which removes trace quantities of 
selenium, an extremely toxic element, from 
zinc production plant waste scrubber water. 
The process was being tested in a contin- 
uous process development unit at a zinc 
plant to obtain engineering and cost data 
preparatory to installation of units to 
treat all of the plant water. 

The Bureau continued to be in the 
forefront of research in developing methods 
for recovering useful components from 
scrap automobiles. A method was devised 
in cooperation with two major auto com- 
panies to recover polyurethane, which is 
being used in increasing quantities in 
newer model autos for padding, seat 
cushions, and insulation. The use of poly- 
urethane by the auto industry was ex- 
pected to increase to 600 million pounds 
in 1975. This is triple the amount used 
in 1971. Reclaiming the plastic will become 
increasingly important as more recent 
model autos are junked, requiring re- 
finement of the technology already de- 
veloped. Not only will such recovery sys- 
tems alleviate disposal problems, but valu- 
able petroleum raw materials from which 
plastics are made will be conserved. 
Progress was made on upgrading reject 
scrap from automobile shredders. A water 
elutriation procedure was developed which 
yields a 99% metal product representing 
a recovery of 95% to 99% of the metal 
content. 

A new method for processing lead bat- 
tery scrap was developed that eliminated 
nearly all of the sulfur dioxide emission 
produced when normal reverberatory or 
blast furnace methods are used. The 
patented method employs a hydrometal- 
lurgical step to convert lead sulfate to 
lead oxide and CaSO.. The lead oxide 
is then reduced by carbon, and the 
CaSO, is removed with a flux. Lead re- 
coveries were as high as 9796. This 
promising nonpolluting method has been 
adopted by industry. 

Coal.—In 1974, the Bureau of Mines 
continued to be deeply involved in its 
effort to solve the complex energy-environ- 
ment enigma. The economic production of 
gasoline and fuels from coal-derived syn- 
thesis gas (hydrogen-carbon monoxide mix- 
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tures) will be a useful alternative to in- 
creased petroleum imports. Developmental 
work on the conversion of coal to syn- 
thetic natural gas (SNG) continued in a 
small pilot plant as well as in bench-scale 
units. Studies showed that the production 
of coal gasifiers may be significantly in- 
creased by the addition of suitable ma- 
terials to the coal in small amounts. The 
Bureau's effort to develop a process for 
converting coals into low-sulfur, low ash 
fuel oils (SYNTHOIL) also continued in 
1974. This process uses a turbulent-flow, 
packed-bed reactor for liquefaction and 
catalytic hydrodesulfurization of coal. The 
cost of the fuel compares with that of fuels 
derived from petroleum. The HYDRANE 
process, in which coal is reacted with 
hydrogen to produce methane, has the 
advantages of utilizing agglomerated coals 
without treatment as feedstock and also 
has a high gas output per million Btu 
of energy in the coal. The overall yields 
of methane were similar to the calculated 
design values needed for large-scale oper- 
ation. 

The COSTEAM process converts low- 
rank coals such as lignite to low-sulfur 
fuel oil. The oil resembles a heavy No. 6 
fuel and has a heating value of about 4,000 
Btu per pound. A revolutionary step in 
coal technology — (UNDERGROUND 
COAL GASIFICATION) which induces 
the partial combustion of coal in place to 
produce a gas that could be burned to 
produce electricity—was taken by the 
Bureau in 1974. Successful development of 
such technology could replace underground 
mining and thus eliminate the problems 
associated with it. 

In the Bureau's six energy research 
facilities. throughout the United States, 
additional processes were investigated to 
develop effective means that will increase 
the availability and improve the utilization 
of the Nation's energy resources at reason- 
able costs and in a manner that will attain 
desirable social and environmental im- 
provements.” As mentioned previously, 
Bureau energy research was transferred to 
ERDA. 

Petroleum.—The Bureau's Project Halo 
was directed at correlating observed gam- 
ma-radiation anomalies at the surface of the 
earth with the presence of hydrocarbon 
deposits at depth, to determine whether 
the presence of the anomalies can be used 
as a technique for petroleum exploration 
The present work on the project involves 


sorting different variables to determine 
which have an immediate and measurable 
effect upon observed anomalous patterns. 

A project involving solvent-extraction 
and distillation procedures produced ex- 
perimental quantities of high-quality lub- 
ricants from waste crankcase oils, which 
have good oxidation stability, pass wear 
and corrosion tests, and meet viscosity re- 
quirements. Furthermore, production of 
potentially polluting byproducts was lower. 

In June 1974, the Bureau awarded a 
multimillion-dollar contract to Cities Serv- 
ice Oil Co. to demonstrate a micellar- 
polymer flooding technique for tertiary 
oil recovery. Surfactants and cosurfactants 
form the active part of micellar fluid; the 
other part of the fluid is composed of 
dilute salt water and sometimes crude 
or refined oil. The final driving fluid 
will be water. 

The Bureau’s SolFrac process, which 
stimulates heavy oil production, uses an 
explosive fracturing-solvent injection meth- 
od; the result is the recovery of viscous 
crude oil. By June 1974, five wells were 
drilled and shot with explosives, producing 
1,151 barrels of solvent-oil mixture con- 
taining 91.4 barrels of crude oil. 

Another method to recover heavy oil is 
a process whereby the oil is diluted with 
a solvent and flows more easily to the 
producing well. This technological innova- 
tion will make possible the recovery of 
large quantities of oil in the United States, 
especially California, that cannot be re- 
covered with present technology. The 
profitability of this method has yet to 
be proven, however. 

Fuel economy in automobiles can be 
improved by up to 25% using advanced 
lean combustion engines, including diesels. 
These innovations are still at the experi- 
mental level. The improvement in fuel 
economy is a result of a compromise 
between the most stringent proposed stand- 
ards for emission levels and the 1974 
standards. Other experiments suggest that 
if the most stringent standards are imple- 
mented, fuel economy will be further 
eroded by 1% to 15% from 1974 levels. 
In terms of the automobiles of the 1960's, 
it will be a decrease in fuel economy of 
30%. Other tests showed that fuel addi- 
ives that maintain engine cleanliness and 
conserve energy have no deleterious effect 
on the atmosphere. 

Oil Shale.—Investigations on the feasi- 
bility of producing shale oil by in situ 
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retorting continued in laboratory, pilot 
plant, and field-scale experiments. The 
successful development of this process 
could add significantly to our liquid fuel 
supplies. Furthermore, this process may 
prove applicable to deposits of shale that 
vary in thickness, grade, and depth of 
burial, many of which may not be readily 
amenable to mining and above ground 
retorting. The effect of using steam during 
retorting was studied, using a 10-ton-ca- 
pacity batch retort. The results showed 
that the steam lowered maximum bed 
temperatures and improved the quality of 
the offgas, but slightly decreased the re- 
covery of oil. 

Other Bureau investigations concerned 
the occurrence, nature, and evaluation of 
oil shale deposits in the Green River 
Formation in Colorado, Utah, and Wyom- 
ing. Information was gathered on the 
extent of these deposits, about variations in 
oil potential and other characteristics at 
various locations, and on the possibilities 
of concurrent production of both minerals 
and fuels. The Bureau's oil yield data 
and geology of a part of the Kinney Rim 
of the Washakie Basin in Wyoming were 
used to evaluate lease tracts for the 
production of shale oil. 

A Bureau program showed that even 
though shale oil differs from petroleum, 
it can be modified to be amenable to 
commonly practiced petroleum-refining op- 
erations. The reduction of sulfur, nitrogen, 
and oxygen contents of in situ crude 
shale oils is the primary goal of oil shale 
refining. This will minimize the pollution 
of the atmosphere when the final products 
are used as fuels. Furthermore, the work 
is intended to provide guidelines in select- 
ing catalysts and operating conditions for 
future industrial processing of shale oil. 

Economic Analysis.—Bureau of Mines 
economic research activities in 1974 con- 
tinued to concentrate on economic factors 
that affect the mineral industries. The 
purpose of the research was to provide 
decisionmakers with information and up- 
to-date analyses of the economic situation, 
future trends, alternative courses of action, 
and the impact of choosing any of the 
alternatives. The economic analysis pro- 
gram attempted to produce the general 
methodology needed for such studies, as 
well as information relevant to problem 
solving in the field of mineral economics. 
Major long-term research projects in which 


the Bureau's Division of Economic Analysis 
was involved included the study and fore- 
casting of demand, supply, and produc- 
tivity; financial analysis; mineral taxa- 
tion; waste recycling; input-output analysis; 
the study of mineral transportation; meas- 
ures of economic activities stimulated by 
mineral industries; index numbers; inter- 
national trade; a weekly price report on 
minerals and fuels; and a monthly report 
highlighting major mineral commodities. 
Some of the short-term projects under- 
taken in 1974 involved a study of the 
economic significance of the Florida phos- 
phate industry; assisting in the establish- 
ment of an Office of Economic Analysis 
within the Puerto Rican Department of 
Natural Resources; a research paper on 
foreign investment and the changing pat- 
tern of mineral supplies; commenting on 
proposed legislation; a study to estimate 
the impact of eliminating the percentage 
depletion allowance on domestic hard 
minerals; a special detail to the Office of 
Territories to initiate the preparation of 
an environmental impact statement on a 
deepwater port in the Virgin Islands; 
reviewing the framework to be used as a 
guideline for the working groups of 
Project Independence; and monitoring and 
reporting to governmental policymakers the 
economic impact of the coal strike. 

H elium.—Helium research was directed 
at production, analytical] methods and 
techniques relating to helium in natural 
gas, and impurities in purified helium. The 
Bureau developed a higher grade helium 
product which provided for a growing need 
for helium as a heat transfer medium in 
high-temperature gas reactors (HTGR). 
Normally high-purity helium contains 100 
to 200 parts per billion (ppb) helium-3. 
Helium-3 can become radioactive in the 
presence of a radioactive atmosphere. Pure 
helium-4 is not affected by the radio- 
activity. The higher grade product devel- 
oped contains about 20 ppb helium-3; 
however, 1 ppb helium-3 can be obtained 
at a reduced production rate and a reduced 
system efficiency. The Bureau has also 
developed mass spectrometry techniques to 
determine the concentration of helium-3 
in a sample to a minimum of 1 ppb. This 


can be used to monitor the Bureau's 
production of the higher grade helium 
product containing less than 20 ppb 
helium-3. 
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LEGISLATION AND GOVERNMENT PROGRAMS 


New and continuing Federal activities 
dealing with economic stabilization, en- 
ergy, the environment, resources, and inter- 
national trade had significant impacts on 
the minerals sector. The Government con- 
tinued to use monetary and fiscal tools 
to fight inflation and promote a stable 
economy. The Economic Stabilization Act 
Amendments of 1971 expired early in the 
year. This act had been the basis for price 
controls. Since continued use of price 
controls was not anticipated, the act was 
allowed to expire. 

Energy continued to be a major con- 
cern of the Government during 1974. 
The Arab oil embargo was in effect as 
the year began. After this embargo was 
lifted, the price of foreign oil was well 
above the preembargo level. It was de- 
termined that the United States should be- 
come more self-sufficient in energy, to 
offset balance of payment problems and 
the vulnerability to embargoes. A number 
of measures to achieve this goal were put 
forth. These included measures to promote 
standby domestic capacity and strategic 
oil reserves for an emergency; to reduce 
consumption; and to increase production 
from conventional and new energy re- 
sources. 

Activities designed to improve the en- 
vironment, conserve our natural resources, 
promote public safety, regulate inter- 
national trade, etc., continued to be im- 
portant. 

Mineral-related legislation enacted into 
law during 1974 dealt with energy, environ- 
mental quality, water, public lands, health 
and safety, gold and silver, tariffs, and 
other relevant subjects. Energy was the 
subject of a large number of laws. Two 
Federal energy agencies were established. 
Public Law 93-275 created the Federal 
Energy Administration (FEA) to deal 
with energy problems, and Public Law 
93—438 consolidated certain Federal energy 
research functions into ERDA. Three 
laws were concerned with atomic energy: 
Public Law 93-377 amended the laws 
regulating atomic materials, Public Law 
93—485 gave the Congress the power to 
concur in or disapprove international agree- 
ments for cooperation with regard to 
certain nuclear technology, and Public 
Law 93-514 provided that the Joint Com- 
mittee on Atomic Energy make an annual 


report to the Congress on available nuclear 
information. Three laws passed by Congress 
promoted energy research and develop- 
ment. Public Law 93-410 was designed to 
promote the development of geothermal 
energy, Public Law 93-473 was designed to 
promote the development of solar energy, 
and Public Law 93-577 provided Federal 
support for programs of research and 
development of fuels and energy. 


Environmental quality was also the 
subject of a significant number of laws. 
Five laws dealt with the marine environ- 
ment: Public Law 93-248 implemented 
the International Convention Relating to 
Intervention on the High Seas in Cases 
of Oil Pollution Casualties, Public Law 
93-254 implemented the Convention on 
the Prevention of Marine Pollution by 
Dumping of Wastes and Other Matter, 
Public Law 93-472 authorized money for 
fiscal year 1975 for the implementation 
of the Marine Protection, Research, and 
Sanctuaries Act, Public Law 93-513 as- 
sured compensation for damages caused 
by nuclear incidents involving the nuclear 
reactor of a U.S. warship, and Public 
Law 93-524 determined that spaces in 
vessels used for waste materials should 
be deducted from gross tonnage to deter- 
mine net tonnage. Public Law 93-278 
extended the Environmental Education Act 
for 3 years, and Public Law 93-319 dealt 
with the burning of coal at powerplants. 
Public Law 93-633, which strengthened 
the laws governing the transportation of 
hazardous materials, was not signed into 
law until January 3, 1975. A listing of 
mineral-related Federal legislation signed 
into law during 1974 follows: 


Public Law Signed 
(P.L.) Description into law 
nergy: 
93-275 To create a new Federal May 7 
Energy Administration. 
93-377 Amending in several re- Aug. 17 
spects the atomic energy 
laws. 
98-410 Authorizing guaranteed Sept. 8 
loans to finance commercial 
ventures in the field of 
geothermal energy, and to 
coordinate Federal activi- 
ties in the development of 
geothermal energy. 
98-438 To consolidate certain func- Oct. 11 


tions of Government in a 
new Energy Research and 
Development Administra- 
tion. 
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Signed 
into law 


Oct. 26 


Public Law 
(P.L.) Description 


98-473 Authorizing funds for Fed- 
eral programs for research 
and development of solar 
energy as a practical 
means for heating and cool- 


ing. 
98-486 Enabling Congress to con- 
cur in or disapprove inter- 
national] agreements for 
cooperation with regard to 
certain nuclear technology. 
93-511 To extend until August 81, 
1975, the Emergency Petro- 
leum Allocation Act. 
93-614 Providing that the Joint Dec. 6 
Committee on Atomic En- 
ergy make an annual re- 
port to the Congress on 
available nuclear informa- 


tion. 

93-577 Providing Federal support 
for programs of research 
and development of fuels 
and energy. 

Environmental quality : 

93-248 Implementing the Inter- Feb. 5 
national Convention Relat- 
ing to Intervention on the 
High Seas in Cases of Oil 
Pollution Casualties, 1969 

Ex. G, 91st Cong. 2d 


.). 

98-254 To provide for the imple- 
mentation of the Conven- 
tion on the Prevention of 
Marine Pollution by Dump- 
ing of Wastes and Other 
Matter (Ex. C, 98d Cong. 
1st Sess.). 

98-278 Extending for $8 years the 

nvironmental ucation 

Act and authorising funds 

therefore. 

Proposed Energy Supply 

and Environmental Coor- 

dination Act of 1974. 

98-472 Authorizing $5.5 million 
for fiscal year 1975 for the 
implementation of the Ma- 
rine Protection, Research 
and Sanctuaries Act. 

93-518 Assuring compensation for Dec. 6 
damages caused by nuclear 
incidents involving the 
nuclear reactor of a U.S. 


Oct. 26 


Dec. 81 


Mar. 22 


May 10 


98-819 June 22 


Oct. 26 


Public Law 
(P.L.) 


Public lands: 

98-535 To establish the Cascade 
Head Scenic-Research Area 
in Oregon. 

Health and safety: 

93—403 Authorizing funds to ex- 
tend provisions of the Na- 
tural Gas Pipeline Safety 
Act of 1968. 

Gold and silver: 

98-373 To provide for increased 
participation by the United 
States in the International 
Development Association 
and to permit U.S. citizens 
to purchase, hold, sell or 
otherwise deal with gold in 
the United States or abroad. 

98-468 To strengthen the regula- 
tion of futures trading by 
bringing all agricultural 
and other commodities 
traded on exchanges under 
regulation. 

Tariffs and duties: 

98-470 Providing temporary sus- 
pension of duty on syn- 
thetic rutile. 

98-497 Continuing suspension of 
duty on certain forms of 
copper. 

Miscellaneous: 

93-426 To amend and extend the 

Defense Production Act. 


Signed 


Description into law 


Dec. 22 


Aug. 80 


Aug. 14 


Oct. 28 


Oct. 26 


Oct. 29 


Sept. 80 


The acquisition cost of strategic and 
critical materials, as of December 31, 
1974, totaled $2.7 billion with a market 
value of $5.7 billion. Materials in these 
Government inventories with a market 
value of $6.8 billion were considered to 
be in excess of stockpile needs. During 
1974 the Government disposed of $1.4 
billion worth of mineral commodities, 
75% more than in 1973. Commodities 
with greatest sales value consisted of copper 


93-524 To deduet from gross ton- Dec. 18 with $450 million, tin with $197 million, 
pees: A 555 net zinc with $181 million, and aluminum with 
easels used for atc ma- $177 million. Commodities with sales value 
terials. of less than $10,000 consisted of antimony, 

Water resources: z : 

93-304 Authorizing $5.6 million June 8 mica (phlogopite block), and talc. 
for U.S. participation in 
the International Ocean 
Exposition 73. 

WORLD REVIEW 


World Economy.—During 1974, sharp 
worldwide increases in the price of energy 
products, food, and other basic materials 
created new and large payment imbalances 
for most countries. Consumer prices in 
industrialized countries rose by about 14%, 
which was nearly double the average rise 
in 1972-73. Adding to the pressures of 


these price increases, world production 
of foods fell as demand rose. 

Early in 1974, policymakers of different 
industrialized countries were faced with 
the problems involved in dealing with 
inflation and a stagnant economy. Real 
GNP in the industrialized countries, ex- 
cluding the United States, rose slightly 
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over 1%. The average of the GNP de- 
flators for these countries increased more 
than 12% compared with an almost 4% 
annual average increase for the past 
decade. 

In general, the international financial 
and economic system seemed to adjust 
well to the disturbances of 1974. Countries 
refrained from shifting their domestic 
problems to other countries which resulted 
in a shrinkage in world trade. Thus the 
international monetary system was able to 
cope with the different rates of inflation 
and the higher energy prices. The Euro- 
dollar market came into public focus as 
an important means of “recycling petro- 
dollars" by being a channel for the flow 
of funds from the oil-exporting countries 
to borrowers. 

World Production.—The United Nations 
(UN) indexes of world mineral industry 
production (1970 100) increased 4 index 
points to 118 for the extractive industries 
during 1974. The metal mining index 
increased 2 points to 110, the coal index 
remained unchanged at 96, and the crude 
petroleum and natural gas index increased 
6 points to 127. The mineral processing 
industries indexes showed a 3-point increase 
to 122 for base metals, a 3-point increase 
to 127 for nonmetallic minerals, and a 5- 


point increase to 134 for chemicals, petro- 
leum, and coal products. Overall industrial 
production as measured by the UN index 
rose 5 points to 127 for 1974. 

World Trade.—The value of world ex- 
port trade in all commodities increased 
almost 38% to $572.7 billion in 1973 
(latest data available). For mineral com- 
modities the figure increased almost 43% 
to $123.9 billion. Metal trade increased 
over 43% to $56.7 billion; within this 
group, all ores, concentrates and scrap 
trade, iron and steel trade, and nonferrous 
metal trade all followed this same trend. 
Crude nonmetal trade increased over 30% 
to $4.2 billion, and trade in mineral fuels 
increased over 43% to $63.1 billion. 

World Prices.—Mineral commodity ex- 
port prices increased by a magnitude of 
three during 1974. In the metal ores sector, 
the price index increased over one-third 
to 216 index points, and the fuel price 
index almost tripled to 553 index points. 
The index for all crude minerals increased 
almost 16496 to 447 index points. Total 
minerals price increases were stronger in 
developing areas than in developed areas, 
although the index for nonferrous base 
metal prices increased about the same in 
both areas. 


Table 1.—Value of crude mineral production, exports, and imports, by group 
(Million dollars) 


1970 


Mineral group 
duction 


Metals and nonmetals 
except fuels: 


Pro- Ex- Im- 
ports? ports? 


1971 


Pro- Ex- Im- 
duction ports? ports? duction ports? 


1972 


Pro- Ex- Im- 
ports? 


Nonmetals ..........- 5.712 225 551 6.058 226 578 6.482 152 646 
Metals 3.928 322 1,249 3.408 192 1.047 8,642 247 988 
Total® ...........- 9,640 547 1,799 9,461 418 1,620 10,124 399 1,634 
Mineral fuels ............ 20,152 1,120 1,567 21,247 1,020 2,076 22,061 1,108 2,856 
Grand total? 29,792 1,667 8,366 30,708 1,438 3,696 32,185 1,508 4,490 
1978 1974 
Production Exports? Imports? Production Exports? Imports? 
Metals and nonmetals 
except fuels: 
Nonmetals ... ........ 1,418 280 768 8,682 526 1,158 
Metals 4.862 258 1 1,081 5,552 843 1,714 
Total® ` 11,775 533 1,849 14,234 869 42,872 
Mineral fue 25,012 1,155 T 4,816 40,921 2.664 16.545 
Grand total? ______ 36,788 1,688 r 6,664 55.155 3,533 419,417 
r Revised. 


1 For details, see the Statistical Summary” chapter of this volume. 
2 Essentially unprocessed mineral raw material. 

$ Data may not add to totals shown because of independent rounding. 
4 The value of imports for bauxite was not available in 1974. 
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Table 2.—V alue of crude mineral production by group, 1967 constant dollars 
(Million dollars) 


Mineral group 1970 1971 1972 1978 1974 P 

Metals and nonmetals except fuels: 
Nonmetals ` 5,535 5,646 5,762 6,219 6,215 
M ³ðÜwü ³ 6m 3.052 2,742 2,861 8,070 2,928 
Total oh a eo EE 8,587 8,388 8,623 9,289 9.143 
Mineral fuel 18,074 17.785 17.075 17.676 17,186 
Grand total __._------------------------—— 26,661 26,128 26,698 26,965 26,829 


P Preliminary. 
1 Value deflated by the index of implicit unit value. 


Table 3.—Indexes of the physical volume of mineral production, by group and subgroup ` 


(1967= 100) 
1970 1971 1972 1978 1974 
METALS 

e BEE 109.3 96.9 98.4 116.0 108.3 

Nonferrous 
Base `, pT ee ĩðÄ—AA ⁰ 8 167.3 151.0 162.8 166.5 159.8 
Monetary -MMMM 123.9 110.6 102.7 94.5 86.9 
G... ⁵ ↄ 119.5 115.5 112.6 114.8 122.3 
JAA ³0Ü¹Ü?¹ſſ ⁰˙˙i K Be DT 157.4 148.0 161.1 153.6 148.8 
Average, all metals ee 135.8 122.3 127.6 136.8 180.4 

NONMETALS 
Construction `... 103.1 106.2 211.7 120.8 118.6 
nl... Gee ee eer 103.1 101.9 108.7 112.2 121.5 
Othe? EE 109.1 105.5 112.2 122.7 128.5 
ET 108.4 105.2 111.0 119.0 119.7 
FUELS 

Coli KEE EEN 108.3 98.9 105.9 106.1 106.7 
Crude oil and natural aas 112.0 111.8 111.4 109.8 104.1 
eenegen ee ee 111.7 109.7 111.2 109.8 105.4 
Average, all minerals 112.1 109.9 112.7 114.1 110.9 


P Preliminary. 
1 Historical table of this series in Bureau of Mines Minerals Yearbook of 1971. 


Table 4.—Federal Reserve Board indexes of industrial production, mining, and selected 
minerals and mineral-fuels-related industries 


(1967 2 100) 
1970 1971 1972 1978 1974 v 
Mining: 
)J%C‚ööÄ— u: ͤk ß ĩð ß 3 A cad 105.7 99.8 104.2 104.4 104.8 
Oil and gas extraction: 
Crude oil -.: uuocncoR uae Xe dca SA 109.4 108.3 107.3 104.4 100.0 
Natural hass 121.4 124.5 126.4 125.0 121.4 
Average? c suc ooo h ee 109.7 7108.9 110.0 108.9 107.8 
Average coal, oil, and gas .............. . 109.2 107.6 109.2 108.3 107.4 
Métal uu icu . eect a e EE 131.3 121.4 120.9 130.8 129.2 
Stone and earth minerals 98.8 93.2 98.1 109.5 109.1 
TT TEE 112.0 104.6 107.3 118.1 117.2 
Average mining 109.7 107.0 108.8 110.3 109.4 
Industrial production : 
Primary metals |... „„ 106.9 100.9 118.1 127.0 124.1 
Iron and steel ................- J 105.3 r 96.5 107.1 121.7 119.9 
Nonferrous metals and products |... .........- M 109.7 108.7 2123.6 186.5 132.5 
Clay, glass, and stone products = ...........-.. r 106.4 110.0 118.6 129.8 125.5 
Average industria] production r 106.6 106.8 115.2 126.6 124.7 


P Preliminary. r Revised. 
1 Includes natural gas liquids and of] and gas drilling. 
3 Corrected figure. 


Sources: Federal Reserve System, Board of Governors. Industrial Production, 1971 edition. No- 
vember 1972, tables A 8-9. Federal Reserve System, Board of Governors. Federal Reserve, Industria] 
Production. Statistica] Releases, Dec. 14, 1973, Dec. 18, 1974, and Mar. 14, 1975. 
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Table 7.—Shipments, net new orders, and yearend unfilled orders for selected mineral 
processing industries 
(Million dollars) 


Unfilled orders at 


Shipments 2 Net new orders end of period 
Year and month Primary Blast All other Blast All other Blast All other 


metals fur- primary Primary  fur- primary Primary  fur- primary 
naces metals? metals naces metals? metals naces metals? 


1970 — onc 8 53,242 25.032 28.210 62,418 24.910 27.503 6.599 3.734 2,865 
TOU) ween ees ͤ᷑ 55,083 26,656 28,427 54.537 26,362 28,175 6,043 8.432 2,611 
1972 oc 57,941 28,109 29.5832 60,143 29.818 30, 330 1,964 6,008 2,956 
111 8 12,027 35,260 36.767 78.642 39,918 38.729 14,844 9.884 4.960 
19714 A 92,366 46,116 46,249 94.667 46,467 48,200 17,202 10.255 6,947 
1974: 
January ........ 6,766 8,220 8,546 5.956 2,037 3.919 14,033 8,701 6,882 
February ....... 6,584 3,163 3,721 6,624 2,868 8,761 13,773 8,401 5.372 
March .........- 7,059 8,420 8,639 6,930 3,037 3.898 13.648 8.019 5.626 
April 7.047 3.208 8,889 7,610 8,308 4,207 14,105 8.114 6,992 
Mad 7,421 8,466 8,955 9,002 4,653 4,349 15,688 9,302 6,386 
June 1,665 3.600 4.065 9.298 4.922 4.371 17,316 10,624 6,692 
July ........--- 8,136 4,100 4,086 8,724 4,655 4,069 17,904 11,178 6,726 
August 8.474 4.420 4.054 10,010 5.777 4.233 19.438 12.585 6,903 
September ...... 8,415 4,418 8,967 8,611 4,414 4,197 19,636 12,501 7.135 
October ........ 9,022 4,980 4,042 8,378 4,366 4,012 18,938 11,887 7,046 
November ...... 8,572 4,635 3.937 7,863 8,974 8.889 18,286 11,227 7,059 
December ...... 7,879 8,954 8,426 6,291 2,982 8,315 17,202 10,255 6.947 


P Preliminary. 
1 Monthly figures are seasonally adjusted and may not add to totals. 
2 “All other primary metals” obtained by subtracting blast furnaces from primary metals figures. 


Source: U.S. Department of Commerce, Bureau of Economic Analysis, Survey of Current Busi- 
ness. V. 58, No. 2, February 1978, pp. S-5, S-6, S-7; v. 64, No. 2, February 1974, pp. 8-5, SA 
S-7; v. 55, No. 8, March 1975, pp. S-56, S-6, S-7. 


Table 8.—Index of nonfuel mineral stocks at yearend 


(1967—100) 
1970 1971 1972 1978 1974 » 
Crude minerals, at producers: 
Metals: 118 147 148 95 78 
, ß ß quae E 118 136 113 84 78 
Other ferrous `... o3 275 428 208 180 
Nonferrous cheese eo cee 8 99 101, 78 63 62 
Nonmetals E „ 154 149 138 129 125 
g Eu LL eee 131 148 141 110 96 
At manufacturers, consumers, and dealers: 
Metals : 106 104 95 85 100 
TPO: . bec d ĩ A ĩ . M SS 93 99 88 79 79 
Other ferrous _.--------------------~---- 118 135 186 99 102 
Base nonferrous .... LL LLL Lc ee 126 109 101 92 117 
Other nonferrous ss 93 96 87 79 111 
Nonmetal& 2.222 1.2] eebe Eer 101 88 94 91 100 
Total juss os oe Se ee ao oe el ie N 106 108 95 85 100 


P Preliminary. 
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Table 9.—Physical stocks of mineral energy resources and related products at yearend 
(Producers' stocks, unless otherwise indicated) 


Fuel 1970 1971 1972 1978 1974 P 
Coal and related products: 


Bituminous coal and lignite} 
short tons ..92,275,000 89,985,000 ? 116,500,000 103,022,000 95,572,000 


Coke 2 do .... 4,113,000 8,510,000 2,941,000 1,184,000 935,000 
Petroleum and related products: 
Carbon blacx thousand pounds .. 296,087 296,028 237,695 s 280,825 293,903 


Natural gasoline, plant conden- 
sates, and isopentane 


thousand barrels .. 1,046 6,176 6,075 7,835 7,550 

Crude petroleum and petroleum 
produe ts do .... 1,010,815 1,037,771 952.904 1,000,472 1,066,096 
Crude petroleum ... do .... 276,367 259,648 246,395 242,395 266,020 
Gasoline do 214,348 223.771 217.149 209.395 218.346 
Special naphthas do 6,198 5,384 6,232 4,614 5,716 
Liquefied gases‘ __. do 67,048 94,713 85,717 83,086 97,956 
Distillate fuel oil ... do |... 195,271 190,622 154,319 196,421 200,029 
Residual] fuel oil ... do 58,994 59,681 55,216 63,480 69,694 
Petroleum asphalt do 15.779 21.202 21.636 15.024 21.870 
Other products ..... do — 181,820 182,750 167,240 196,074 197,965 
Natural gas __ billion cubic feet 3,207 3,528 8,528 8,906 8,969 


P Preliminary. r Revised. 

1 Industrial consumers and retail yards. 
3 Corrected figure. 

3 Includes natural gas liquids. 

* Includes ethane. 

5 American Gas Association. 


Table 10.—Seasonally adjusted book value of product inventories for selected mineral 
processing industries 
(Million dollars) 


Primary metals 


End of year Petroluem Stone, clay, Blast Other 
or month and coal glass furnace primary Total 
products products and metals ! 
steel mills 
1970: December? e 2,252 2,208 4,951 4,197 9,148 
1971: December ..............-.....- 2,367 2,862 4,918 4,806 9,219 
1972: ecember!rnk‚rnn 2,300 2,463 6,268 4,890 9,658 
e December? ..................- 2,626 2,818 4,672 4,684 9,356 
974: 
December ...............-....- 3,925 3.721 5.747 6.114 11.861 
Ann Rem 2.781 2,868 4.691 4.776 9.467 
Febru arg 4444 2,868 2,861 4,632 4,891 9,528 
Maier 3.002 2.952 4.546 5,016 9,662 
€ Bu BEE 8.312 3.027 4.542 5.181 9.723 
JJ (8 3.355 3.100 4,574 5,378 9,947 
SUDO SE 8,711 3.210 4.709 5,486 10,196 
2222 EE 8,696 8,317 4,855 5,695 10,650 
August 1122 88 8,820 8,468 4,908 5,795 10,708 
Septemde rr, 3.924 3.552 5,073 5,867 10,940 
Oe tober» 3.869 3,649 5.172 5,969 11.141 
November rr 3.892 8,695 5,288 6,057 11,290 
r Revised. 


á 1 Other primary metals figure obtained by subtracting blast furnace figure from primary metals 
gure. 
Source: U.S. Department of Commerce, Bureau of Economic Analysis. Survey of Current 


Business. V. 52, No. 10, October 1972, p. S-6; v. 54, No. 2, February 1974, p. S—6; v. 54, No. 10, 
October 1974, p. S-6; v. 65, No. 8, March 1974, p. 8-8. 
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Table 11.—Value of selected minerals and mineral products imported and exported by the 
United States in 1974, by commodity group and commodity * 


(Thousand dollars) 


SITC 
code ? Exports Imports 
Minerals, nonmetallic (crude) : 
271 Fertilizers, eruadtee w 257,117 25,247 
278 Stone, sand, and gravennn:: eee 80,095 27,745 
274 Sulfur and unroasted iron pyrites ___---—--------------=----- 95,727 61,353 
275 Natural abrasives (including industrial diamonds ) 64.806 65,884 
276 Other crude minerals 216,920 267,446 
„ ß ee 664.666 481,106 
Metals (crude and scrap) : 
281 Iron ore and concentrate E E 85,148 696,298 
282 Iron and steel scrap e 848,744 83,669 
288 Ores and concentrates of nonferrous base metals 226,955 690,786 
284 Nonferrous metal sera 295,021 205,230 
285 Platinum and platinum-group metal ores and concentrates .. 68,858 211,961 
286 Uranium and thorium ores and concentrates ................ 210 200 
Totalt pp pp pp 1,474,992 1,838,145 
Mineral energy resources and related producta: 
821 Coal, coke, and briquets (including peat) .................- 2,487,231 274,365 
831 Petroleum, crude and partly refined ___...-..._-___________ 13,565 16,482,024 
332 Petroleum products, except chemi aas 118,090 7,728,118 
841 Gas, natural and manufacturesd --__----------------------—- 163,476 865,568 
Totals EE 8,442,362 25,850,076 
Chemicals: 
Inorganic chemicals: 
618 Elements oxides, and halogen salt ««ͤ««ͤ4«4é«k 507,825 605,677 
614 Other inorganic chemicaaasss „ 826,895 128,144 
615 Radioactive and associated materials except uranium 
/ ³ / ⁰⁰⁰⁰⁰ 215.124 180,038 
621 Mineral tar, crude chemicals from coal, petroleum, and 
natural gas oo. os ee SE 83,797 10,071 
Total® m: 1.133.641 878,930 
Minerals, nonmetallic (manufactured) : 
661 Lime, cement, and fabricated building material, except glass 
and (Clay: Eed 89,808 156,845 
662 Clay and refractory construction materials 116,769 82,349 
668 Mineral manufactures, not elsewhere specified . ............- 170,415 78.651 
Sr o»W.¹wA¹qͥ/ / eee E C E 326,992 816,845 
Metals (manufactured) : 
671 Pig iron, spiegeleisen, sponge iron, iron and steel powder 
and shot, and ferroalloys —........-.--.----------~-.----- 60,703 891,912 
672 Iron or steel ingots and other primary forme 187,564 42,978 
073 Iron or steel bars, rods, angles, shapes, and sections 357,020 1,545,209 
674 Iron or steel universals, plates, or sheets 2 687,022 2,254,049 
676 Iron or steel hoops and strips ------------------------------ 141,895 16,239 
676 Iron or steel rails and railway track construction materials .. 40,618 12,199 
677 Iron or steel wire (excluding wire rodd)vd 83,558 807,110 
678 Iron or steel tubes, pipes, and fitting 862,318 751,239 
679 Iron or steel castings or forgings, unwor keel 199,659 24,391 
681 Silver, platinum, and platinum-group metals 199,018 882,578 
682 Copper and copper alloys 22 414,939 1,190,371 
688 Nickel and nickel alloys __..._..__-.~-_.~-_.-.--------~----- 114,110 493,818 
684 Aluminum and aluminum alloys 44 411,960 882,494 
685 Lead and lead alloys ..............--.-.-..--.--....-.-.-.-.-.-- 82,685 58,168 
686 Zine and zine alloys s- 47,697 458,656 
687 Tin and tin g e er RC ee 50,925 295,183 
688 Uranium and thorium metals and alloys s- 822 50 
689 Miscellaneous nonferrous base metaas sss 162,058 168,611 
Tote) E EE 4,059,962 9,330,145 
Grand total l MMMM 11,102,615 88,146,847 


1Data in this table are for the indicated SITC numbers only, and therefore may not correspond 
to the figures classified by commodity in the Statistical Summary" chapter of this volume. 


3 Standard Industrial Trade Classification. 
8 Data may not to totals shown because of independent rounding. 


Sources: U.S. Department of Commerce, Bureau of Census. U.S. General Imports. FT 135, De- 
U.S. Exports, Com- 


cember 1974, table 1 
modity and Country FT 410, December 1974, table 1. 


U.S. Department of Commerce, Bureau of the Census. 
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Table 14.—Consumption of major mineral products, mineral fuels, and electricity, 1973, 
1974, and projections 


Commodity 1978 1974 P 2000 
MINERAL PRODUCTS 
Ferrous metals: 
Iron Ore eigene thousand long tons .. 146,922 188,160 NA 
Iron content _____.._-.__ thousand short tons 102,000 * 95,900 NA 
Raw eg e (production) ..... thousand short tons .. 150,799 145,720 NA 
Chromite ores (gross weight) : 
Metallurgical grade do 920 902 NA 
Refractory grade do .... 261 294 NA 
Chemical grade do .... 206 261 NA 
Manganese ore (350% or more Mn) ........ do 2.140 1.880 3. 900 
N (Mo content) .... thousand pounds 67,049 68,476 188,000 
Tungsten (W content) ...............-.... do 16,886 16,298 76,400 
Nonferrous metals: 
Aluminum (apparent consumption) 
thousand short tons 6,507 6,294 28,400 
Antimony, primary eme e short tons 20,618 18,041 48,000 
Copper, refined ...........- thousand short tons 2,437 2,194 7,100 
primary and secondary .............- do .... 1,541 1,699 2,730 
Zinc, all classes do 1.932 1.678 8,090 
Mercury, primary ..........---- 76-pound flasks .. 54,288 59,479 102,000 
Platinum-group metals .... thousand troy ounces .. 1,831 1,981 3.157 
Silver (industrial consumption) do ... 196,386 177,016 420,000 
Ilmenite and titanium slag (estimated TiOs content) 
short tons 678,618 688,533 1,840,000 
Uranium (UsOs, estimated purchases by private 
industry)) JJC; PR dais 12,100 11,900 73,118 
EE TER 
sbestos (apparent consumption 
thousand short tons 888 846 2,430 
Cement (apparent consumption) do 90 88 NA 
Clays (a zn nt consumption) EN ax dO ces 64,814 61,087 174,000 
Phos (sold o u used) = CC do 21.090 21,606 NA 
sp te roc ( s content, apparent consump- 
e WD). pies ETIE EE Ee 13,972 14,946 NA 
91855 KsO content, apparent consumption 
t 8 S ) NERIS 5,563 6,084 14,455 
Salt (ap pparent consumption) .........----- do 46.508 49.878 158.900 
Sand and gravel .............- million short tons 984 979 , 
Stone, crushed (sold or used) do .... 1,060 1,044 8,400 
Sulfur all forms (apparent consumption) 
thousand long tons .. 10,234 10,014 80,000 
MINERAL ENERGY RESOURCES AND ELECTRICITY 
Bituminous coal million short tons 556 551 1,000 
carbonized for coke! ............... -. do .... (94) (90) (116) 
Anthracite E nnn eee bone 6 6 2 
Petroleum production and natural gas liquids 
million barrels .. 6,817 6,070 14,500 
Natural gas, dry? ................ million cubic feet .. 22,245 21,612 49,000 
Electricity generation, net million kilowatt hours .. 1,961,925 1,967,649 NA 
Hill do 1,856,216 1,864,961 2 8,650,000 
Hydropower $ EE Een do .... 285,911 813,141 85 605,000 
Nuclear power e do 83,344 112,740 ® 5,085,000 
Conventional fuel-burning plants ...... do .... 1,501,249 1,451,774 3 2,960,000 
Industria 5 do 105.709 102,442 NA 
Total energy resources input trillion Btu ...- 74,154 78,141 3 168,480 


* Estimate. ? Preliminary. NA Not available. 


1 Figures in parentheses are included in the preceding bituminous coal figures. 


s Residual 
8 Dupree, 
partment of the Interior, December 1975, tables 1 and 15. 


s excludes extraction loss but includes transmission loss. 
G., Jr., and J.S. Corsentino, U.S. Energy Through Year 2000 (Revised). U.S. De- 


* Net generations adjusted for net imports or exports. The bulk of net trade is hydropower with 


an undetermined amount of steam plant power. 
5 Includes power produced at geothermal plants. 
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Table 15.—Production of mineral energy resources and electricity from hydropower and 


nuclear power 
(Trillion Btu) 


Natural Electricity ® 
Bituminous gas, wet Crude —— ———— 
Year Anthracite coaland  (unproc- petroleum ? Nuclear Total 
lignite 1 essed) Hydropower power 
11100 2252-25.6 247 14,820 24,154 r 20,401 2,680 229 * 62,481 
1971 ee 8 222 18,385 24,805 r 20.083 2.825 404 r 61,674 
19712 ² AA es 181 14,319 24,792 * 20,041 2,866 516 * 62,776 
1978 ͤ 174 14,208 24,768 19,493 2,860 888 62,886 
1974P !DHv 744 168 14.424 28,689 18,656 3.158 1.202 61.197 


P Preliminary. r Revised. 

1 Heat value employed for bituminous coal and lignite follow: 1970, 12,290 Btu per pound; 1971, 
12,120 Btu; 1972, 12.025 Btu; 1973, 12.005 Btu; and 1974, 12,000 Btu. 

2 Heat values employed for crude petroleum is 5,800,000 Btu per barrel. 

3 Hydropower and nuclear power include installations owned by manufacturing plants and mines, 
as wel cs Government and privately owned public utilities. The fuel equivalent of hydropower and 
nuclear power is calculated from the kilowatt-hours produced, converted to theoretical energy re- 
sources inputs calculated from national average heat rates for fossilfueled steam-electric plants 
provided by the Federal Power Commission using 10.494 Btu per net kilowatt-hour in 1970. The 
heat rate used for hydropower in 1971 is 10,478 Btu per net kilowatt-hour generated; in 1972, 10,379 
Btu; and in 1973-74, 10.389 Btu. Energy inputs for nuclear power from 1971 through 1974 are 
converted at an average heat rate of 10,660 Btu per net kilowatt-hour based on information from 
the Energy Research and Development Administration. 


Table 16.—Calculated gross consumption of mineral energy resources, and electricity from 
hydropower and nuclear power in British thermal units (Btu) and percent contributed by 


each * 
Petro- 
leum 
Bitu- (exclud- 
minous ing Natural Electricity 
Year Anthra- coal Coke? Natural nat- gas ———— Total 
cite and gas, dry ural liquids Hydro- Nuclear 
lignite gas power power 
ui 
uids) 
TRILLION BTU 
19710 210 12,488 VE 22,029 27,049 2,488 2,650 229 67,148 
1971... —— ——— 186 11,857 Ls 22,819 28,045 2,525 2,862 404 68,698 
1972 `... é 150 12,278 zum 28,085 80,882 2,584 2,946 576 11,946 
1978 ... .......- 144 18,150 3 22,712 82.276 2,576 8,008 888 74.754 
1974 P? REENEN IBB 18,010 59 22,028 80,985 2,479 8,290 1,202 73.141 
PERCENT 

1890 ee 0.8 18.6 8 32.8 40.8 8.1 4.0 0.8 100.0 
1971 E 3 17.8 SÉ 88.2 40.8 3.7 4.1 6 100.0 
1972 re 2 17.1 2a 32.0 42.2 8.6 4.1 8 100.0 
1978 . ........-.-- 2 17.6 ER 80.4 48.2 8.4 4.0 1.2 100.0 
1974P .........-.. .2 17.8 0.1 80.1 42.8 8.4 4.5 1.6 100.0 


P Preliminary. 

1 Heat values employed follow: Anthracite, 12,700 Btu per pound; and bituminous coal and lig- 
nite, weighted average British thermal units provided by the Division of Coal 12,110 Btu per 
pound in 1970, 11,980 Btu per pound in 1971, 11,875 Btu per pound in 1972, 11,825 Btu per pound 
in 1978, and 11,800 Btu per pound in 1974. Weighted average Btu for petroleum products obtained 
by using 5,248,000 Btu per barrel for gasoline, 5,365,000 for naphtha-type jet fuel, 5,670,000 Btu 
for kerosine and kerosine-type jet fuel, 5,825,000 Btu for distillate, 6,287,000 Btu for residual, 
6,065,000 Btu for lubricants 5,537,000 Btu for wax, 6,636,000 Btu for asphalt, and 5,796,000 Btu for 
miscellaneous. Natural gas, dry 1,031 Btu per cubic foot in 1970-71; 1,027 Btu in 1972; 1,021 Btu 
in 1978; and 1,024 Btu in 1974; natural gas liquids, weighted average British thermal] units: na- 
tural gasoline and other producta, 110,000 Btu per gallon; LP 95,500 Btu per gallon; ethane, 
73,390 Btu per gallon, and plant condensate, 129,000 Btu per gallon beginning in 1978. Hydropower 
(adjusted for net imports of electricity) and nuclear power are derived from net electricity gen- 
tural gasoline and other products, 110,000 Btu per gallon; LPG 95,500 Btu per gallon; ethane, 
erated converted to theoretical energy resources input calculated from national average heat rates 
for fossil fueled steam-electric plants provided by the Federal Power Commission using 10,494 Btu 
kilowatt-hour generated 10,379 Btu in 1972, and 10,889 Btu in 1978 and 1974. Energy inputs for 
nuclear power from 1971 through 1974 are converted at an average heat rate of 10,660 Btu per net 
kilowatt-hour based on information from the Energy Research and Development Administration. 

3 Net imports of coke (2,262,000 tons in 1974). Remainder of coke consumption is accounted for 
in utilizing gross tota] Btu value of coal carbonized for coke. 
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Table 17.—Domestic supply and demand for coal 
1978 19174 » 
Thousand Thousand 
short Trillion short Trillion 
tons Btu tons Btu 
ANTHRACITB 
Supply: 
roduction? |... c LLL LLL LL Lll 6,880 173.5 6,617 168.1 
Exports ? ² or eae d — 1,159 —29.5 — 1,169 — 29.7 
Stock change: Withdrawals (+), 
additions (—) ....—..........-...-..-.- NA NA NA NA 
Eed A MM 5,671 144.0 5,448 188.4 
Demand geg mador 9 sectors: 8 
MESI ERN 2,917 74.1 2,571 65.5 
l erm 1,812 83.3 1,378 84.9 
Electricity generation, utilities ....._..._ d 86.6 1,498 88.0 
Total uoc cid ee ee, 5,671 144.0 5,448 188.4 
BITUMINOUS COAL AND LIGNITE 
Supply: 
roduction 1111414 591,788 14,207.6 601,000 14,424.0 
dei —— ͤ —— ——4.4 ew —  —— 222 — 62,908 — 1,481.6 -— 59,926 — 1,621.6 
ip... 8 127 8.0 2,080 49.1 
Stock e change: Withdrawals (+), 
additions ())) ----~------- +14,417 + 314.0 + 7.221 +141.0 
» gains, unaccounted for .. 2,648 57.0 888 17.8 
TOM) WEE 656,022 18,150.0 651,268 18,009.8 
Demand by major consuming sectors : 
Fuel and power: 
H ld and commercial* ........ 8,200 221.5 8,840 244.4 
Industrial’ . |... . ............--..- 156,448 4,226.1 150, 087 4,148.1 
Coal carbonized for coke® ______ (98,648) (2,529.7) (89, ,665) (2,479.0) 
Transportation?  __-.... _______-__ 116 8. 2 
Electricity Sen eratis utilities 386,879 8,581.0 888,204 8,501.7 
Total ....------------ -= 651,643 18,081.7 647,161 12,896. 
Raw material: Industrial 5 
Crude light oil 2... 1.181 80.6 1,081 $0.0 
Crude coal tar __..._-.__.-__________ 8,248 87.7 8,018 88.4 
Total EE 4,879 118.8 4,102 118.4 
Grand total ee 556,022 18,150.0 561,268 18,009.8 


P Preliminary. NA Not available. 


1 Includes use by producers for power and heat. 


3 Includes shipments to U.S. Armed Forces in West Germany 
3 Except for small quantities used as raw material for coal chemicals, all anthractie is used for 


fuel and power. 


Data represent ''retail deliveries to other consumers." These are mainly household and commer- 


cial users, with some unknown portion 


of use by small industries. 


5 Includes consumption by coke plants, sep and rolling mills, and other industrial uses. Adjusted 


to lk coal equivalent of raw mate 


¢ Figures in parentheses are not added into totals. 


? Includes bunkers and military transportation. 


8 Coal equivalent based on British thermal unit value of raw material consumption of coal chemi- 


cals listed. 
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Table 19.—Domestic supply and demand for natural gas 
— ——————— Á——À— P P—— ————— QR 


1978 1974 P 
Million Million 
cubic Trillion cubic Trillion 
feet Btu feet Btu 
Supply: 
Production? |... 2 c Lc ccc 22,647,649 24,768.6 21,600,522 28,689.4 
e — 77.169 — 78.8 — 76,789 — 78.6 
Imports ....... ....... 117 1.032.901 1,064.6 959,284 982.8 
Stock change: Withdrawals (+), 
additions ()))): — 441,504 — 450.8 — 88,668 — 86.7 
Transfers out, extraction loss |... — 916,551 — 2,676.2 — 887,490 — 2,479.2 
TOC) WEEN 22,245,226 22,712.4 21,511,864 22,028.1 


Demand by major consuming sectors: 
Fuel and power: 


Household and commercial? ______ 1,476,424 7,683.4 7,841,745 7,617.9 
Industrial: ` 2... 9,735,610 9,940.1 9,841,926 9,566.1 
Transportation 128,177 748.5 668,792 684.9 
Electricity generation, utilities 8,605,333 8,681.0 8,429,231 8,511.5 

r A 8 21,645,544 21,998.0 20,781,694 21,280.4 

Raw material: Industrial:* 

Carbon black ______.________.__. 49,682 50.7 40,180 41.1 
Other chemicals 650,000 638.7 690,000 706.6 

/// 699,682 114.4 780,180 747.7 

Grand tota] ................... 22,245,226 22,712.4 21,611,864 22,028.1 


P Preliminary. 

2 Marketed production includes wet gas sold or consumed by producers, losses in transmission, 
producers’ addition to storage, and increases in gas pipeline fill: excludes repressuring and quanti- 
ties vented and flared. British thermal unit value of production is for wet gas prior to extraction 
of natural gas liquids. Higher Btu values assigned to extraction loss are reflected in value of na- 
tural gas liquids production for each year. 

2 Extraction loss from cycling plants represents offtake of natural gas for natural gas liquids as 
reported to the Bureau of Mines. Energy equivalent of extraction loss is based on annual outputs 
of natural gasoline and other products at 110,000 Btu per gallon, annual outputs of LPG at 
95,500 Btu per gallon, and annual outputs of ethane at 73,390 Btu per gallon. (Prior to 1967, 
ethane production was included with LPG in converting to Btu value.) Beginning with 1978, en- 
ergy equivalent for plant condensate is computed at 129.000 Btu per gallon. 

3 Includes "Other consumers” totals of 308,996 million cubic feet in 1978 and 292,708 million 
cubic feet in 1974. 

* Includes transmission losses and unaccounted for of 195,868 million cubic feet in 1978 and 
288,781 million cubic feet in 1974. 

5 Includes some fuel and power used by raw material industries. 

* Estimated from partial data. 


„ factors for dry gas are 1978, 1,021 Btu per cubic foot; 1974, 1,024 Btu per 
cubic foot. 
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Table 20.—Domestic supply and demand for petroleum ' 
1978 1974 P 
Million Trillion Million Trillion 
barrels Btu barrels Btu 
Supply: 
Crude oil: 
Production ____.____----.-- ~~ 3,860.9 19404: 1 8,199.8 18,556.0 
orts ——U— ee we wwe ew ow wm wee om 2 — 2 —0. 7 — 1.1 —6. 
Imports -_----.- -------------------- 1,184.0 6, 867.2 1,269.2 1,861.4 
Stock change: Withdrawals (+), 
additions ()): 4- 8.9 + 22.6 — 22.5 — 130.5 
es, transfers for use as fuel, 
and unaccounted for .............. — 10.8 — 62.6 — 16.2 — 94.0 
!. ⁰ mo ³ A 4,587.8 26,816.8 4,428.7 25,686.56 
Refinery input: 
Crude oil 4,537.8 26,816.8 4,428.7 25.688. 5 
Transfers in, natural gas liquids? __ 297.5 1,870.9 272.4 1,245.8 
Other hydrocarbons `. 10.7 $7.5 18.1 45 
gor) oy, ee 4,845.5 21,124.1 4,714.2 26,977.7 
Refined products: 
Refine output ........... 2. 4, P 5 27,724.7 4,714.2 26,977.7 
prine dd cll ME net reiege 5.8 266.8 $7.4 217. 
gain, net 168. 4 -- 175.2 RD 
Total. eg 6,066.7 27, 991.5 4,926.8 27,195.6 
rts ? — 2 — ———— e wm e E E ve we ée vm ow vm — 83.7 — 479.1 — 79.4 — 460.8 
Imports? 2 1,099.5 6,598.5 952.4 5,690.8 
Stock change, including natural gas 
aud — 53.2 — 284.6 — 42.8 — 281.6 
Transfers in, natural gas liquids 2 4 336.9 1.205.3 848.7 1,283.9 
Losees, gains, and unaccounted for — 38.9 — 179.8 — 81.2 — 18.5 
ve, Th GE 6,817.8 84,852.3 6,069.5 83,414. 
Demand by major consuming sectors: 
Fuel and power: 
Household and commercial .......... 977.8 5.483.4 882.2 4,896.1 
Industrial ` |... ..................-.- 648.2 3,826.0 628.4 8,689.7 
Transportation? ` 8,353.7 18,029.1 8,267.9 17,568.7 
Electricity generation, utilities 587.4 8,656.0 559.9 3.480.2 
Other, not specified .... .......... 21.1 126.7 18.6 112.2 
Total se. ͤ F.. 5. 587.7 81,071.2 6,857.0 29,741.9 
Raw material: “ 
Petrochemical feedstock offtake |... 891.8 1,668.8 886.1 1,640.8 
Other nonfuel une 819.4 2,018.5 802.2 1,898.4 
2222 ĩð2—5— é 710.7 3.676. 8 688.3 3.538. 7 
Miscellaneous and unaccounted for 18.9 104.8 24.2 183.8 
Grand total 4444 6,817.8 $4,852.8 6,069.5 83,414.4 
P Prelim 


1 Supply an demand for crude oil and petroleum producte. Petroleum products refined and proc- 
essed from crude oil, including still gas and liquefied refinery gas; also natural gas liquids trans- 


ferred from natural gas 


3 Btu values for natural gas liquids for each year shown are implicitly derived from weighted 
averages of major natural gas liquids, with natural gasoline and other products at 110,000 Btu per 
gallon, liquefied petroleum gases at 95,500 Btu per gallon, ethane at 73,390 Btu per gallon, and 


Slant condensate at 129,000 Btu per gallon. 


8 Btu values for imported and exported refined products for each year shown are based on the 


&verage values of the respective products. 


é Includes natural gas liquids other than those channeled into refinery input as follows: Petro- 


chemical feedstocks, direct uses for fuel and power, and other uses. 
5 Includés bunkers and military transportation. 
* Includes some fuel and power use by raw materials industries. 
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Table 22.—Electrical energy sales to ultimate consumers 
(Million kilowatt-hours) 
Industrial Industrial 
Region Total Resi- and Total Resi- and 
consumption dential commercial consumption dential commercial 
1970 1971 
New England .............. 55,255 20,900 82,804 59,072 22,870 84,645 
Middle Atlantic ` 201,280 59,709 129,328 208,567 62,878 188,086 
East North-Central] ........ 267,228 79,687 177,306 281,398 84,629 186,011 
West North-Central ....... 90,414 85,839 52,109 94,872 81,872 54,895 
South Atlantie 218,715 81,498 128,261 284,920 87,659 187,798 
East South- Central 186,728 48,788 90,760 142,057 46,905 93,828 
West South-Central ........ 154,186 47,997 99,880 164,047 51.497 105,861 
Mountain __________________ 62,592 16,977 42,664 66,168 18,641 44,427 
Pacifie ` .. ......-.....— 200,260 60,171 129,789 209,980 65,814 183,615 
Alaska and Hawaii |....... 4,801 1,784 2,981 5,365 1,915 8,291 
Total United States 1.391.409 447,795 885.272 1,466,441 479,080 926,452 
1972 1978 

New England .............- 68,782 24,614 87,509 68,864 26,169 40,461 
Middle Atlantie 219,861 65,978 140,639 285,310 70,729 158,006 
East North-Central .. ..... 804,297 89,786 203,268 $31,776 96,164 233,580 
West North-Central ________ 100,687 89,074 68,316 108,912 42,146 63,212 
South Atlantic ` 252,811 93,568 149,062 280.103 106.750 168.548 
East South- Central 158,430 48,404 102,441 168,890 51,958 114,161 
West South-Central ........ 181,902 51,952 116,218 195,624 62,205 125,814 
Mountain 71,806 20,609 47,719 77,181 23,375 50,294 
Pacific |... .............. 228,309 69,441 142,651 280,547 72,854 146,584 
Alaska and Hawaii ` 5,880 2,052 8,608 6,496 2,321 8,978 
Total United States 1,577,114 511,428 1,001,326 1,708,203 554,171 1,094,188 


Source: Edison Electric Institute. Statistical Yearbook of the Electric Utility Industry, 1970-78. 


Table 23.—Total employment in selected mineral industries 


(Thousands) 
1970 1971 1972 1978 1974 
MINING 
Metals: 
Iron ores 2b sect Sc tee EE 26.2 24.5 20.1 21.3 24.2 
Copper ores ss 37.0 84.7 88.9 42.8 42.8 
rr Eeer 94.8 89.0 86.1 90.5 92.8 
Nonmetal mining and quarrying .... ....... 116.0 113.0 112.1 115.8 119.2 
Fuels: 
Bituminous ` .-.-.-.--- 188.8 182.8 148.2 158.0 165.0 
Other coal ..................-...-...---.- 5.6 5.4 8.7 8.6 3.5 
Crude petroleum and natural gasfields ... 141.7 141.0 187.8 183.5 148.7 
Oil and gasfield services s 125.2 120.8 124.1 181.0 148.2 
Total x ² AA EEN 411.8 $99.0 408.8 426.1 460.4 
Total mining ` 622.1 601.0 607.0 632.4 671.9 
MANUFACTURING 
Minerals: 
Fertilizers, complete and mixing only .... 40.5 88.2 85.8 88.5 87.8 
Cement, hydraulic ...................... 84.1 82.0 88.6 88.8 82.7 
Blast furnaces, steelworks, and 
rolling mills . |... ..................- 549.6 506.8 492.2 521.8 607.8 
Nonferrous smelting and refining ....... 86.8 88.9 88.6 86.8 90.7 
Total S ord teri et m ce ele 710.5 660.4 645.2 680.4 768.5 
els : 
Petroleum refining .............-.......- 158.4 158.1 150.8 147.8 154.6 
Other petroleum and coal products _____- 88.5 86.7 88.8 3 40.0 40.7 
Total S co . EE 191,9 189.8 189.6 2 187.8 195.3 
Total manufacturing 902.4 850.2 884.8 867.7 963.8 


1 Includes other metal mining not shown separately. 
2 Corrected figure. 
8 Standard Industrial Classification 295, paving and roofing materials, included in total. 


Source: U.S. Department of Labor, Bureau of Labor Statistics. Employment and Earnings. Vs. 
17-21, March, 1971-75, table B-2. 
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Table 24.—Average hours and gross earnings of production and related workers in the 
mineral and mineral fuels industries 


1970 1971 1972 1978 1974 
MINING 
Metal: 
Iron ores: 
Weekly earnings `... $162.99 $169.70 $185.40 $198.56 $241.48 
Weekly hours ` s 41.9 40.5 41.2 42.7 48.5 
Hourly earnings ..........-..-.---.. $3.89 $4.19 $4.50 $4.65 $5.55 
Copper ores: 
Weekly earnings $175.67 $178.46 $192.19 $206.52 $226.46 
Weekly hour 44.1 42.9 41.6 42.8 41.1 
Hourly earnings ` ggg $3.93 $4.16 $4.62 $4.88 $5.51 
All metal mining:! 
Weekly earnings $165.68 $171.39 $185.51 $200.40 $226.97 
Weekly hours 42.7 41.6 41.5 42.1 41.8 
Hourly earnings ` $3.88 $4.12 $4.41 $4.76 $5.48 
Nonmetallic mining and quarrying: 
Weekly earnings $155.56 $165.28 $176.96 $196.88 $209.28 
Weekly hours 44.1 44.9 44.8 47.1 46.8 
Hourly earninnagn sse $3.48 $3.68 $3.95 $4.18 $4.62 
All mining (excluding fuels) : ® 
Weekly earning gg 3160.07 3167.89 $180.61 23195.90 $218.09 
Weekly hours 43.8 48.5 48.4 44.0 48.5 
Hourly earnings ggg $3.66 $3.87 $4.17 3 $4.47 $4.91 
els: 
All coal mining: 
Weekly earnings ____________________ $183.96 $194.00 $215.88 $226.86 $286.84 
Weekly hours 40.7 4 40.6 * 41.0 89.9 88. 
Hourly earnings $4.52 * $4.79 4 $5.30 4 $5.69 $6.20 
Bituminous coal: 
Weekly earnings ` $186.46 $196.02 $217.46 $228.46 $238.37 
Weekly hours 40.8 * 40.6 $ 41.0 89.8 38.2 
Hourly earnings ggg $4.57 * $4.85 4 $5.34 $5.74 $6.24 
Crude petroleum and natural gas: 
Weekly earnings |... $155.88 $159.75 $169.92 $191.82 $228.86 
Weekly hours 40.7 42.6 42.8 40.9 42.0 
Hourly earnings $3.88 $3.75 $3.97 $4.69 $5.83 
All fuels :3 
Weekly earnings ` $166.35 $173.59 $191.27 3 $201.48 $224.08 
Weekly hours 42.1 41.8 41.8 40.8 41.9 
Hourly earnings ` $8.97 $4.22 $4.68 $4.90 $5.39 
MANUPACTURING 
Fertilizers, complete and mixing only: 
Weekly earnings ________________________ $128.68 $182.71 $148.14 * $155.66 $172.40 
Weekly hours cc... 42.5 42.4 42.6 43.0 48.1 
Hourly earnings ss $2.91 $3.18 $8.86 $3.62 $4.00 
Cement, hydraulic: 
Weekly earnings $176.81 $194.87 $215.87 $233.20 $247.97 
Weekly hours 41.8 41.8 42.0 42.4 42.1 
Hourly earnings ` ee $4.28 $4.65 $5.12 $5.50 $5.89 
Blast furnaces, steel and rolling mills: 
Weekly earnings `... $168.38 $181.48 $210.12 $230.74 $268.49 
Weekly hours 89.9 89.7 40.8 41.8 41.8 
Hourly earnings |... $4.22 $4.51 $5.15 $6.66 $6.88 
Nonferrous smelting and refining: 
Weekly earnings $157.68 $166.88 $185.59 $203.46 $227.46 
Weekly hours 41.7 41.5 41.8 42.8 42.2 
Hourly earnings $3.78 $4.02 $4.44 $4.81 35.39 
Petroleum refining and related industries: 
Weekly earnings ` $182.38 $194.83 $208.89 $220.28 $238.71 
Weekly hours 42.1 42.4 42.2 42.3 42. 
Hourly earnings ` $4.21 $4.58 $4.95 $5.22 35.63 
Petroleum refining: 
Weekly earnings ` $189.98 $202.44 $219.45 $281.02 $250.92 
Weekly hours 42.8 42.0 41.8 41.7 42.1 
Hourly earnings ____________________ $4.49 $4.82 $5.25 $5.54 $5.96 
Other petroleum and coal products: 
Weekly earnings `. $157.52 $166.44 $175.84 $187.91 $199.67 
Weekly hours ....... 44.0 48.8 48.4 48.7 48.5 
Hourly earnings ____________________ $3.58 $8.80 $4.04 $4.30 $4.59 
All manufacturing : * 
Weekly earnings `. $168.76 $181.46 $206.52 $224.92 $249.72 
eekly hours 40.5 40.4 41.1 41.7 41, 
Hourly earnings `. $4.16 $4.49 $6.02 $5.41 $5.99 


1 Includes other metal mining not shown. 

2 Weighted average of data computed using figures for production workers as weights. 
3 Erroneously reported in 1978. 

* 11-montb average. 


Source: U.S. Department of Labor, Bureau of Labor Statistics. Employment and Earnings. 
Vs. 17-21, March 1971-75, table C-2. 
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Table 25.— Wages, salaries, and average annual earnings in the United States 
Percent change 


1972 1973 P 1974 — ————————— —— 
1972-73 1978-74 


Wages and salaries: 


All industries, total millions $626,781 $691,620 NA -+ 10.3 NA 

ß . E do .... 6,708 7,361 NA 4- 9.1 NA 

Manufacturing uma do Lc 175,644 196,585 NA +11.9 NA 
Average earnings per full-time employee: 

All industries, totalilkůͥãĩJkl 8.610 9.106 NA + 5.8 NA 

Mining ZE ee eS 10,665 11,448 NA 47.8 NA 

Manufacturing 9,201 9,768 NA + 6.1 NA 


P Preliminary. NA Not available. 


Source: U.S. Department of Commerce, Bureau of Economic Analysis. Survey of Current Busi- 
ness. V. 54, No. 7, July 1974, p. 36, table 6.2; p. 37, table 6.6. 


Table 26.— Average labor-turnover rates in selected mineral industries 
(Per thousand employees) 


Blast Non- Petro- 
fur-  ferrous leum 
Manu- Ce- naces, smelt- Metal Cop- refining Petro- 
Rates and year factur- ment, steel ing min- Iron per and leum Coal 
ing hy- and and ing ores ores related refining mining 
draulic rolling  refin- indus- 
mills ing tries ? 
Total accession 
rate 
1972 44 16 81 25 34 29 32 8 13 18 
1973 ...... 48 17 25 26 88 27 89 22 16 17 
1974 222: 42 15 20 27 AR 26 32 23 17 19 
Total separation 
19722 42 16 22 25 85 83 27 20 16 19 
1973 _____. 46 16 21 25 84 21 84 22 15 16 
1974 ...... 48 22 28 26 81 21 81 24 15 18 
Layoff rate: 
972 .....- 11 5 8 5 8 18 2 6 5 6 
1978 ...... 9 8 4 4 8 5 1 5 5 8 
1974 .....- 15 10 1 4 8 4 8 7 4 2 


1 Monthly rates are available in Employment and Earnings as indicated in source. 
? Standard Industrial Classification 295, paving and roofing materials, included in total. 


Source: U.S. Department of Labor, Bureau of Labor Statistics. Employment and Earnings. V. 
19-21, No. 9, March 1973-76, table D-2. 
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Table 27.—Labor productivity indexes for selected minerals 


(1967 — 100) 
Copper, crude ore mined per— Iron, crude ore mined per— 
Year Production Production 
Employee Production worker Employee Production worker 
worker man-hour worker man-hour 
1969 .......- 138.1 125.2 116.2 113.4 116.2 117.8 
197022 140.3 131.9 126.9 115.8 117.8 118.0 
1971122222 140.5 136.89 187.2 115.8 119.0 128.4 
19722244„%%õ 137.1 130.8 185.2 130.7 185.8 188.1 
1978 P ....—— 131.6 124.1 126.1 145.2 149.9 141.5 
Copper, recoverable metal mined per— Iron, usable ore mined per— 
Production Production 
Employee Production worker Employee Production worker 
worker man-hour worker man-hour 
1969 .......- 122.4 115.1 106.9 105.4 108.0 109.6 
19700 124.7 117.2 112.8 106.6 108.4 108.7 
1971 117.4 114.3 114.6 103.8 106.7 110.6 
C 118.9 108.7 112.4 115.1 119.2 121.6 
1978 P .. 108.8 102.5 104.2 125.5 129.5 127.5 
Petroleum, refined per— Bituminous coal and lignite mined per— 
Production Production 
Employee Production worker Employee Production worker 
worker man-hour worker man-hour 
1969 ........ 110.7 118.1 110.6 103.3 103.9 105.4 
1970 ....-- a 108.4 109.7 108.6 108.1 103.6 108.2 
19711110 113.1 115.1 115.3 * 93.5 r 97.8 r 98.0 
19722222 aa 125.6 126.0 126.4 90.4 92.6 92.0 
1978 P .... 186.7 184.7 185.5 89.8 90.5 92.6 


P Preliminary. * Revised. 


Source: U.S. Department of Labor, Bureau of Labor Statistics. Index of Output per Man-hour; 
Selected Industries, 1973 edition. BLS Bull. 1827, 1974, tables 2, 4, 6, 8, 12, 46. 


Table 28.— Index of average unit mine value of minerals produced 


(1967 — 100) 
1970 1971 1972 1978 1974 P? 
MBTALS 

Ferro ee 109.4 115.9 120.2 125.5 159.6 

Nonferrous: 
Babe sess sees ec cee ese ec mee: 141.9 129.9 180.7 161.1 205.7 
Monetary eet 886 109.1 108.8 138.1 222.8 880.2 
OG.. 129.1 130.0 181.2 186.7 174.6 
Ai ³ꝛ·W⅛³ 136.4 127.8 181.5 155.6 217.8 
Average all metals 122.1 121.5 125.5 139.6 186.7 

NONMETALS 
Construction ... LL LLL LLL cL LLL LLL ssl 107.8 112.7 120.8 127.2 143.6 
Chemical 87.2 86.2 85.2 91.1 128. 5 
GGG0;Ü˙1w mr E d e. 108.5 115.7 123.4 132.6 149.2 
ß . 103.2 106.9 113.0 119.4 140.6 
FUELS 

le 185.4 152.9 165.2 183.3 324.2 
Crude oil and natural gas 108.6 116.6 116.4 183.8 221.6 
Werne ee eco nce 111.8 120.6 123.4 141.6 288.8 
Overall average 110.7 117.6 121.2 136.4 212.4 


P Preliminary. 
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Table 29.—Index of implicit unit value of minerals produced 
(1967 = 100) 
1970 1971 1972 1973 1974 
METALS 
Ferre cece euam e aaa dedu. 109.1 116.6 119.5 123.7 157.5 
Nonferrous: 
weesde ee ee ee ee ee 143.4 130.1 130.6 151.0 202.4 
Monetary ee 109.5 107.9 136.2 212.2 369.4 
Other coc eLaeuuacucLceecaeemmeqenc arae 129.7 132.0 136.4 141.3 188.1 
Average 139.8 128.7 131.4 153.3 208.7 
Average all metals 128.7 124.1 127.3 142.1 189.8 
NON METALS 
Construction 107.7 112.8 120.6 127.0 143.8 
Chemical ee 81.4 86.9 84.6 90.2 126.8 
Other EE EE 108.8 115.2 119.8 128.0 145.6 
NVer ge 103.2 107.3 112.5 119.2 189.7 
FUELB 
2j ĩͤ K TRES 135.4 152.9 165.5 183.5 324.8 
Crude oil and natural gas 108.5 115.5 116.4 133.8 220.2 
Average 111.5 119.8 129.2 141.5 238.1 
Overall average 111.8 117.6 121.2 136.4 209.1 
P Preliminary. 
Table 30.— Price indexes for selected metals, minerals, and fuels 
(1967 2 100) 
Percent 
Annual average change 
Commodity from 
1978 1974 1978 
Metals and metal products ........... c LLL LLL eee 182.8 171.9 +29.4 
Iron ind ð Llame mr -MMMM 186.2 178.6 -+ 31.1 
I/ ² Z eee 106.7 123.8 15.6 
Iron and steel scrap ::: 188.0 853.2 81.9 
Semifinished steel produetg 183.9 169.0 26.2 
Finished steel produettsss s «„ 134.1 170.0 26.8 
Foundry and forge shop products ͤ«4«ͤ««4«„4««-1!b“:ů 181.5 161.4 + 22.7 
Pig iron and ferroalloys __.____...____-_..-.--.--_.-. -------- 129.4 188.1 T ine 
Nonferrous metals „„ 135.0 187.1 88.6 
Primary metal refinery hape s 139.1 197.7 42.1 
Aluminum inn 101.5 151.8 49.1 
Lead, pig, ommpo· nnn 117.0 159.1 86.0 
Zinc, slab, prime western ___---------------------------—--- 146.7 249.2 69.9 
Nonferrous crab „ 148.4 197.5 33.1 
Nonmetallic mineral produ eee «„ 130.2 158.2 17.7 
Concrete ingredients .. .... 2 / 131.2 148.7 4- 18.3 
Sand, gravel, and crushed stone __________--..__.. — » 125.0 185.2 i91 
Structural clay produet H 123.3 135.2 9.7 
Gypsum products 120.9 137.6 T0 
Other nonmetallic minerals `. 128.4 188.7 47.0 
Building IIe nm 126.9 152.6 ＋ 20.8 
Insulation materials 187.4 156.5 -+ 13.9 
Bituminous binders s ee 126.2 222.0 + 75.9 
Fertilizer materials ..... 22 2c LLL Lll ee 71.1 124.2 4- 61.1 
Nitrogenates ` eebe EE 76.6 126.9 +68.1 
Fol ee ⁵ ⁵ A 8 75.0 118.6 + 58.1 
Phosphate rolkçllſſſſ“ſ?!:!:ſ!k!kk!kkkkk„k „ „„«õũ„õé: c 222 cll. 19.8 184.2 4- 180.8 
P 22521022222 A y 6 105.7 182.6 ＋ 25.4 
Fuels and related products and power .........................- * 184.8 208.3 + 66.1 
Tu DEE 218.1 332.4 + 52.4 
Anthracite. cu ecc ee ce ee eek coe bee 166.9 247.8 + 48.2 
Bituminous ere os 222.5 839.5 + 52.6 
%% ͥͥͥ ⁰Dſ⁰ſ::: LU Lt Een 166.6 247.7 + 48.7 
GI ³·¹ wm ³⁰ Ant: ⁰¼⁰k ĩ⁊ . Lue OE se 126.7 162.2 ＋ 28.0 
Electric power ........ 222-2 2L2L2 22-22 2222222222222.-222... 129.8 163.1 + 26.1 
Petroleum products, refneeskd r 128.7 223.4 ＋ 78.6 
Crude: perlen 126.0 211.8 ＋ 68.1 
All commodities other than farm and food lll r 125.9 153.8 4- 22.2 
All commodities 22. 225 os eo ee dE ee r 134.7 160.1 -+ 18.9 
r Revised. 


1 Includes only domestic production. 
Source: U.S. Department of Labor, Bureau of Labor Statistics. Wholesale Prices and Price 
Indexes. Supplement 1974, January 1975, table 5; January-December 1974, table 6. 
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Table 31.—Comparative mineral energy resource prices 


Fuel 1972 1978 1974 


Bituminous coal: Average prices cost of coal at merchant coke ovens 
dollars per net ton __ 17.67 19.77 » 86.50 


ebe rk: HS vu pma 
ep zz gr ge ————— . — — E E eee SB emp 2 vg wm 2 2— 2 e a em =] =. a — . . P LJ 
Buckwheat No. i111 do S à P 28. 
Petroleum and petroleum products : ! da gi Ki 
Crude petroleum, average price per barrel at well! do 8.39 3.89 6.74 
me pie eid dealers' net price (excluding taxes) of enone in 
VOR t cents pe SE : , n 
Reus per g 17.72 19.48 80.68 
No. 6 fuel, maximum 1% sulfur, average of high and low prices 
at Philadelphia? |... |. | . . . .. dollars per barrel __ 9 4.08 9 4.85 11.96 
No. 6 fuel, maximum 0.8% sulfur, at Philadelphia? ____ do 4 4.86 5.68 18.11 
Bunker C, average of h and low prices for all Kul. ports 
D Date fue stis 2.05 8.42 9.59 
2 distillate, average of high and low prices at Philadelphia 
cents per gallon __ 11.75 212.67 25.26 
No. 2 distillate, average price for all gulf ports ______ do 10.10 20.65 29.80 
Natural gas: 
Average U.S. value at wel] ____ cents per thousand cubic feet __ 18.6 21.6 80.4 
Average U.S. value at point of consumption do 62.1 66.6 88.8 


P Preliminary. 

1 Petroleum products from Platt's Oil Price Handbook. 
3 Prices at refineries and terminals in cargoes. 

9? Erroneously reported in previous year. 

* New York Harbor. 


Table 32.— Cost of fuel in steam-electrical power generation 
(Cents per million Btu) 


1971 1972 1978 


Region 
Coal Oil Gas Coal Oil Gas Coal Oil Gas 
cep 48.8 41.6 45.6 49.7 55.5 46.1 52.1 72.8 52.5 
Middle Atlantie 40.9 57.1 44.9 42.1 62.8 58.1 41.4 80.0 62.4 
East North-Central .......... 35.5 63.2 42.9 38.9 68.0 51.6 42.9 78.4 58.2 
West North-Central ......... 81.6 10.8 28.8 84.0 69.9 29.9 86.9 81.6 84.6 
e noe EE 41.8 48.8 89.7 42.6 49.6 89.9 45.6 62.9 45.1 
East South-Central ........ 29.2 49.6 27.9 $2.5 72.4 29.9 86.3 94.7 88.5 
West South-Central .......... 17.8 69.8 22.2 21.0 67.2 24.2 18.1 89.0 28.2 
ountain ................--- 20.9 40.4 82.4 22.1 58.2 35.1 25.1 95.9 89.1 
Paeifiee z2 56.4 A es i 87.5 31.8 88.1 41.9 
United States 36.0 61.5 28.8 88.2 58.8 $0.8 41.4 75.9 $4.1 


Source: National Coal Association. Steam-Electric Plant Factors. 1972 through 1974, table 2. 


Table 33.—Cost of electrical energy 
(Cents per kilowatt-hour) 
1971 1972 1978 

Com- Com- Com- 
mercial mercial mercial 

Total Resi- and Total  Resi- and Total Resi- and 

dential indus- dential indus- dential indus- 

trial trial trial 

New England ....... 2.8 2.7 2.0 2.5 2.9 2.2 2.6 8.1 2.8 
Middle Atlantic ..... 2.2 2.9 1.9 2.4 8.0 2.0 2.5 8.3 2.2 
East North-Central . 1.8 2.4 1.6 1.9 2.5 1.7 1.9 2.6 1.6 
West North-Central . 2.0 2.5 1.7 2.1 2.5 1.9 2.1 2.6 1.8 
South Atlantic ..... 1.6 2.0 1.4 1.8 2.1 1.6 1.9 2.2 LA 
East South-Central __ 1.2 1.6 1.0 1.2 1.6 0 LA 1.7 ol 
West South-Central ee 1.5 2.1 1.2 1.5 2.2 1.2 1.6 2.2 1.8 
Mountain ........... 1.5 2.1 1.8 1.6 2.2 1.4 1.7 2.2 LA 
Paciſſe 1.8 1.7 1.1 1.4 1.8 1.2 1.6 1.9 1.8 
Alaska and Hawaii _ 2.6 2.9 2.2 2.6 8.0 2.8 2.7 8.1 2.8 
United States . 1.7 2.2 1.4 1.8 2.8 1.6 1.9 2.4 1.8 


Source: Edison Electric Institute, Statistical Yearbook of the Electric Utilities Industry. 1971 
through 1978, based on tables 22-8 and 36-8. 
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Table 34.— Price index of principal metal mining expenses ' 


(1967 2 100) 

Elec - 

Year Total Labor Supplies Fuel trical 

energy 
1!!!küã ³ ³ y¼ ⁵ 8 r 111 1 113 111 106 105 
197l te ⁰¹ ..... ⅛ðÜͤ a ĩͤ 3 8 1 119 r 123 116 114 114 
/ uv en iE RM LM LR eA REPE r 127 r 133 120 119 122 
pre WEE EMPLEO OUR TENE r 186 F142 128 146 129 
1974P EE 171 179 157 208 168 


P Preliminary. * Revised due to methodology change. 

1 Indexes constructed using the following weights derived from the 1967 Census of Mineral In- 
dustries: Labor 50.04; explosives, 3.18; steel mill shapes and forms, 7.32; all other supplies, 
26.89; fuels, 5.88; electric energy, 6.69; and data from U.S. Department of Labor, Bureau of Labor 
Statistics, Wholesale Prices and Price Indexes. The index is computed for iron and copper ores 
only because sufficient data are not available for other mining sectors. 


Table 35.—Index of major input expenses 
for bituminous coal and crude petroleum 
and natural gas mining ' 


(1967 — 100) 
Crude 
Year Bituminous petroleum and 
coal natural gas 
1910 — 119 108 
Ir ee 129 114 
1 2... ies 141 122 
1978 ...........- 155 186 
19749? .. 178 NA 


P Preliminary. NA Not available. 

lIndexes constructed by using data from the 
U.S. Department of Labor, Bureau of Labor Sta- 
tistics, Wholesale Prices and Price Indexes, an- 
nual and monthly, and weights derived from 
data shown in the 1967 Census of Mineral In- 
dustries, U.S. Department of Commerce, Bu- 
reau of the Census. Weights used are as follows: 
For bituminous coal—labor, 61.55; explosives, 
2.70; steel mill shapes and forms, 5.08; all other 
supplies, 24.58; fuels, 1.74; electric energy, 4.35; 
and for crude petroleum and natural gas—labor, 
44.65; supplies, 48.79; fuels, 2.07; and electric 
energy, 4.49. 


REVIEW OF THE MINERAL INDUSTRIES 5 


G3 


Table 36.— Indexes of relative costs and productivity for iron ore, copper, bituminous coal, 


and petroleum mining ' 
(1967 — 100) 


Iron Bituminous 
Year ore 28 Copper 23 coal Petroleum 
INDBX OF LABOR COSTS PER UNIT OF OUTPUT 
- A AAA r 112 * 115 125 107 
ENGEN r 123 1 122 188 114 
117. EEN A r 128 r 188 154 127 
1978 ee ee enar ĩͤ AA A r 130 r 155 170 140 
111 ³ ͤͤKdddàddàddd S Eam 172 187 185 NA 
INDEX OF VALUE OP PRODUCT PER MAN-PERIOD 
JJ ce E TVT dua dama E A E r 108 r 169 188 124 
11111 A * 109 * 141 144 132 
1918 EE EE * 118 r 136 158 129 
IJ! een een E 1 122 * 149 169 148 
OTA EE . SEN 124 175 292 NA 
INDEX OF LABOR COSTS PER DOLLAR OF PRODUCT 
rt) WEE r 109 r 76 92 99 
|o EECHER 1 117 * 90 90 99 
1072 SEENEN * 121 * 104 98 109 
1J//öͤ%WWWT—T! r 116 * 101 90 105 
IMP ENEE 186 94 57 NA 


PPreliminary. * Revised. NA Not available. 

1 Index of labor costs per unit of output: Iron ore and copper indexes are computed from data 
found in U.S. Department of Labor, Employment and Earnings and Wholesale Price Indexes. 
Bituminous coal index based upon net tons per man per day (see chapter on Bituminous Coal), 
and index of average earnings derived from Bureau of Labor Statistics data on hourly earnings; 
petroleum index based on barrels per year (see chapter on Petroleum), and Bureau of Employment 
Security data on total wages in petroleum production. 

Index of value of product per man-period: Iron ore and copper indexes are computed from data 
found in U.S. Department of Labor, Employment and Earnings and Wholesale Price Indexes. Bi- 
tuminous coal index based on net tons per man per day and mine value of production; petroleum 
index based on average employment and total value of production. 

Index of labor costs per dollar of product: Iron ore and copper indexes are computed from 
data found in U.S. Department of Labor, Employment and Earnings and Wholesale Price In- 
dexes. Bituminous coal index based on index of value per man per day and index of average 
earnings; petroleum index based on total value of production and total wages. 

2 Indexes are recoverable metal. 

3 Revisions are due to methodology change. 


Table 37.—Price indexes for selected cost items in minerals and mineral fuels production 


(1967 = 100) 

Change Annual Change 

Commodity 1974 from average from 

— — January spa — 1978 

January December (percent) 1973 1974 (percent) 
COM WEE 249.3 428.4 11.8 218.1 882.4 52.4 
JJ. ¹ÜÜ-¹N⁴²⅛ 174.1 812.8 19.4 166.6 247.7 48.7 
Ges fuels ` ee 187.1 177.2 29.2 126.7 162.2 28.0 
Petroleum products, refined 160.4 238.6 48.8 128.7 228.4 + 178.6 
Industrial chemicals ........... 108.1 190.1 16.9 103.4 151.7 + 46.7 
Lumbe rr 218.8 171.2 —16.9 205.2 207.1 + .9 
55 S E * 161.7 -]- 19.6 120.1 146.6 + 22.1 
nstruction machinery an 

equipment 135.6 170.0 + 26.4 180.7 152.8 +16.8 


Source: U.S. Department of Labor. Bureau of Labor Statistics. Wholesale Prices and Price In- 
dexes. Supplement 1978 and 1974, December 1974, table 4; January and February 1975, table 11. 
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Table 38.—Price indexes for mining construction and material handling machinery and 


equipment 
Con- Power Special- 

struction Mining Oil- cranes, ized Mixers, Trac- 

machin- machin- field drag- con- Portable Scrapers pavers, tors 

Year ery and ery and machin- lines, struction air com- and spread- other 
equip- equip- ery and shovels, machin- pressors graders ers, etc. than 

ment ment tools etc. ery farm 
1970 .....- 115.5 110.5 118.4 114.0 117.4 93.7 115.2 116.0 116.7 
1971 .....- 121.4 113.8 122.6 120.6 125.1 93.8 120.6 122.9 122.8 
1972 ...... 125.7 117.2 127.3 126.0 129.0 92.0 124.4 126.8 127.8 
1978 130.7 121.1 133.2 130.6 134.1 93.5 136.1 130.4 181.6 
1974 ...... 152.3 143.6 157.8 152.2 151.8 102.8 160.4 145.1 154.7 


Source: U.S. Department of Labor, Bureau of Labor Statistics. Wholesale Prices and Price In- 
dexes. Supplement 1971, 1972, 1973, 1974, January-December 1974, April 1975. 


Table 39.—National income originated in the mineral industries 


Change 
Income, million dollars from 
Industry 1978 
1972 1978 v 1974 (percent) 
Mining os ⁵³˙ does 8,258 9,397 NA NA 
Metal mining 988 1,210 NA NA 
Coal mining pmi canna 2,238 2,411 NA NA 
Crude petroleum and natural gas 8,508 4,006 NA NA 
Mining and quarrying of nonmetallic minerals 1,529 1,770 NA NA 
Manufacturing HK „„ 253.352 287.237 NA NA 
Chemicals and allied products |... ... 18,503 21,032 NA NA 
Petroleum refining and related industries 8,196 9,364 NA NA 
Stone, clay, and glass products _________________ 8,629 9,867 NA NA 
Primary metal industries _________._____________ 18,458 22,025 NA NA 
All industries `. 946,584 1,065,590 NA NA 


P Preliminary. NA Not available. 


Source: U.S. Department of Commerce, Bureau of Economic Analysis. Survey of Current Busi- 
ness. V. 54, No. 7, July 1974, p. 17, table 1.12. 


Table 40.—Annual average profit rates on shareholders’ equity, after taxes, and total 
dividends, selected mineral manufacturing corporations 


Annual profit rate (percent) Total dividends (million dollars) 


Change Change 

Industry from from 

1978 1974 1 1978 1978 1974 1 1978 

(percent) (percent) 

All manufacturing 12.8 14.9 16.4 17,767 19,456 + 9.5 
Primary metals 10.1 16.4 62.4 1,101 1,216 +10.4 
Primary iron and steel 9.5 16.8 76.8 559 184 + 31.8 
Primary nonferrous metals ..... 10.8 15.8 + 46.3 543 488 — 11.0 
Stone, clay, and glass products ...... 11.2 10.6 — 5.3 447 450 ＋ 7 
Chemicals and allied products ....... 14.8 18.3 + 23.6 2.354 2,800 18.9 
Petroleum and coal produets 11.6 21.0 + 81.0 8,452 4,070 17.9 


1Numbers reflect a change in accounting methods from previous years; for further information, 
see source. 

Source: Federal Trade Commission. Quarterly Financial Report for Manufacturing Corporations. 
4th Quarter, 1973, tables 4 and 8. Federal] Trade Commission. Quarterly Financial Report for Manu- 
facturing, Mining, and Trade Corporations, 4th Quarter, 1974, tables 4, A-D. 
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Table 41.—Industrial and commercial failures and liabilities in mining and manufacturing 


Industry 1972 1978 1974 

Mining:! 

Number of failures e 44 82 9 

Current liabilities 2. 222 LL ccc thousands .. $11,907 $28,866 $10,102 
Manufacturing: 

Number of failures |... LL LL LLL LLL LLL lcs 222 s l-2a 1,582 1,481 1,548 

Current liabilities c. thousands __ $155,084 $133,624 $828,722 
All industria] and commercial industries: 

Number of failure 9,566 9,845 9,915 

Current liabilities `. thousands .. $2,000,244 $2,298,606 $9,058,137 


1Including fuels. 


Source: Dun and Bradstreet, Inc., Business Economics Department. Monthly Failure Report. 
K-15, No. 12, Feb. 14, 1974; Y-16, No. 12, Feb. 18, 1976. 


Table 42.—Expenditures for new plant and equipment by firms in mining and selected 
mineral manufacturing industries 
(Billion dollars) 


Industry 1972 1978 1974»? 
ii. 2.42 2.74 8.18 
Manufacturing: 

Primary iron and steel NN 1.24 1.88 2.12 
Primary nonferrous metals `. 1.18 1.67 2.88 
Stone, clay, and glass products ___------------------------------—-—- 1.20 1.49 1.44 
Chemical and allied produets ) LL ee. 8.45 4.46 5.69 
e uiuos ee Ex 5.25 5.45 8.00 
All manufacturiggsssssWeeeeee zz k 81.85 $8.01 46.01 


P Preliminary. 
1 Including fuels. 


Source: U.S. Department of Commerce, Bureau of Economie Analysis. Survey of Current Busi- 
ness. V. 54, No. 1, January 1974, p. 11, table 1; v. 55, No. 3, March 1975, p. 17, table 6. 


Table 43.—Plant and equipment expenditures of foreign affiliates of U.S.. companies by 


area and industry * 
(Million dollars) 


1972 1978 1974 
Mining Mining Mining 

Aren or country and Petro- Manufac- and Petro- Manufac- and Petro- Manufac- 

smelt- leum turing smelt- leum turing smelt- leum turing 

ing ing ing 

Canada 598 835 1,504 514 1,005 1,752 461 1,268 2,122 
Latin America ..... 147 681 840 194 696 1,085 286 989 1,284 
Europe ..........-.-- 6 1,344 4,082 11 1,547 5,181 11 2,179 6,816 
All other areas 421 2.300 708 301 8.390 997 498 4,214 1,308 
Total 1.167 5.160 7,134 1.020 6,687 8,915 1,252 8,585 10,975 


1 Series revised back to 1966 ; see source for details. 


Source: U.S. Department of Commerce, Bureau of Economic Analysis. Survey of Current Bust 
ness. V. 58, No. 12, September 1974, pp. 31-88. 
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Table 44.—Estimated gross proceeds from primary security offerings in 1974 


Total corporate Manufacturing Extractive ? 
Type of security Million Million Million 
dollars Percent dollars Percent dollars Percent 
Bonds EEN 31.567 83.8 9,881 94.8 258 26.8 
Preferred stock ` 2,254 6.0 116 1.1 S in 
Common stock 4,050 10.7 480 4.1 723 73.7 
Total eet 37,871 100.0 10,426 100.0 3980 100.0 


1 Substantially all new issues of securities offered for cash sale in the United States in amounts 
over $100,000 and with terms of maturity of more than 1 year are covered in these data. 
3 Including fuels. 


3 Data do not add to total shown because of independent rounding. 


Source: U.S. Securities and Exchange Commission. Statistical Bulletin. V. 84, No. 4, April 1975, 
pp. 812, 315-818. 


Table 45.—Direct private investment of U.S. companies in foreign petroleum industries 
in 1973 ° 
(Million dollars ; net inflows to the United States designated by—) 


Petroleum All industries 
Undis- Undis- 
Book Net tributed Book Book Net tributed Book 
value capital earn- value value capita] earn- value 
in- out- ingsof end of begin- out- ingsof end of 
ning flows eubsid- year ning flows  subsid- year 
of year iaries of year iar ies 
Developed countries! ........ 14,152 1.058 1.166 16,397 64,359 3.631 6,147 14,084 
Canada .........--..-..- 6,301 89 476 5,864 26,771 540 1.846 28.055 
Europe:: 6,851 1.016 491 8,887 80,817 2,939 8,476 87,218 
Japans 901 — 75 96 922 2.375 36 311 2,788 
Australia, New Zealand, 
and South Africa, Re- 
public of _._._-_------- 1,100 28 108 1,224 5,895 116 514 6,079 
Developing countries! .. .... 8,774 247 467 10,431 25,235 1,198 1,510 27,867 
Latin American Republics 
and other Western 
Hemisphere ........... 4,292 —59 208 4.898 16.798 673 1,028 18,452 
Other Af ri aa 2.254 — 391 145 2.002 3.091  —421 177 2.880 
Middle East 1.767 513 99 2,371 1,992 588 108 2.682 
Other Asia and Pacific __ 1,461 184 16 1,659 8,354 865 198 3,903 
International, unallocated ` ` 2,836 117 294 2,740 4,748 48 467 5,317 
Total! |. ...........-.. 26,268 1,417 1,927 29,567 94,837 4,872 8,124 107,268 


P Preliminary. 
1 Data may not add to totals shown because of independent rounding. 


Source: U.S. Department of Commerce, Bureau of Economic Analysis. Survey of Current Busi- 
ness. V. 54, No. 8, part 11, August 1974, pp. 18-21. 
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Table 46.— Direct private investments of the United States in foreign mining and smelting 
industries in 1973 ? 
(Million dollars) 


Net Undis- 
Book capital tributed 
value at out- earnings Earnings? Income? 
yearend flows of subsid- 
es 
Developed countries? 4,774 232 116 869 261 
Anada ee 8,785 190 91 230 149 
Europe §ö?’⁶(õͥ ⅛o⅛m. 87 14 (*) (*) (*) 
Australis; New Zealand, Republic of 

South Af rien 951 29 25 186 109 
Australlll kk 785 16 16 100 88 
South Africa, Republic of ... .. 158 18 8 86 26 
Developing countries ?:: 2,109 —82 28 $06 287 
Latin American Republics, tota]? | . 1,342 28 15 156 146 
Mexico `. e 128 —8 8 14 6 

Panama .................--.--..- 19 (5) (5) (*) 
EEN 180 (*) (*) (*) (*) 
p hie EE 859 (5) (5) (*) (€) 
METEO MOERS Mem 8 439 22 89 89 
Other W Western Hemisphere ...... ... 765 —16 (6) 95 98 
Other Africa ` 2 ------.. 897 —48 83 19 
Middle Eat (8) (4 (*) 
Asia and Pacific ___________. 199 6 —2 21 24 
Total? ___._---------------------—- 7,488 201 148 676 548 

P? Preliminary 


1 Earnings is the sum of the U.S. share in net earnings of subsidiaries and branch profits. 
3 Income is the sum of dividends, interest, and branch profits. 

d Data may not add to totals shown because of independent rounding. 

4 Combined in other industries in source reference. 

5 Less than % unit. 


Source: U.S. Department of Commerce, Bureau of Economic Analysis. Survey of Current Busi- 
ness. V. 54, No. 8, Part II, August 1974, p. 18. 


Table 47.—Value of foreign direct invest- 


ments in the United States 
(Million dollars) 


Industry 1969 1970 1971 1972 1978» 


Total 11,818 18,270 18,655 14.268 17,748 
Petroleum ... 2,498 2,992 3,118 3.234 4,426 


P Preliminary. 


Source: U.S. Department of Commerce, Bu- 
reau of Economic Anaylsis. Survey of Current 
Business. V. 58, No. 2, February 1978, p. 80; v. 
64, No. 8, Part II, August 1974, p. 7. 


Table 48.—Railroad and water transportation of selected minerals and mineral energy 


products in the United States 
(Thousand short tons) 


Rail} Water? 
Change Change 
Products 1972 3 1978 from 1972 1973 from 
1972 1972 
(percent) (percent) 
Metals and minerals except fuels: 
Iron ore and concentrates ... 90,150 102,442 + 18.6 78,458 88,979 4- 14.8 
Iron and steel scrap ........ 28,488 83,472 + 17.5 1,729 1,826 + 5.6 
Pig eggs eom 8,489 4,280 + 22. 839 281 —17.1 
Iron and steel ingot, plates, 
rods, bars, tubing, and 
other primary products ... 86,712 52,605 + 47.8 8,881 9,188 + 8.4 
Bauxite and other aluminum 
ores and concentrates  ... 4,604 6,825 + 26.5 76 818 4817.3 
Other nonferrous ores and 
concentrates 14.286 15.654 + 9.6 1.517 1,441 —6.0 


See footnotes at end of table. 
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Table 48.—Railroad and water transportation of selected mineral and mineral energy 


products in the United States—Continued 
(Thousand short tons) 


Rail 1 Water? 
Change Change 
Products 1972 3 1978 from 1972 1978 from 
1972 1972 
(percent) (percent) 
Metals and minerals except 
fuels—Continued : 
Nonferrous metals and alloys 9,614 10,611 +10.4 632 652 + 8.2 
Nonferrous metal scrap ....- 1,474 2,979 +102.1 64 72 + 12.5 
Se F PER STU SC 1,165 937 —19.6 
and and gravel ..........-- „004 — 2. 
Stone, crushed and broken 68,031 59.757 SCH 80,856 81,774 T 1.8 
Limestone flux and calcareous 
stone an oc é 9,889 11,200 +18.8 81,613 36,497 ＋ 15.4 
Cement, building 21,887 20. 835 — 2.6 10,634 9,139 — 8.4 
Elli! sed cares 6,600 6,610 4.2 992 614 — 88.1 
Phosphate rock ............- 86,442 89,146 4r 1.4 8,162 8,888 ＋ 1.4 
Clays, ceramic and refrac- 
8 tory 5 Xl eii. | 8,257 8,829 +2.2 2463 1 SES) 
ulfur, ar? 9 4 — 28. 
Sulfur, liquid ..... — 8,894 4,685 + 19.0 9,028 8,821 —2.8 
Gypsum and plaster rock _. 704 2,230 ＋ 218.8 963 1.102 -- 14.4 
Other nonmetallic minerals 
except fu es 8,674 8,681 + 2 7,075 6.271 — 11.4 
Fertilizer and fertilizer ma- 
terials |. _____.___________ 19,284 19.529 ＋ 1.3 6,948 5,950 — 14.3 
Feil!!! v 405,582 451.921 ＋ 11.4 245,769 259,958 + 6.8 
Mineral energy resources and 
related products: 
gue? hraci 8,885 8,858 6| 
nthra cite S e S 
Bituminous and lignite _ 371.135 872,220 e 3| 148.994 144,522 — 3.0 
Koler ee 18,778 21,857 -- 16.4 1,186 1,847 4- 65.7 
Ee petroleum | 1,028 1.722 + 67.6 f e gun 
asoline .. ae ! ; : 
Jet fuel _-_________________ 1,502 1.340 —10.8 13,178 12.715 —3.5 
Keros inne 105 96 — 8.6 6,089 5.428 — 10.9 
Distillate fuel oil 1,128 1,806 + 15.8 85,328 84,636 —.8 
Residual fuel oll 5,908 7,031 -+ 19.0 102.209 108,898 6.5 
Asphalt, tar, and pitches __ 2,985 8,146 ＋ 6.4 9,176 9,206 +.8 
Liquefied petroleum gases 
and coal gases 7,001 7,212 + 8.0 1,637 1,550 +8 
Other petroleum and coal 
products ê lbb 20,950 24,006 4- 14.6 11,805 14,189 + 20.2 
Total cenis 484,355 443,794 +2.2 576,785 567.574 — 1.6 
Total mineral produets 839,937 895,715 ＋ 6.6 822,554 827.527 + .6 


Grand total, 
all commodities `... — 1,447,864 1,682,166 + 6.8 986,812 994,158 +.7 


Mineral products, percent of 
grand total: 
Metals and minerals except 
TUCIS. Se eee ea 28.0 29.5 + 6.4 24.9 26.1 + 4.8 
Mineral energy resources and 


related produetss - 80.0 29.0 — 3.3 58.4 57.1 —2.2 
Total mineral products 5 . 58.0 58.5 +.9 88.4 83.2 —.2 


1 Revenue freight originated on respondent's road and terminated on line by originating carrier or 
delivered to connecting rail carrier. 

2 Domestic traffic includes all commercial movements between points in the U.S., Puerto Rico, 
and Virgin Islands. 

3 Erroneously reported in 1972. 

9 lubricants, naphtha, and other petroleum solvents, and miscellaneous and petroleum 
producta. 

5 Data may not add to totals shown because of independent rounding. 


Source: Interstate Commerce Commission, Bureau of Accounts. Freight Commodity Statistics. 
Cla:s I Railroads in the United States, Dec. 31, 1972 and 1973. Department of the Army, Corps 
of Engineers, Waterborne Commerce of the United States, Part 5. National Summaries, Calendar 
years 1972 and 1978, table 2. 
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Table 49.—Percentage distribution of mine shipments of bituminous coal and lignite by 
method of shipment and mine use 


Shipped by Shipped b 


railand water an Trucked to Used at Total 
Year trucked to trucked to final mines ! pro- 

rail water destination duction 

vi WEE 68.1 13.6 12.0 6.4 100.0 
OTI zi -n2iiliccdlho2soBcwesnc EE 69.2 10.7 10.9 9.2 100.0 
1978 eee ee ee ½5rꝶfꝶ y aCe Dr aE AE 66.2 11.7 11.0 11.1 100.0 
1078 WEE 67.1 11.5 9.8 11.6 100.0 
| 6 MMC ³ĩVͤ 8 3 71.1 (2) 11.0 11.9 100.0 


1 Includes coal used at mine for power and heat, made into beehive coke at mine, used by mine 
employees, used for all other purposes at mine, and transported from mine to point of use 
conveyor, tram, or pipeline 

3 Bituminous coal and lignite shipped by water included with that shipped by rail. 


Table 50.—Miles of utility gas main, by type of main 


(Thousands) 
Type of main 1969 1970 1971 1972 1978 
Field and gathering 64.9 66.6 66.5 67.1 68.2 
Transmissioo ns: 248.1 252.6 256.5 260.2 265.2 
Distribution —-..__._.. ««««««4é?w LL2222.-2- 578.6 595.6 610.7 1 624.6 684.8 
Total os te etal oe 891.6 914.8 7983.7 7951.9 967.7 


Revised. 
1 Excludes service pipe. Data not adjusted to common diameter equivalent. Mileage shown as of 
end of each year. 


1 oo Gas Association. Gas Facts, a Statistical Record of the Gas Utility Industry 
» De Bäi, 


Table 51.—Petroleum pipelines, selected years 


(Miles) 
Trunklines 
Year — —-—-—t—¾—ü— — Gathering Total 
Crude Products lines 
1062 EE E 10,356 538,200 16,988 200,548 
E 12,883 61,448 11,041 210,867 
pong cc" 70,825 64,529 74,124 209,478 
U A E coh ⁰d ee ĩ I te 75,148 72,896 71,182 218,671 
1914 EE EE 76,260 76,889 69,266 222,855 


Table 52.— Research and development activity 
(Million dollars) 


Funds expended 
Total Company Federal Government 
1971 1972 1978 1971 1972 1978 1971 1972 1978 


extraction 505 478 504 488 458 490 17 15 14 
Percent of all industries 2.8 2.4 2.4 4.6 4.0 8.9 0.2 0.2 0.2 
Chemicals and allied products .. I. le 1 ei 2, "ie 1,685 n 1, 13 184 196 208 
Pereent of all industries 9.9 9.8 9.9 15.4 4.8 2.4 2.4 2.5 

All industries 18,811 19,487 20,987 10,645 11, SO 12, 1680 7,666 8,090 8,257 


Source: National Science Foundation. Research and Development in Industry. NSF 74-812, July 
De ETEA E Nationa] Science Foundation. Science Resources Studies Highlights. NSF 74-819, 
D ec. LÀ $ LE e 
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Table 53.—Federal obligated funds for metallurgy and materials research 
(Thousand dollars) 
Fiscal year 1974 ° Fiscal year 1975 * 
Federal agency Basic Applied Total Basic Applied Total 
research research research research research research 
Department of Defense ...........- 83,950 12,979 106,929 88,084 71,209 115,293 
Atomic Energy Commission ....... 12,907 11,900 24,807 17,650 12,300 29,860 
National Aeronautic and Space 
Administration 7,132 47,647 55,379 7,140 66,075 63,215 
Bureau of Mines 962 18,738 19,700 843 30,942 81,786 
National Science Foundation ...... 10,148 840 10,988 13,330 1,120 14,450 
Department of Commerce ........ 125 1,669 2,294 141 1,781 2,478 
Federal Highway Administration .. NC 76 76 iz 118 118 
Ohe rie re te utn aid 5 2,188 2,148 5 1,553 1,858 
Total nuc 66,429 155,887 222,816 11,699 181,848 259,042 
* Estimate. 


Source: National Science Foundation. Federal Funds for Research Development. and Other Sci- 
entific Activities, Fiscal Years 1978, 1974, and 1975, v. XXIII. Detailed Statistica] Tables, Ap- 
pendices C and D. NSF 74-320-A, September 1974, tables C-24, C-25, C-43, C-44, C-62, C-68. 


Table 54.—Bureau of Mines obligations for Table 55.— Bureau of Mines obligations for 


mining and mineral research and total research, by field of science 
development ( Thousand dollars) 
(Thousand dollars) Fiscal year 
Fiscal Applied Basic Develop- 

year research research ment Total 1978 1974  1975* 
Engineering sciences .. 380,490 23,909 45,804 
19 32 0% 88 30, 0 88 Physical sciences -<io 9.263 5.294 2.039 
197 ies 34.591 6.863 86.053 77.507 Mathematical sciences 555 477 2,270 
1974 SEN 24,880 5.637 35,590 66,107 Environmental sciences . 1,146 887 8,506 
1975* ... 61,609 2,010 62,537 116,156 Total. 41.454 30.517 68,619 


* Estimate. * Estimate. 


Table 56.—Summary of Government inventories of strategic and critical materials 
December 31, 1974 


Acquisition cost Market value! 


Total inventories in storage: 


National stockpile `. $2,660,690,200 $5,741,697,000 
Supplemental stockpile ___._..--.--------------------------- 1,129,556,400 2,080,416,200 
Defense Production Act _____... .------------------.--------- 346,133,500 214,899,700 
Total on hand ............. HUM NONE 4,136,380,800 8,037,012,900 
Inventories within objective (in storage): 
‘Total: on ,. ⅛ -m y eedem 628,842,700 1,189,629,000 
Excess inventories in storage: 
Total on hand dee ae ele EE ee 8,608,038,100 6,847,388,900 


1 Market values are computed from prices at which similar materials are being traded; or in the 
absence of current trading, at an estimate of the price that would prevail in commercial markets. 
Prices used are unadjusted for normal premiums and discounts relating to contained qualities, or 
for inherent materials-handling allowances. Market values do not necessarily reflect the amount 
that would be realized at time of sale. The uncommitted excess excludes the unshipped sales; the 
inventories in storage include quantities that have been sold but not shipped. 


Source: General Services Administration, Office of Preparedness. Stockpile Report to the Con- 
gress. July-December 1974, p. 2. 
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Table 57.—U.S. Government stockpile disposal of mineral commodities, 1974 
Sales commitments 
Commodity 
Quantity Sales values 
NATIONAL AND SUPPLEMENTAL STOCKPILE INVENTORIBS 
Aluminum 2125 short tons 288,698 $176,185,549 
Aluminum oxide, fused, crude ------------------------------- do 45,288 6,949,885 
Antimony EE EE do .... 4 800 
Asbestos, amos ieeekke... do 11,408 2,414,945 
Asbestos, chrysotile .... 22 LLL L2 c -aM do 120 25,800 
Asbestos, erocidoliiſe‚9«4«4«%“: z do 11.398 2,628,565 
Cadmium oio c E pounds 2,001,578 7,861,026 
Chromite, chemical „„ short dry Seite 2 2,886 6,808,822 
Chromite, r ð do .... 671,168 14,219,932 
Chromium metall ee short tons 8,182 8,856,620 
Cobalt Luo ee ĩ¾ Ä EE e. E a, pounds .. 9,825,667 29,759,641 
Columbium ores and concentrates __________________________.-- do 1,898,287 4,248,061 
Lë ee short tons .. 251,106 449,710,620 
Diamond, industrial, bort carats .. 921,500 6,680,227 
Diamond, industrial tones do 1.502.451 14,778,771 
1ôöÜßÜꝙ0e ot AA k Leese short tons 229,294 95,489,864 
Magnesium | 2.2 oo os ceca eke oh EE EE do 20.981 17,012,029 
Manganese, battery-grade, synthetic diox ide short dry fone os 9,808 8,712,251 
Manganese, chemical ` do .... 1,000 64,500 
Manganese, metallurgical `. do 128,079 4,081,424 
Manganese, ferro, high-earbo nn short tons .. 233,968 49,968,677 
Mica, muscovite, block ____._..________________-____-____ pounds .. 2,668,376 1,084,602 
Mica, muscovite, | RE do 123,110 29,356 
Mica, muscovite splittings `... do 5,421,435 744,681 
Mica, phlogopite block `, do 5.4 7.267 
Mica, phlogopite splittings |... 222. „ do 817.802 216.685 
Molybdenum disulfide „„ „„ do 22,618,198 86,946,926 
Molybdenum, ferro ___._______________.____-_-__--- ee do .... 4,683,914 10,198,371 
Molybdic oxide do 8,559,678 16,695,880 
Platinum, iridium `. COHEN TOTUM troy ounces .. 170 0,168 
Quartz crystals ` LLL Lll llc ccc LLc.-- pounds 749.941 2.868.825 
Rare earths `. ccc cca cce ce-scee2c sc rcu short dry tons .. 888 617,780 
Selenium EE EE pounds .. 126,442 3,034,410 
Silicon carbide, crude `... short tons 11,854 22,144,247 
Talc, steatite, block ` do 20 4.000 
Thorium nitrate |... 22. eee pounds .. 808,246 660,812 
Tin ovas cet te lah cues ³ÜAu.. x iE a i long tons .. 28,554 196,942,699 
Tungsten, ferro __________________________ emscc secas Ls scan pounds .. 115,421 674,107 
Tungsten metal power, hydrogen-reduced ...................- do ...- 294,240 1,410,440 
Tungsten ores and concentratttt eke do 5,918,859 28,104,589 
Zine o oe ³· a ie On EC short tons 266,758 180,718,956 
Total ERR se EE ECH e 1,402,270,459 
DEFENSE PRODUCTION ACT (DPA) INVENTORY 
Aluminum EE short tons 169,852 100,825,158 
Chromite, metallurgi aal short dry tons .. 899,949 6,146,974 
Columbium ores and concentrate pounds 268,939 730,799 
Manganese, battery-grade, synthetic dlox ide short dry tons .. 875 394,000 
Manganese, metallurgical |... 2.2 c ccc cL LL LL le 60 $70,106 1,484,899 
Mica, muscovite block `. pounds __ 8,310,690 1,858,629 
Mica, muscovite flnnn lc LLL LLL 222-22 do 87.212 809,065 
Rütile n c co y y 8 short dry tons 8,692 1,068,296 
Tantalum minerals `... pounds .. 403,164 6.247.831 
III ³¹1¹W¹êõ³9aaa ⅛ð ⁰ aie short tons __ 4,910 11,111,168 
Tungsten ores and concentrate ss pounds __ 152.778 423,812 
JC sao cee Bobet Sewn LA MM es eee cutee ees SR 186,689,626 
OTHER 
Bauxite, metallurgical `. ee long dry tons .. 671,000 8,000,000 
FF ee ee ³ ee eel ec pounds __ 6,162,000 2,465,885 
P eee flasks .. ; 687,815 
Total ss ⅛ w z$ 6,148,200 
Grand total oL x 1,544,958,286 


Source: 
gress. January-June 1974, pp. 14-15; July-December 1974, pp. 12-18. 


General Services Administration, Office of Preparedness. Stockpile Report to the Con- 
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Table 58.— United Nations indexes of world? mineral industry production 


(1970 = 100) 
1974 by quarters 
Industry sector and geographic area 1972 1978 1974 Ist 2nd 8d 4th 
EXTRACTIVE INDUSTRIES 
Metals: 
Market economy countries |... LLL LL cllc 99 108 105 108 106 104 107 
Developed * . |... 222. eee 95 100 99 96 101 Y8 101 
United States and Canada 93 102 100 95 106 98 108 
Europe eege 85 88 16 73 79 72 88 
European Economic 
Communities 93 90 85 98 86 73 88 
European Free Trade 
Association’ . .  . .........- 107 117 124 127 128 109 180 
Australia and New Zealand ........ 101 97 97 90 90 111 99 
Developing n 104 108 114 113 115 118 116 
Latin America® L/’ 104 108 118 118 117 117 120 
ASIE T. o S 98 96 98 92 95 93 98 
Centrally planned economy countries 
(Europe) * 22 se 114 122 126 128 126 126 128 
World aa 102 108 110 108 111 109 111 
Market economy countries 111 121 126 124 128 125 126 
Developed 2 3 89 87 82 81 85 80 84 
United States and Canada 101 101 102 107 108 102 89 
Europe EE 85 88 16 178 19 72 88 
European Economic 
Communities? 88 81 14 70 76 69 80 
European Free Trade 
Association ` | ...........- 101 96 97 108 96 89 98 
Australia and New Zealand 115 116 122 108 124 136 124 
Developing? ` ` ` ee 105 107 118 118 108 115 118 
Latin America® 2 108 109 121 NA NA NA NA 
Asia? o nes : Ae 87 81 81 81 79 81 88 
Centrally planned economy countries 
(Europe)? 7 92222222222 — 105 107 108 111 108 106 111 
% AAA eee thee ee 97 96 96 95 96 98 98 
Crude petroleum and natural gas: 
Market economy countries .... en 111 121 126 124 128 125 126 
Developed? |  .. .... . .......--.--- 110 112 112 116 111 107 114 
United States and Canada 53 104 104 103 105 108 101 101 
Burene eee 141 160 167 186 152 188 193 
uropean Economic 
Communities 147 166 176 197 159 148 206 
European Free Trade 
Association nnn 44 NA NA NA NA NA NA NA 
Australia and New Zealand ........ TN M NR Sé ZS - 
Developing 112 127 186 129 140 188 186 
Latin America® 2 96 102 99 101 97 98 98 
ASI e 127 149 168 152 170 165 167 
ventre planned economy countries 
(Europe) ee EE 114 122 181 184 184 129 128 
·ÜÜiꝛ . ĩᷣͤ .. 112 121 127 126 129 126 127 
Total extractive industry: 
Market economy countries ..._..__--_____-_- 105 112 115 118 117 114 117 
Developed? |. . |. . ___ ..........--.-- 109 119 120 120 122 117 119 
United States and Canada 101 104 103 104 105 102 102 
Europe | | Levan een nnn ee 97 100 99 99 100 92 106 
European Economic 
Communities 106 114 116 97 97 89 108 
European Free Trade 
Association’ `. . ..........- 104 111 115 108 96 89 98 
Australia and New Zealand `. 181 188 140 182 185 148 148 
Developing 115 126 187 128 136 189 144 
Latin America® sse 99 105 107 107 104 108 110 
ASH eege 122 140 152 148 157 158 154 
Centrally planned economy countries 
(Europeĩ/ꝛ LLL cL LLL LLL 222 ll lc sa 118 120 125 128 126 128 128 
%õ⁵;ê y 6 8 107 114 118 117 120 117 119 
PROCESSING INDUSTRIES 
Base metals: 
Market economy countries ._.._.._.-________ 105 118 119 122 128 116 117 
Developpe dd 104 117 118 121 121 118 115 
United States and Canada .......... 105 117 116 121 128 110 109 
Europe 2 Lieux aan- 102 112 116 119 118 110 118 
European Economic 
Communities 99 109 112 116 118 106 118 
European Free Trade 
ociation € n 105 110 118 117 118 102 115 
Australia and New Zealand ........ 101 107 108 110 94 109 119 


See footnotes at end of table. 
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Table 58.—United Nations indexes of world’? mineral industry production—Continued 


(1970— 100) 
1974 by quarters 
Industry sector and geographic area 1972 1973 1974 lst 2nd 8d 4th 
PROCESSING INDUSTRIES—Continued 
Base metals—Continued: 
Market economy countries—Continued: 
Developing 119 127 140 NA NA NA NA 
Latin America® .... LL. cl c.. 125 135 150 141 156 156 150 
Asi C. lo o i EE 127 129 134 129 129 127 121 
Centrally planned economy countries 
(Europe) 2220: loc ee E 112 120 127 129 127 126 125 
World deed 107 119 122 124 124 119 119 
Nonmetallic minera! products : 
Market economy countries 117 126 185 185 188 181 136 
Developed? ...... 2 ccc 2-2 -.. 22 111 121 119 116 124 119 116 
United States and Canada .......... 112 123 119 115 125 124 118 
Europe _-------------------------- 111 119 119 114 125 117 119 
European Economic 
Communities .. ......... 110 116 116 111 122 112 114 
European Free Trade 
Association! 110 118 119 118 128 114 116 
Australia and New Zealand 111 119 118 112 124 128 114 
Developing 118 130 141 130 142 147 144 
Latin America® 22222 112 123 119 115 125 124 118 
Asin T S o Loc . 128 127 180 124 125 128 117 
Centrally planned economy countries 
(Europe 2: eee 117 126 185 185 188 181 136 
JJ! ae mx 8 114 124 121 124 181 126 126 
Chemicals, petroleum, and coal products: 
Market economy countries 120 184 147 146 148 146 146 
Developeldq]qdgʒme«««õ -- L2. --.- 115 127 130 131 134 129 126 
United States and Canada .......... 116 126 128 127 182 181 124 
Europe > oc so eebe 118 126 182 185 188 126 129 
European Economic 
Communities 112 125 180 184 136 128 125 
European Free Trade 
Association ê Lc c. 112 120 125 129 130 118 128 
Australia and New Zealand 114 121 184 122 187 140 184 
Developing 117 127 186 124 180 135 158 
Latin America® 2222222 127 132 131 124 NA NA NA 
Asia? EE 128 125 144 126 121 122 187 
Centrally planned economy countries 
(Europe)* ee ee 120 134 147 146 148 146 146 
World EE 116 129 184 184 187 188 188 
OVERALL INDUSTRIAL PRODUCTION 
Market economy countries 109 120 122 121 124 120 122 
Developed? `. 109 119 120 120 122 117 119 
United States and Canada .............- 109 119 119 119 121 120 116 
Europe FF 108 118 119 120 122 110 128 
European Economic Communities ? 106 114 116 117 118 108 120 
European Free Trade Association * __ 107 114 117 118 121 108 128 
Australia and New Zealand ` 110 118 122 117 123 127 121 
Developing^ ` |. .............-..--- Mego tattle, 115 126 187 128 136 139 144 
Latin America® ___.._________--_--_--__ 116 126 187 NA NA NA NA 
J7ôͤ³[%4n%tr0e ce a et TL eth 112 129 131 131 182 181 182 
Centrally planned economy countries (Europe)“ . 118 129 140 140 148 138 189 
F d EE 112 122 127 126 129 126 127 


NA Not available. 

1 Excludes Albania, the People’s Republic of China, Mongolia, North Korea, and North Vietnam. 

3 Canada, the United States, all countries of Europe except those listed in footnotes 1 and 8, the 
Republic of South Africa, Israel, Japan, Australia and New Zealand. 

3 Belgium, Denmark, France, West Germany, Ireland, Italy, Luxembourg, the Netherlands, and 
the United Kingdom. 

* Austria, Norway, Portugal, Sweden, and Switzerland. 

5 Countries not indicated in footnotes 1, 2, and 8. 

€ Corresponds to the United Nations classifications "Caribbean, Central and South America." 

7 Corresponds to the United Nations classifications Asia, excluding Israel and Japan." 

ê Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Romania, and the U.S.S.R. 

® Reported as zero in source, but both Australia and New Zealand produce natural gas; insuffi- 
cient data available to calculate index number. 


Source: United Nations. Monthly Bulletin of Statistics. August 1975, pp. xii-xxv. 
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Table 59.—Comparisons of world and U.S. production and U.S. imports of principal 
minerals and mineral fuels in 1974 


Total Total 
World 1974 U.S. 1973 U.S. 
production U.S. U.S. production production 
(thousand production imports and and 
Mineral short tons (percent (percent imports im ports 
unless of world of world (percent (percent 
otherwise production) produc- of world of world 
stated) P tion) produc- produc- 
tion) tion) 
METALLIC ORES AND CONCENTRATES 
Bauxite .... thousand long tons 76.989 2.5 18.6 21.1 21.8 
Chromite „_-----------------==---- 1,981 ne 18.9 18.9 12.6 
Copper (content of ore and 
concentrate) ...........---..--- 8.105 19.7 8.8 23.2 23.8 
Iron ore thousand long tons 879,414 9.6 5.5 15.1 15.7 
Lead (content of ore and 
ceoncent rat/ «4444 8,845 17.8 1.6 18.9 18.0 
Mercury-thousand 76-pound flasks . 262 8 19.9 20.7 18.0 
Molybdenum (content of ore and 
concentrate) thousand pounds .. 188,274 59.5 (3) 59.6 63.2 
Nickel (content of ore an 
concentrate «4 826 2.0 26.7 28.7 27.6 
Platinum- group (Pt, Pd, etc.) 
thousand troy ounces .. 5,760 (3) 56.8 56.5 48.2 
Silver ` 2-2. --.--- do 295,562 11.4 45.1 56.6 64.5 
Titanium concentrates: 
Ilmenite? .. ...........-...- 8,148 23.6 2.6 26.8 28.4 
AI 8? 869 1.7 68.8 65.5 58.2 
Tungsten concentrate (60% 
tungsten dioxide) 
thousand pounds .. 82,357 9.0 18.5 22.4 21.9 
Zine (content of ore and 
concentrate) ` «4 0,884 1.8 2.1 9.9 10.1 
METALS, SMELTER BASIS 
Aluminum 14,517 88.8 4.8 88.1 88.4 
Copper, 8.148 19.8 8.8 23.1 24.6 
ron. b.. 666,534 16.9 (1) 16.9 18.4 
Leid c 2 ALAS 8,821 17.9 8.2 21.1 22.9 
Magnesium ... ..... nn W W W 47.2 
Steel ingots and castings ......... 119,849 18.7 2.1 20.8 21.7 
Tin __. . thousand long tons 226 2.7 17.6 20.2 22.2 
Uranium oxide? short tons 24.176 47.7 7.6 55.8 18.5 
! . ame dit 5,968 9.8 9.1 18.4 20. 
NONMETALS 
Asbestoooo „ 4.586 2.5 16.9 19.4 20.9 
Gemen 8 776,210 10.7 7 11.4 12.2 
Diamond .. ... thousend carats .. 44,085 ES 62.1 62.1 54.9 
Feldspar ER 8,174 26.9 (1) 28.9 26.5 
Fluorspar (marketable) - 3 K 5,082 4.0 26.8 30.2 29.0 
E TT, 66,109 18.2 11.2 29.4 $1.8 
Mica (including scrap) 
thousand pounds 820,946 52.6 1.4 54.0 67.8 
Nitrogen, agricultural® ........ . 45,037 22.4 2.6 26.0 24.6 
Phosphate rock EE 121,601 87.8 (7) 37.7 88.8 
Potash (K2O equivalent) — BEE 26,068 9.8 16.6 26.4 25.5 
Salt . 111 172, 228 27.0 1.9 28.9 28.8 
Sulfur, all forms 
thousand long tons . 50,861 22.5 4.2 426.7 626.1 
MINERAL ENERGY RESOURCES 
Crude petroleum 
thousand barrels .. 20.516.240 15.6 6.2 21.8 22.8 
Natural gas .. million cubic feet 47,187,672 45.8 2.0 47.9 51.8 
Bituminous coal and lignite ...... 8,248,556 18.6 (3) 18.7 18.4 
Anthraciieee cc. 206,258 8.2 ge 3.2 8.6 


P Preliminary. W Withheld to avoid disclosing individual] company confidential data. 
lLess than !5 unit. 

3 World total exclusive of the U.S.S.R. 

3 Year ended June 80, 1974. 

* Does not provide for sulfur content of imported compounds. 
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Table 60.—Value of world export trade in major mineral commodity groups ' 
(Million U.S. dollars) 
Commodity group 1969 * 1970 7 1971* 1972 © 1978 

Metals: 
All ores, concentrates, scrap .......... 6,360 8,110 1,120 1,130 11,220 
Iron and steel 13,710 17,070 17,160 20,080 28,610 
Nonferrous metals 4«««ö 11.180 12,200 10.410 11.700 16.940 
Subtotal ... 2 c cc cL LLL lL Lll 81,250 87,880 85,290 89,510 56,670 
Nonmetals (crude on“) ._-- 2,210 2,380 2,820 8,190 4,160 
Mineral fue ss 24,480 28,290 86,620 44,060 68,100 
Total ic nocent aer oe 58,000 68,050 14,630 86,760 123,930 
All commodities |... LL ccc c.c... 271,910 811,990 848,980 415,830 572.650 

r Revised. 


1 Data presented are for selected major commodity groups of the Standard International Trade 
Classification—Revised (SITC—R), and as such exclude some mineral commodities classified in 
that data array together with other (nonmineral) commodities, SITC—R categories included are 
as follows: Ores, concentrates, and scrap—SITC Division 28; iron and steel—SITC Division 67; 
nonferrous metals—SITC Division 68; nonmetals (crude only) —SITC Division 27; mineral fuels— 
SITC Division 3. Major items not included are the metals, metalloids, and metal oxides of SITC 
Group 513; mineral tar and crude chemicals from coal, petrcleum, and natural gas of SITC Divi- 
sion 52; manufactured fertilizers of SITC Division 56; and nonmetallic mineral manufactures of 
SITC Groups 661, 662, 663, and 667. 


Source: United Nations. Monthly Bulletin of Statistics. V. 29, No. 7, July 1975, pp. xxiv-xli. 


Table 61.—Mineral commodity export price indexes 


(1968 —100) 

Metal All crude 

Year and quarter ores Fuels minerals 
10078 EE EEN 184 143 141 
bro SEH 161 188 181 

1974 : 

First unde. ech 218 587 462 
Second quarter |... 2 LLL LL LL LL LLL LL LLL X 231 548 416 
Third quarter e = 212 561 488 
Fourth quarter .. 2 22 cc cL clc cL c LLL LLL LLL LL 2l ll lll l2 207 565 486 
Annual average |... ek «44ͤ4õö „ 216 558 477 


Source: United Nations. Monthly Bulletin of Statistics. New York, September 1975, p. xv. 


Table 62.—Analysis of export price indexes 


(1968 — 100) 
Developed areas Developing areas 

Year and quarter Total Nonferrous Total Nonferrous 

minerals base metals minerals base metals 
1912 oo bee ee ĩð2j, ee ee DI eee EE 154 150 185 161 
1978 GE 191 207 178 252 

1974: 

First quarter ___------------------------------ 227 278 586 860 
Second quarter __._..--..-..-----------_-___- 310 808 540 407 
Third quarter ... 2. Lc c ccc c LL LLL LLL. 337 244 538 285 
Fourth quarter __---------------------------- 869 221 529 288 
Annual average 828 261 586 819 


Source: United Nations. Monthly Bulletin of Statistics. New York, September 1975, p. xv. 
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Mining and Quarrying Trendsin the 
Metal and Nonmetal Industries 


By John L. Morning 


Although the value of metal and non- 
metal mineral output from the Nation's 
mines increased by 21% during 1974, 
inflation pushed up mining costs and de- 
tracted from the apparent improved in- 
dustry performance. As the year progressed, 
the industry was generally faced with de- 
clining profit margins resulting from in- 
creasing costs, declining revenues, and slack- 
ening demand. At yearend, the industry 
was increasing its reliance on new mining 
methods and improved technology to 
strengthen efficiency and production and 
to retain its profit margins. 

Of the several significant technologic 
trends emerging in the mining industry 
during the year, one of the most notable 
was the constantly expanding application 
of computers in mining- and mineral-related 
operations from exploration through metal- 
lurgical process control. Computer pro- 
grams were used to integrate data from 
geologic and mineral maps, accounting 
records, and price quotations to determine 
the economic value of various blocks of an 
ore body. Other uses for computers included 
reserve calculations, development drilling 
correlation, short- and long-range engineer- 
ing planning, equipment use and mainten- 
ance scheduling, and spare parts control. 
In combination with digitizers and cathode- 
ray tubes (CRT), computers were increas- 
ingly used as drafting tools to help assess 
the impact of various alternatives in mine 
and pit design. In addition to the growing 
list of engineering applications, the use of 
computers continued to grow in the more 
familiar administrative areas such as ac- 
counting and payroll. 


able commercially. 


The use of remote sensing techniques 
drew increasing attention during the year 
in efforts to reduce exploration time and 
reach less accessible but promising areas 
of mineralization. Remote sensing is a 
multistage process in which sensors like the 
Earth Resources Technology Satellite (ER- 
TS) and Side Looking Airborne Radar 
(SLAR) may be followed by medium- and 
large-scale aerial photography, infrared 
imagery, and airborne geophysical surveys 
in potentially mineral-rich areas. Data 
collected by the various processes are an- 
alyzed to determine if lithographic and 
structural features are indicative of possible 
mineralization. 

The growing availability and use of 
automated large-diameter rotary drills con- 
tinued as one of the most significant ad- 
vances in drilling technology. These auto- 
mated drills sense and respond to changing 
drill parameters, minimizing human errors 
and augmenting operator skill. Ultimately, 
per foot drilling costs are reduced, main- 
tenance is minimized, and machine avail- 
ability is increased. 

In general, trends toward still larger and 
more automated equipment continued to 
dominate load and haul operations. The 
largest off-highway hauler manufactured, 
a 350-ton-capacity giant, was introduced 
during the year. Locomotives continued to 
increase in sophistication; some units were 
introduced with remote control. An elec- 
tronic system for piloting driverless trucks 
was demonstrated and reported to be avail- 
The trend towards 


1 Supervisory physical scientist, Division of Fer- 
rous Metals. 
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"bigger is better" was apparently slowing, 
however, in stripping equipment, and the 
100-cubic-yard machine was gaining favor 
over larger equipment owing to the recur- 
rence of problems with the oversize machin- 
ery. 

In response to growing safety concerns, 
the largest manufacturer of nitroglycerin- 
based dynamite announced that it would 
remove these dynamites from its product 
lines by late 1976. A series of water gels 
employing less sensitive monomethylamine 
nitrate (MMAN) would be used as a sub- 
stitute. 

The shortage of fuels combined with 
sharply increased prices forced many com- 
panies to reexamine their energy needs 
and implement conservation and employee 
awareness programs in efforts to increase 
efficiency of energy use. The rising fuel 
and power prices were largely responsible 
for the introduction of numerous new 
energy-efficient products. 

The Market Research Department of 
the Engineering and Mining Journal con- 
tinued to make surveys on equipment in the 
minerals industry. Studies were published 
on both the coal and the metal and non- 
metallic mining industries. One survey was 
the basis of three reports? These studies 
presented information on quantity, size, and 
make of equipment and on replacement 
practices, future purchasing plans, and 
utilization. 

Materials Handled.—Producers of metal 
and nonmetal minerals (excluding fuels) 
handled nearly 4.6 billion tons of ore and 
waste in 1974, down 2% from that of 
1973 but 12% higher than in 1970 and 
42% higher than in 1965. During the past 
10 years, total material handled has grown 
at an annual rate of 3.6%. 

Crude ore output in 1974 totaled 2,930 
million tons, down 1% from that of 1973. 
This compares with 2,680 million tons pro- 
duced in 1970, and 2,400 million tons 
produced in 1965. Crude ore output has 
grown at a rate of 206 annually during the 
last decade. 

Quantities of waste mined to permit 
ore recovery totaled 1,650 million tons in 
1974, down 3.5% from that of 1973. In 
1965, waste material handled totaled 810 
million tons, and in 1970, 1,410 million 
tons. 

Copper and iron ore accounted for 85% 
of crude metal ore production, whereas 


phosphate rock, stone, and sand and gravel 
accounted for 94% of the nonmetal mine 
crude ore output. 

Fourteen States each reported handling 
more than 100 million tons of total ma- 
terial, the same as in 1973. Arizona was the 
leader, followed by Florida and Minnesota. 
Nine States each reported over 100 million 
tons of crude ore production. Florida was 
the leader, followed by Minnesota and 
Arizona. 

Eleven States indicated an increase in 
crude ore production, 17 States registered 
increased waste material handled, and 11 
States indicated an increase in total ma- 
terial handled, compared with 1973 totals. 

Magnitude of the Mining Industry.— 
Crude ore output in 1974 was reported 
from 14,990 mines and quarries, a 4% in- 
crease over the number reporting in 1973. 
In addition to these mines, 106 wells, 
ponds, or pumping operations produced 
sulfur, salt, lithium, boron, and magnesium. 
Crude ore production from individual 
mines ranged from about 1 to nearly 43 
million tons, and total material handled 
ranged from about 1 to over 140 million 
tons. 

Twenty-five mines reported over 10 mil- 
lion tons of crude ore production, four 
more than in 1973. Sand and gravel and 
phosphate rock mines accounted for the 
increase; sand and gravel mines increased 
from none to three, and phosphate rock 
mines rose from four to six. One copper 
mine dropped from the listing. In contrast, 
in 1966, 14 mines each had outputs of 
10 million tons of crude ore. In terms of 
total material handled, 64 mines moved 
over 10 million tons of material each. 

In terms of crude ore output, the 25 
leading metal mines produced over 413 
million tons of crude ore, a 7.8% decrease 
compared with that of 1973, and accounted 
for 66% of the total crude ore from metal 
mines. In terms of total material handled, 
the 25 leading metal mines moved 1,248 
million tons of crude ore and waste, nearly 
9% less than in 1973. 

The 25 leading nonmetal mines, in 
terms of crude ore output, produced 199 
million tons of crude ore, 676 more than 


WEEN and Mining Journal. Power Shov- 
ls. 1974, 25 pp. 


e 


Engineering and Mining Journal. Draglines. 
1974, 25 pp 
Engineering and Mining Journal. Backhoes. 


1974, 21 pp. 
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in 1973, and accounted for nearly 9% of 
nonmetal crude ore production. The 25 
leading nonmetal mines, in terms of total 
material handled, moved 419 million tons 
of material, 596 more than in 1973. 

The Minntac mine of United States 
Steel Corp. continued to be the leader in 
crude metal ore production, followed by 
the Utah Copper mine of Kennecott Cop- 
per Corp. and the Erie Commercial mine 
of Pickands Mather & Co. In the top 25 
listing, 6 mines reported an increase in 
crude ore production over that of 1973. 
The Lakehurst mine of American Smelting 
and Refining Co., producing ilmenite (ti- 
tanium), approached operating capacity as 
output increased dramaticall, and the 
mine made the top 25 listing for the first 
time. 

The Suwannee phosphate rock mine of 
Occidental Petroleum Corp. returned to 
the top of the listing of 25 large nonmetallic 
mines in output of crude ore, a place that 
it held in 1972. The Calcite mine of United 
States Steel Corp. dropped to second place, 
followed by the Kingsford phosphate rock 
mine of International Minerals & Chem- 
ical Corp. In terms of total material 
handled for nonmetal mines, the leader 
was the Kingsford, followed by the Noralyn 
phosphate rock mine of International Min- 
erals & Chemical Corp. and the Suwanne 
mine. 

Large metal mines were located in 11 
States with Arizona accounting for 8 mines, 
while large nonmetal mines were in 8 
States with Florida accounting for 14. 

Value of Principal Mineral Products.— 
When possible, the measurement of value 
used in table 4 is for crude ore treated or, 
in the case of some nonmetals, crude ore 
shipped. For some commodities the value 
is of beneficiated products. Values of some 
metals are assigned according to average 
selling price of refined metal. 

Paralleling price increases resulting from 
inflation, the average value for all com- 
modities increased 30% compared with 
that of 1973, rising from $2.94 per ton 
to $3.82 per ton. The average value for 
metals rose from $6.56 per ton in 1973 to 
$8.74 per ton in 1974, a 33% increase, 
while the average value for nonmetals in- 
creased from $1.96 per ton in 1973 to 
$2.48 per ton in 1974, a 27% increase. 
For comparison, the average value in 1966 
for all commodities was $2.42 per ton; 
for metals, $5.14 per ton; and for non- 


metals, $1.76 per ton. 

The value of byproducts contributed to 
the overall value of a majority of the 
mineral commodities listed in table 4. By- 
products were a significant part of total 
value of metals such as bauxite, 22%; 
lead, 36%; silver, 14%; and zinc, 16%; 
and for nonmetals such as feldspar, 9%; 
and fluorspar, 18%. Except for salt and 
stone, value of byproducts at underground 
mines was substantially higher than at 
surface mines. Byproducts contributed 9% 
of the total value for metal ores and 
except for feldspar and fluorspar were 
insignificant for nonmetal minerals. Ex- 
cluding the large-volume commodities of 
sand and gravel and stone, byproducts 
contributed 7% to the combined value of 
metal and nonmetal ores. 

Comparison of Production From Surface 
and Underground Mines.—Surface mines 
contributed 94.5% of crude ore and 96% 
of total material handled in 1974. Both 
percentages were relatively unchanged from 
that of 1973, although there were minor 
shifts in percentages among the various 
commodities. 

During the past 15 years, as indicated 
in table 1, total material handled during 
underground mining for metals decreased 
slightly, while that for nonmetal under- 
ground mining increased 50%. On balance, 
however, the percentage of all minerals 
mined by underground methods during 
this period of time has remained relatively 
constant. 

Crude ore production at surface metal 
mines was nearly 7 times higher than that 
at underground metal mines, while total 
material handled was nearly 19 times 
higher at surface mines than at under- 
ground mines. Of the 2.7 billion tons of 
total material handled at nonmetal mines, 
nearly 97% was from surface operations. 

Two metal commodities, lead and zinc, 
and three nonmetal commodities, potassium 
salts, sodium carbonate, and wollastonite, 
were mined entirely by underground meth- 
ods. Crude ore production of 8 metals and 
19 nonmetals came entirely from surface 
mines. 

Underground mining accounted for a 
substantial percentage of crude ore output 
in four States: New Mexico (32%), 
Wyoming (32%), Colorado (31%), and 
Missouri (28%). No underground activity 
was reported in 16 States. 


Ratio of Ore Treated to Marketable Prod- 
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uct.—The ratio of ore treated to marketable 
product, that is, the amount of ore proc- 
essed to produce one unit of marketable 
product, varies with the type of mineral 
commodity. The ratio ultimately depends 
on the grade of ore treated and type of 
valuable mineral content. For many of the 
nonmetal commodities, the ratio is essenti- 
ally 1 to 1. Ratios are significantly lower 
for underground mines than for surface 
mines for a specific commodity because of 
higher mining costs. The historical trend 
for most mineral commodities that are 
concentrated has been an increase in ratio 
as ores with smaller valuable mineral con- 
tents are mined and processed. 

Exploration and Development.—Explor- 
ation and development work in 1974 in- 
creased 2%, compared with that of 1973, 
reversing the downward trend that had 
persisted since 1969. All of the increase 
came from increased development work at 
both metal and nonmetal mines. In con- 
trast, exploration work was down slightly. 
Exploration work for nonmetals increased 
34%, but failed to offset a 2% decrease 
in activity for metals. 

Metal mines accounted for 69% of all 
development work and 96% of exploration 
activities. Development work at metal mines 
increased significantly primarily because of 
underground work at lead, zinc, and 
uranium mines, while increased develop- 
ment at nonmetal mines was the result of 
work conducted for sodium carbonate. 

Exploration drilling footage decreased, 
except for diamond drilling footage which 
rose 1596. Exploration trenching footage 
more than doubled, compared with that of 
1973; footage for metals increased 73%, 
and nonmetal footage. increased nearly 6- 
fold. 

As in 1973, four States reported over 1 
million feet of exploration and develop- 
ment work. Wyoming led with 30% of 
total footage reported, followed by South 
Dakota (20%), New Mexico (19%), and 
Texas (11%). Exploration activity in- 
creased significantly in Utah and Tennessee 
for copper, in Idaho and Missouri for lead 
and zinc, in Minnesota for iron ore, and 
in Florida for phosphate rock. Rotary 
drilling accounted for 63% of all explora- 
tion footage, decreasing from 64% in 1973. 
Drifting and crosscutting accounted for 
8296 of the development work. 

Stripping activity, primarily for copper 
in Arizona, accounted for 93% of total 


material produced in mine development 
in 1974. Other commodities that contri- 
buted significant material produced in 
development activities were iron ore in 
Minnesota and uranium in Wyoming. 
Michigan accounted for the largest quantity 
of total material produced in shaít and 
winze sinking, Arizona the largest quantity 
in raising, and Wyoming the largest quan- 
tity in drifting, crosscutting, or tunneling. 

Explosives.—Apparent consumption of in- 
dustrial explosives and blasting agents in 
the United States in 1974 was 2,762 mil- 
lion pounds, establishing a record high for 
the sixth. consecutive year. However, con- 
sumption in the minerals industry decreased 
nearly 596, compared with that of 1973. 
Overall, coal mining consumed 43%, 
quarrying 20%, and metal mining 17% 
of all industrial explosives and blasting 
agents. 

Coal mining continued as the leading 
minerals industry consumer of permissible 
explosives (9696 of the total), cylindrically 
packed blasting agents (87%), and other 
processed blasting agents and unprocessed 
ammonium nitrate (58%). The leading 
consumer of other high explosives was 
quarrying (6596) while metal mining was 
the chief user of water gels and slurries 
(6276 of the total). Of the 2.2 million 
pounds of explosives consumed in the 
minerals industry, coal mining continued 
to be the leading user with 5496 of the 
total, followed by quarrying and nonmetal 
mining (25%), and metal mining (21%). 
Although coal mining consumption in- 
creased about 1%, reduced usage in metal 
and nonmetal mining caused the lower 
usage in the minerals industry. 

Kentucky, Pennsylvania, and Alabama 
continued to be the leading States in ex- 
plosive consumption for coal mining, ac- 
counting for 47% of the total. Arizona and 
Minnesota were leading States for metal 
mining, accounting for 55% of the explo- 
sives used in metal mining. For nonmetal 
mining and quarrying, Pennsylvania, Iili- 
nois, and Ohio were leading States, ac- 
counting for 2396 of explosives used in 
this category. 

Beginning in 1972, the Institute of 
Makers of Explosives (IME) adopted new 
product classifications for industrial explo- 
sives and blasting agents. As a result, de- 
tailed data are not directly comparable with 
those of previous years. 

More detailed explosives information is 
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published in the Annual Explosives issue, and Materials Supply/Demand Analysis, 
Mineral Industry Surveys, prepared by the Bureau of Mines. 
Division of Nonmetallic Minerals, Minerals 


Table 1.—Material handled at surface and underground mines in the United States 


by type 
(Million short tons) 
Surface Underground All mines ! 
Type and year Crude Waste Total: Crude Waste Total?! Crude Waste Total 
ore ore ore 
Metals: 
1960 .......- 836 608 844 86 8 421 516 938 
1961 .......- $40 415 755 83 7 91 4238 422 846 
1902 .......- 846 484 180 76 1 422 441 863 
1968 .......- 854 468 817 16 7 83 480 470 900 
1964 ........ 376 455 880 88 d 90 458 462 920 
1965 ..... 890 505 895 87 6 94 477 611 989 
1966 .......- 412 634 1.050 88 7 95 500 641 1,140 
1907 .......- 868 619 9 74 q 81 427 626 1,050 
Ee 402 711 1,120 79 18 92 481 730 1,210 
1969 ........ 455 941 1,400 85 18 98 640 064 ,490 
1970 .......- 499 968 1,470 87 7 94 586 975 1,500 
1971 ........ 480 1,020 à 80 6 86 560 1,020 1,580 
1972 .......- 491 1,080 1,5170 86 5 91 676 1,080 1, 
3 574 1.280 1.860 82 9 91 655 1.290 1,960 
1974 .......- 647 1,210 1,760 80 11 91 627 1,220 S 
Nonmetals : 
19830 1.550 238 1,790 51 1 58 1,610 236 1,850 
1901 ........ d 188 1,780 65 1 66 1,660 190 1,850 
1902 ... ..... 1,590 224 1,810 62 1 68 1,650 225 1,880 
1968 .......- 1,640 261 1,900 67 2 69 1,710 268 1,970 
an dc 1,740 277 2,010 69 2 71 1,800 279 2,080 
1965 .... à 206 2,140 78 8 81 1,980 299 2,220 
3 1.930 868 2,300 11 2 79 2.010 870 2,880 
1967 ........ 1,910 899 2,810 78 8 81 1,990 402 2,890 
cs 1,870 418 2,280 18 8 81 1,950 416 2,360 
1969 ........ 2,000 816 2,880 80 2 82 2,080 877 e 
1970 2,010 431 2,440 80 4 84 ,090 485 2,530 
1971 ........ 1,980 442 2,420 18 5 78 2.050 447 f 
1972 .......- 2,020 415 2,480 17 5 82 ,100 420 2,520 
1978 ........ 2,240 418 : 82 1 88 2,820 419 2,740 
1974 ` 2,220 418 2,040 82 5 87 2,800 423 š 
Total metals anå 
nonmetals : 1 
3 1.890 144 2,080 148 9 152 2,080 153 2,780 
1901 ........ 1,980 608 2,540 148 9 156 2,080 612 2,090 
MENDES MS 1,940 658 2,590 8 146 2,070 666 2,740 
esas à 724 2,720 142 9 152 2,140 134 2,870 
1964 ........ 2,110 731 2,840 152 9 161 2,260 740 
GE 2,240 801 3,040 165 9 175 2,400 810 8,210 
5858 S 1,000 8,840 165 9 174 2,510 1,010 8,520 
1967 `, 2,260 1,020 8,280 152 10 102 2,410 1,0830 8,440 
1968 .. . 2,270 1,180 8,400 187 16 178 2,430 1,150 8,680 
1989222 2,460 1,920 8,770 165 15 180 2,020 1,880 950 
1970 2.510 400 8,910 167 11 178 2,080 1,410 4,090 
1971 .... 2,460 1,460 8,920 158 11 164 2,610 1,470 4,080 
1972 ll 2,600 1,600 > 163 10 178 2,670 1,510 4,180 
1978 2.810 1.700 4,510 163 11 174 2,970 1,710 68 
1914 ` 2,160 1,680 4,890 162 16 178 e , 4,510 


1 Data may not add to totals shown because of independent rounding. 
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Table 2.—Material handled at surface and underground mines in 1974, by commodity * 


(Thousand short tons) 


Surface Underground All mines ? 
Commodity Crude Waste Total ? Crude Waste Total? Crude Waste Total 
ore ore ore 
METALS 
Bauxite 33,140 9,720 312,900 W m wW 3.140 9.720 12.900 
Copper .......-- 261,000 764,000 1,020,000 31,900 1,260 33,200 293,000 765,000 1,060,000 
old : 
Lode ....... 2,660 9,050 11,700 1,630 199 1,880 4,290 9,250 18,500 
Place 1.480 221 1.700 SES 5 5 1,480 226 1,710 
Iron ore ......-. 230,000 251,000 481,000 10,000 1,580 11,600 240,000 252,000 492,000 
eadk 1 2 3 10,500 2,640 13,200 10,500 2,640 13,200 
Mercury ...-...- 23 668 586 8 1 9 31 564 595 
Silver . 22 81 28 59 599 239 838 629 268 897 
Titanium, 
ilmenite 32,600 5.240 87,900 NN ES ET 82,600 5,240 87,900 
Tungsten ....-.. 16 19 3 747 130 876 762 149 911 
Uranium 3,870 143,000 147,000 2.450 1.570 4,020 6.320 144,000 151.000 
ine 2222 1 35 6 8.270 2.380 10.600 8.270 2,410 10.700 
Other* ......... 12,200 29,300 41,500 13,700 991 14,700 25,900 30,300 56,100 
Total 
metals 547,000 1,210,000 1,760,000 79,900 11,000 90.800 627,000 1,220,000 1,850,000 
NONMETALS 
Abrasives |... 304 183 487 41 is 41 845 183 528 
Asbestos .......- 31,470 371 31,840 W o w 1,470 81 1,840 
Bar ite 21,960 82.370 34,340 W W W 1.960 2.370 4.340 
Cla ys 58,300 œ 46,300 99,600 988  *14 1,000 54,200 46,300 101,000 
Diatomite ......- 666 6,210 6,870 Se? SE Gë 666 6,210 6,870 
Felds par 1,190 163 1,350 EM E SÉ 1,190 163 1,350 
Fluorspar ......- 14 41 55 598 88 687 612 129 142 
Gyps um 9.910 12,400 22, 300 2,490 26 2.510 12.400 12.400 24.800 
Mica (scrap) 887 745 1.630 Se PER S 887 746 1,630 
Perlite 8677 44 3721 W Së W 677 44 721 
Phosphate rock 154,000 242,000 396.000 297 239 536 155.000 242,000 397.000 
Potassium salts . VE c -- 17.200 461 17,700 17,200 * 461 17,700 
Pumicſ/e 8,980 144 4,070 "M SES - 3,930 141 4,070 
Salt. 222 278 74 353 13.100 663 138,800 13.400 737 14.200 
Sand and gravel . 974,000 — 974,000 ES SE — 974,000 -- 974,000 
Sodium carbonate 
(natural) es SCH Ne 1,520 8,160 10,700 7,520 3,160 10,700 
Stone: 
Crushed and 
broken 1,000,000 ° 82,400 1,080,000 39,000 318 39,300 1,040,000 82,700 1,120,000 
Dimension e 3,070 e 1,620 4,690 45 ms 45 3,120 1,620 4,740 
Other 9,430 23,500 83,000 533 9 541 9.960 23.500 83,500 
Total 
non- 
metals? _ 2,220,000 418.000 2,640,000 82.000 5,050 87,100 2,800,000 423.000 2,720,000 
Grand 
total? __ 2,760,000 1,680,000 4,390,000 162,000 16,000 178,000 2,930,000 1,650,000 4,570,000 
* Estimate. W Withheld to avoid disclosing individual company confidential data, included with 


“Surface.” 


1 Excludes material from wells, ponds, or pumping operations. 
2 Data may not add to totals shown because of independent rounding. 
$ Includes underground; the Bureau of Mines is not at liberty to publish separately. 


* Antimony, 


beryllium, manganiferous ore, 


earth metals, tin, and vanadium. 
5 Abrasive stone, emery, garnet, and tripoli. 
* Aplite, boron minerals, graphite, greensand marl, iron oxide pigments (crude), kyanite, lithium 
minerals, magnesite, mica (sheet), millstones, olivine, talc, soapstone and pyrophyllite, vermiculite, 


and wollastonite. 


molybdenum, nickel, 


platinum-group metals, 


rare- 
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Table 4.—Value of principal mineral products and byproducts of surface and underground 


ores mined in the United States in 1974 
(Value per ton) 


Surface Underground All mines 
Ore Principal By- Principal By- Principal By- 
mineral product Total mineral product Total mineral product Total 
product product Product 
METALS 
Baux ite 138.17 $2.31 1310.48 Ww Lor Ww $8.17 $2.31 $10.48 
SE FCC 7.75 . 67 8.42 312.67 31.22 313.89 8.28 73 9.01 
Lodeee 14.94 .11 15.05 36.40 61 37.01 22.71 29 23.00 
Pl acer 1.33 a 1.33 Et e 8. 1.83 "n 1.33 
Iron ore 5.61 S 5.61 10.25 .10 10.35 5.80 NO 5.80 
Lead ..................- 13.21 10.35 23.56 26.78 15.12 41.90 26.77 16.11 41.88 
Mercury --------------- 8.25 Ha 8.25 39.58 -. 89.88 16.94 -- 16.94 
Silver |... 2.22... - 1.06 8.43 10.49 77.13 12.75 89.88 70.10 11.82 81.92 
Titanium, ilmen ite 72 43 1.15 SE n SÉ 72 42 1.15 
Uranium 34.80 02 34.82 34.16 4.55 38.71 84.53 1.96 36.49 
Zine M ᷣͤ 9.83 3.29 13.12 30.68 6.04 36.72 30.66 6.04 86.70 
Average value? .. 6.58 36 6.94 17.58 3.49 21.07 7. 98 76 8.74 
NoN METALS 
Asbestoss 18.05 03 18.08 W BS W 8.05 08 8.08 
Bar ite 18.90 15 19.05 w _ W 8. 90 15 9.05 
ine Ee 7.44 Sie 1.44 10.13 EN 10.13 7.49 ET 1.49 
Diatomite .... .......-- 76.08 TM 76.08 — -- Goy 76.08 A 76.08 
Feldspar ..........-.--- 9.59 .95 10.54 E io ES 9.59 .95 10.54 
Fluorp a 87.76 p 37.76 22.55 6.57 28.12 23.48 6.28 28.71 
Gypsum mem » 3.94 .08 4.02 5.51 a 5.57 4.25 06 4.82 
Mica (scrap) .........- 9.04 e 9.04 p Se 2 9.04 S 9.04 
Perlite 19.24 hm 19.24 W "o W 9.24 e 9.24 
Phosphate rock 3.22 05 3.27 18.51 M 18.51 8.24 05 3.29 
Potassium salt me: EH 7.49 01 7.60 7.49 .01 7.60 
Pumice `... 2.41 oe 2.41 E SE? 2.41 ae 2.41 
Salt eege 3.37 1.42 4.19 7.11 83 7.44 7.03 35 7.38 
Sand and grave! 1.49 i 1.49 ES Be 2M 1.49 ER 1.49 
Sodium carbonate 
(natural) ........... 2: PE = 16.97 a 16.97 16.97 SS 16.97 
Stone: 
Crushed and broken 2.45 01 2.46 2.44 .01 2.45 2.45 .01 2.46 
Dimension 53.41 E 53.41 90.06 ag 90.06 54.54 SS 64.54 
Average value? __ 2.88 .01 2.84 6.09 .10 6.19 2.41 .01 2.48 
Average value- 
metals and 
nonmetals? . .. 8.17 .08 3.25 11.77 1.77 18.54 8.65 17 3.82 


Average value- 
nonmetals (ex- 
cluding stone, 
and sand and 


metals and non- 

metals (exclud- 

ing stone, and 

sand and 

gravel) 3 _______ 6.11 27 6.38 14.69 2.33 17.02 7.27 55 7.82 


W Withheld to avoid disclosing individual company confidential data: included with Surface.“ 
1 Includes underground; the Bureau of Mines is not at liberty to publish separately. 
3 Includes unpublished data. 
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Table 5.— Crude ore and total material handled at surface and underground mínes 
in 1974, by commodity 


(Percent) 
Crude ore Total material 
Commodity nc NM E EMT 
Surface Underground Surface Underground 
MBTALS 

E 0.2 99.8 8.1 96.9 
GCC ͥͤů·— une ELAPSO DE anaa 1 100.0 1100.0 W 
FU rc So ⅛ꝛ»W²A m! ðͤ ene 100.0 c 100.0 EN 
copper eege 89.1 10.9 96.9 8.1 
Lodë Ee SE 62.0 88.0 86.5 13.5 
o 0 eee eee C DE. 100.0 ie 99.7 A 
Iron Eege 9.5 4.2 97.6 2.4 
J. ee Per ae oe DUMP NE RES 100.0 Se 100.0 
r ³ðWww 73.7 26.3 98.5 1.5 
Molybdenum .--_-_------------------------------- 82.6 67.4 69.1 80.9 
Jö ͥ ³o⅛w¹¹ꝛ y . EP 100.0 um 100.0 iz 
Platinum-group metals 100.0 ze 100.0 ES 

metab WEE 100.0 23 100.0 € 
Bilvér oL EEN 4.9 95.1 6.6 98.4 
ô0öĩö5⁰ið3 ( d e E du A ee E 100.0 "- 100.0 a 
Titanium, ilmenite ____.______-_________________ 100.0 ae 100.0 am 
BEEN 2.0 98.0 3.8 96.2 

Uranium EE 61.2 88.8 97.3 2.7 
Vanadium `. ee SE 100.0 Ee 100.0 22 
J7/%%ö§%— Z...... ĩ ß 8 - 100.0 A 99.7 
Total metaaasſdk ee 87.8 12.7 95.1 4.9 

NONMETALS 
Abrasive stone NN E 100.0 TON 100.0 oe 
dree 100.0 «x 100.0 e 
DD ³¹ - 1100.0 W 1100.0 W 
J! ͥͥͥͥͥͥTFT—TTſ0Td—TP—T—0T—TꝗB—ͤ——ͥ F... eee 1100.0 W 1100.0 Ww 
Boron minerals 100.0 Et 100.0 TN 
EE 98.2 1.8 98.2 1.8 
Diatomite eene 100.0 m 100.0 m 
py GE 100.0 E 100.0 ENS 
Feldspar eege 100.0 xm 100.0 ES 
Fluorspar ee EE 2.8 97.7 1.4 92.6 
E = 100.0 e 100.0 2 
pte -MMM 100.0 EN 100.0 EN 
Greensand mar] ..................-.-. LL. c ee 100.0 i 100.0 "m 
—CÄöÜ ] ꝛ jm ð enc mE EE 79.9 20.1 89.9 10.1 
Iron oxide pigments (crude) .................. 47.7 52.8 65.2 84.8 
Cl EEN 100.0 ao 100.0 Se 
Lithium minerals `... e 100.0 SE 100.0 2 
esite EE 100.0 NN 100.0 SS 
Mica (scrap) `. ee E E 100.0 PON 100.0 m 
Mica (sheeeeee·e))))))))ꝰ)‚,˖. 100.0 Soe 100.0 em 
Anne ENIM 100.0 M 100.0 o 
»Ü c ³˙¹·imà nasi ͤ mm. ce LL 100.0 -- 100.0 ES 
Perlite 22 ee ĩð 3100.0 W 1100.0 W 
Phosphate rokkcXaaa «„ 99.8 2 99.9 el 
Potassium salts `. ee ES 100.0 8 100.0 
Pumice Gol. ²˙¹¹m¹Aͥͥ ·—ͥ¹ uA ͤ 100.0 " 100.0 " 
J QURE 2.1 97. 2.5 97.5 
Sand and gravel ___....__________-_____-_-___- 5 100.0 Ss 100.0 FS 
Sodium carbonate (natural = oa 100. ze 100.0 
ne: 

Crushed and broken 96.8 8.7 96.8 8.7 
Dimension _._-------------------------- 96.9 8.1 96.9 8.1 
Tale, soapstone, pyrophyllite 59.8 40.2 87.8 12.7 
DEE 55.2 44.8 66.9 33. 

Vermicullttnn«k Ik 100.0 M 100.0 - 
Wollastonite `. v 100.0 Se 100.0 
Total nonmetals ^^^ 7-77 96.4 8.6 96.7 8.8 
Grand total `. _-.-----------=-------------- 94.5 5.5 96.0 4.0 


W Withheld to avoid disclosing individual] company confidential data; included with “Surface.” 


2 Includes underground; the Bureau of Mines is not at liberty to publish separately. 
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Table 6.—Crude ore and total material handled at surface and underground mines 
in 1974, by State 


(Percent) 
Crude ore Total material 

State —————— — — —t— — 
Surface Underground Surface Underground 
JJ ³ĩð—A ͤ.m ee 1100 W 1100 W 
Cf. ]³Ä•ͤ. ³o˙ A De eddie o 100 Ge 100 ER 
Wa TEE 90 10 97 8 
Arkansas Eeer 98 2 98 2 

Glen v ĩ see eee 99 1 100 d 
EE as 69 $1 69 $1 
Connecticut. <2... <2 ee 8 100 oe 100 Së 
Ware EE 100 "e 100 PEE 
el TN 100 Ls 100 MER 
J PME PUDOREM 98 2 98 2 
RG WHE EE 100 SN 100 zo 
EE 91 96 4 
IUinoli- seggt Ch 8 97 8 
III NENNEN BS 98 2 98 2 
IOÓWN- ebe 96 4 96 4 
EE 90 10 90 10 
Fenn ᷣ 88 17 88 17 
11111 ³ ˙¹ ³⁰ w 88 17 88 17 
ELTERE Ert 1100 W 1100 Ww 
l AEE ““.... 8 2100 Ww 1100 Ww 
Massachusetts... 2 2 LLL c.l Lll LLL -= 100 a 100 2r 
Hell 88 92 8 94 6 
Minnesota ᷑ĩ?ĩ7?7“dõ r éise 100 a 100 8 
e 272777 ͤ 0A ĩͤ V nc eB oO Stats 100 Sa 100 Sie? 
issouri EEN 72 28 70 30 
Montana 22222222222222222222222222-- 97 3 99 1 
Nebraska |... .. „„ „„ũ⸗ 94 6 94 6 
rr i sch a a ee ee 99 1 100 us 
New Hampshire 100 EM 100 z 
New Jersey k 100 = 100 E 
New Mexico 68 82 89 11 
New.) OFM . oak 93 7 93 1 
North Carolina 100 is 100 E 
North Dakota |... Llc «„ 100 S 100 Ex 
bleiben 96 4 95 5 
Oklahoma steigeren 1100 1100 W 
Oregoonnnnnnnn a «««ꝛ «„ 100 Zá 100 "n 
Pennsylvania ...... LLL c LLL LS esc esses 2-. P 94 6 93 1 
Lr ͤ ͤn BS 100 TN 100 "E 
South Carolina 100 Ja 100 is 
South Dakoakasasasss «„ 1100 W 2100 wW 
Tennesse 89 11 90 10 
air d EES En 100 "e 100 pe 

Utah- ESA rri cc oc ek oar MEE 99 1 99 

Vermont E 96 4 96 4 
er A TEE 96 4 95 5 
Washington 99 1 99 1 
West Virginia 86 14 86 14 
Wisconsin `... 99 99 1 
Wyoming 88 82 92 8 
TOU NEEN 95 5 96 4 


W Withheld to avoid disclosing individual company confidential data: included with "Surface." 
à Includes underground; the Bureau of Mines is not at liberty to publish separately. 
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Table 7.—Number of domestic metal and nonmetal mines in 1974, by commodity and 
magnitude of crude ore production * 


Total Less 1,000 10,000 100,000 1,000,000 more 
number than to to to to than 
Commodity of 1,000 10,000 100,000 1,000,000 10,000,000 10,000,000 
mines tons tons tons tons tons tons 
METALS 
Bauxite en 16 me 2 10 8 1 Sé 
Ter EE 71 20 5 5 10 21 10 
Lode ..........---- 54 37 11 2 2 2 Bä 
Placer .........---- 31 12 10 1 2 SEN S 
Iron ore 76 Ss 10 15 20 27 4 
Lead ------------------ 49 26 6 8 9 5 S 
Mercury ...........---- 14 6 7 1 - us e 
Silver ee 77 65 18 7 2 — ZG 
Titanium, ilmenite ..... 7 nc EN = ee 7 sm 
Tungsten 34 27 4 2 S ES 
Uranium ............-- 153 18 79 40 16 Sei 2z 
A TEE 89 8 1 9 20 1 Es 
Other? __..------------ 16 6 1 2 2 4 1 
Total metals ..... 687 215 149 108 87 68 15 
NONMBTALS 
Abrasives: 22 12 1 7 8 1 = Sen 
SE 6 E 1 8 1 1 M 
nV ON EE 37 A 10 22 5 Eos M 
Boron minerals ........ . ge m 1 1 e 
Clays ` 1,855 61 449 716 129 SS cr 
Diatomite ............. zs 10 4 2 r2 22 
Feldspar ....----------- 26 1 8 6 5 "E BER 
Fluorspar ...........-.- 11 1 6 1 8 S I 
E 15 1 5 29 40 EM "P 
(scrap) --...-.--- 15 2 4 5 4 E ES 
Perlite 12 1 4 5 2 im we 
Phosphate rock 48 2 4 8 18 15 
Potassium galt 7 Se 2 1 ES 6 m 
6 222 18 117 87 5 SEN SS 
67 16 es 8 6 7 Sr 
Sand and gravel ....... 6,967 160 1,048 8,489 2,198 84 8 
Sodium carbonate 
(natural) ...........- 8 md Ge e "EM 8 Ss 
tone: 
Crushed and broken 5,048 888 750 1.979 1,764 172 1 
Dimension 417 221 168 27 1 a a 
Tale, soapstone ........ 88 8 16 10 4 E p 
Vermieulite 5 xt 1 2E 8 1 Be 
Other! 24 7 4 8 5 A aue 
Total nonmetals . 14,358 858 2,612 6,401 4,187 290 10 
Grand total ...... 14,990 1,068 2,761 6,504 4,274 858 25 


1 Excludes wells, ponds, or pumping operations. 

3 Antimony, beryllium, manganiferous ore, molybdenum, nickel, platinum-group metals, rare-earth 
metals, tin, and vanadium. 

3 Abrasive stone, emery, garnet, and tripoli. 

* Aplite, graphite, greensand marl, iron oxide pigments (crude), kyanite, lithium minerals, mag- 
nesite, mica (sheet), milistones, olivine, and wollastonite. 


Table 8.—Twenty-five leading metal and nonmetal’ mines in the United States in 1974, 


in order of output of crude ore 
Mining 
Mine State Operator Commodity method 
METALS 
Minntae ------ Minn ...... Cee States Steel Iron ore Open pit. 
rp. 
Utah Copper Utah ...... Bennecott Copper Copper Do. 
rp. P 
Erie Commercial Minn Pickands Mather & Co. Iron ore Do. 
Lake) 
Paa 555 au OO su Reserve Mining CO .... do Do. 
Sierrita `... Aris Duval Slerrita Corp .. Copper Do. 
JJ -- H. eisen Cyprus Pima Mining CFF Do. 
San Manuel! de . Magma Copper co .... doo Caving. 
Berkeley Pit Mont The Anaconda aus OO od oss Open pit. 
Company 


See footnote at end of table. 
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Table 8.—Twenty-five leading metal and nonmetal* mines in the United States in 1974, 
in order of output of crude ore—Continued 
————— "aM 


Mine State Operator Commodity rapere | 
eene EE PANE. 
METALS—Continued 
ere ee E, 
Morenei Ari Phelps Dodge Corp .. Copper 
Tyrone N. Meg. . do € NE Ne ean 8 8 pit 
CHmax .... . ....... Colo American Metal Molybdenum . ` Caving. 
l Climax, Inc. 
Empire Mich ..... Cleveland-Cliffs Iron ore Open pit. 
Twin Butte Aris Anamax Mining Co Copper Do. 
Ray Pit — doo Henne Copper e Do. 
rp. 
Yerington |... Nev .....- The Anaconda RM" E Do. 
Company. 
Eagle Mountain UNES Calif ...... Kaiser Steel Corp .... Iron ore Do. 
Butler Project _____.__ Minn. Hanna Mining Co .... doo Do. 
New Cornelia Aris Phelps Dodge Corp .. Copper Do. 
Republic ..... Mich Cleveland-Cliffe Iron ore Do. 
ron Co. 
Highland `. Fla -. E. I. du Pont de Titanium ........ Dredging. 
Nemours & Co. 
Inspiration Aris Inspiration Consoli- Copper Open pit. 
dated Copper Co. 
White Pine Mich .....- White Pine Copper Co do .......... Open stopes. 
Lakehurat N. J American Smelting Titanium redging. 
and Refining Co. 
Trail Ridge ............ Fla ` E.I. du Pont de Lxx GO! Scene horse Do. 
Nemours & Co. 
Chino N. Mex ... Kennecott Copper Copper Open pit. 
Corp. 
NONMETALS 
Suwannee ........ Fla n Petroleum Phosphate rock Open pit. 
rp. 
Calcite _.-..._.-...--__ Mich ______ United States Steel Stone Open 
, rp. quarry. 
Kingsford dai Fla International Minerals Phosphate rock .. Open pit. 
& Chemical Corp. 
Ft. Meade -- GO. uico Mobil Oil Corp ...... ite (WG Do. 
Noralyn `... — do ternational Minerals .... do Do. 
4 Chemical Corp. 
Payne Creek — do Continental Oil S E Do. 
Pahnetto 3 F NEUE. gue Do. 
Haynsworth ........... — do 5 Cyanamid cand ---------- Do. 
Roekland .............. .. doo United States Steel „„ cscs cae Do. 
x rp. 
Clear Spring EP "WD International Minerals do Do. 
4 Chemical Corp. 
Stoneport ` Mich ...... Presque Isle Corp .... Stone Open 
quarry. 
Thornton N General Dynamics ecu) OO E . 
rp. 
Pennsuco .. ......-.... Fa Maule Industries, Ine do Dredging. 
Nichols .....— — do Mobil Oil Corp ...... Phosphate rock .. Open pit. 
/«§;«ͤ—O—O—AͤC! Te Texas Crushed Stone Stone yn 
Bonny Lake Fla W. R. Grace & co Phosphate rock .. Open pit 
Lee Creek N. C ——— Texasgulf Ine e Baca Do. 
Tampa Agricultural Fla le Gardinier, Ine BRL "S Do. 
Chemical Operations 
Cedarvill(l Mich .....- United States Steel Stone Open 
Corp. quarry. 
International . ........ N. Mex ... International Minerals Potassium salts .. Open stopes. 
& Chemical Corp. 
Silver City Fla Swift Agricultural Phosphate rock Open pit. 
Chemicals Corp. 
Permanente Cali Kaiser Cement & Stone Open 
Gypsum Corp. quarry. 
Clinton _______.____--__ N.Y _.-- Lone Star Industries, dete % ee Do. 
ne. 
Alpena ` Mich ...... Huron Portland ---- AO arces Do. 
Cement Co. 
Beckman ` Tenn McDonough Bros., Ine. do .......... Do. 
eeng 


1Brines and materials from welis excepted. 


MINING AND QUARRYING TRENDS IN THE METAL AND NONMETAL INDUSTRIES 79 


Table 9.—Twenty-five leading metal and nonmetal’ mines in the United States in 1974, in 
order of output of total materials handled 


Mining 
Mine State Operator Commodity method 
METALS 
Utah Copper .......... Utah ...... A CODEC Copper Copper Open pit. 
orp. 
Twin Butts Aris ...... Anamax Mining CO .... do Do. 
Minntae Minn n Und States Steel Iron ore Do. 
orp. 
Sierriteaa ....- Ariz ...... Duval Sierrita Corp Copper Do. 
Berkeley Pit Mont The Anaconda Co ... dͤ ........-- Do. 
Tyrone N. Mex ... Phelps Dodge Cord do Do. 
Eagle Mountain Calif ...... Kaiser Steel Corp -.. Iron ore Do. 
Erie Commercial Minn ..... Pickands Mather & co do Do. 
(Hoyt Lake) 
Pim Aris ...... Cyprus Pima Mining Copper Do. 
o. 
Morenci ....... -- c -———e Phelps Dodge Cord do Do. 
Mitchell Pit Minn Reserve Mining Co -.. Iron ore Do. 
Ray Pitt Ari Hennecost Copper Copper Do. 
orp. 
uth .._----------- ne Nev ...---- E, TEE BEE, o Do. 
Shirley Basin Wyo .....- Utah International Inc. Uranium ..-.....- Do. 
Chino ............-..-- N. Mex Penne on Copper Copper Do. 
orp. 
Saea ton Ariz ...——- American Smelting „ 00 Do. 
and Refining Co. 
Inspiration — do ..... Inspiration Consoli- e Do. 
dated Copper Corp. 
Questa N. Mex ... Molybdenum Corp. Molybdenum Do. 
of America 
Lucky Me Wo Utah International Ine. Uranium Do. 
Mission Ariz ...--- American Smelting Copper Do. 
and Refining Co. 
Empire Mich ...... ur heir Elng Iron ore Do. 
ron Co. 
New Cornelia — Ariz ...... Phelps Dodge Corp Copper Do. 
San Manuel! ic dO uz Magma Copper Co .. .... do .......-.- Caving. 
Climax ..............-- Colo American Metal Molybdenum  ..... Do. 
Climax, Inc. 
Yerington .... Nev .....- The Anaconda Co .... Copper Open pit. 
NONMETALS 
Kingsford li Fla International Minerals Phosphate rock .. Open pit. 
& Chemical Corp. 
Noralyn ` — do 77. he ere: ---- O 8 Se ecd Do. 
Su wanne — do Occidental Petroleum ---- OO ones Do. 
rp. 
Haynsworth ` -. do ..... American Cyanamid dac Ho Dec Do. 
o. 
Rocklanßddgi — do United States Steel ---- 0 Do. 
o 
Lee Creek NC. TexasgulfP, Ine EE, LEE Do. 
Bonny Lake Fla ....... W. R. Grace & co ....do .. Do. 
Clear Spring __________ -- do ..... International Minerals do Do. 
4 Chemical Corp. 
Ft. Meade F Mobil Oil Corp ...... dii do EEN Do. 
Watson -- 49-222 Swift Agricultural ü Do. 
Chemicals Corp. 
Mabie Canyon Idaho ..... ge Ee Products ---- dO GE Do. 
orp. 
Calcite ` Mich ..... United States Steel Stone Open 
Cor p. quarry. 
Gay -n Idaho ..... J. R. Simplot Co |... Phosphate rock .. Open pit. 
Nichols Fla .....-- Mobil Oil Corp ...... Poa AO asec eke Do. 
Payne Creek .. do Continental Oil Co .. do Do. 
Tampa Agricultural -- dọ Gardinier, Ine e Do. 
Chemical Operations 
Palmetto — do Continental Oil Co _. do Do. 
Boron Calif |... U.S. Borax & 
Chemical Corp. Boron Do. 
Silver City. |... ....... Eh ——— Swift Agricultural Phosphate rock .. Do. 
Chemicals Corp. 
Stoneport ... Mich ..... Presque Isle Corp .... Stone Open 
quarry. 


See footnote at end of table. 
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Table 9.—T wenty-five leading metal and nonmetal ! mines in the United States in 1974, in 
order of output of total materials handled—Continued 


Mine State Operator 
NONMETALS- —Continued 
Kern Borat Calif .....- Tenneco Ine 
Thornton nn II General Dynamies 
Corp. 
Pennsuco .............- Fla nazceenz Maule Industries, Inc. 
Westvacko Wo FMC Corporation .... 
Feld 4444 Tex cides oe Crushed Stone 
o. 


1 Brines and materials from wells excepted. 


Mining 
Commodity method 
Boron Open pit. 
Stone Open 
quarry. 
2- o Dredging. 
Sodium carbonate . Artificial 
stopes 
Stone Open 
quarry 
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Table 12.— Mining methods used in open-pit mining in 1974, by commodity 


(Percent) 
Total material handled 
Commodity 
Preceded by Not preceded 
drilling by drilling 
and blasting and blasting ! 
METALS 

AnUmOny ee 100 TE 
%%%» / EE 87 18 
ill!!! e ee 100 zs 
%%00%§öÜé¹ ir ˙ ũ öÜ:i .... cC ic 94 6 

Gold : 
TOGO. m uLLsz-megusetegLeenüe Eae EE 100 2% 
Pincers Ce le ee EE me 100 
Iron ore Aere 82 18 
rr. EE EE 29 71 
Manganiferous ore 100 z= 
Mercury 2 ence ecc uM ise mee eee 9 91 
Molybdenum `... LL 222 LL LL LLLll22l222222- 100 . 
ö ee tie gs y ⁰yʒ Lh be 12 88 
Platinum group meta EN 100 
metals NCMO S 100 " 
Siker n o! oom eu Leu c en ew D M EE 70 80 
% 8 Si 100 
Titanium, ilmenite |... LLL LL cc ccc sess erra 12 88 
rt ——¾]s 93 7 
, ß e Ee 21 79 
Vanadium . ⁵ 8 50 50 
Zine = tt shh eth et ote MO UP ME RUE 99 1 

NONMETALS 
Abrasive stone 100 = 
pite. le f 100 2e 
Asbestos. oe oe ame e a E 66 34 
U ͥͥͥͥͥͥ EE a T t 25 75 
Boron minerals ` «„ 100 Ses 
272 EE ER Es 100 
Diatomite |... 1 LLL LLL c LLL Le ce cessas cene coca EM 100 
t)» Aet ERE ee EE 100 Nw 
CC ³Ä¹ wdd%ꝙ;ß;ã! 8 98 7 
Fluors pa! !!!h!h L2 cl -Ll2L22l2l2222222222222222-2 100 Sa 
Garnet ee 95 5 
C1 ⅛ 0 ·· 0A. eco wm. ee 8 100 GE 
Greensand mar 14 2 ccc LLL c LL LLL Lc sesl s ; my 100 
GYDEUM —— ul ͤbsgͥ ͥ¼¼e²ͥ EE 81 19 
Ion. oxide pigments (erudde)))ß)ßh 108 100 
Lithium minerals |... LL LL LL ccce c csrl e 99 1 
66. ð 100 AR 
Mica (sera) LLL LL clle secos eene na 10 

Mica (sheet) |... LLL ccs cec esse sc22ac a 100 
IBtODel E ͤͤĩ]ĩÜVk’ti ð vd kd y 8 85 16 
ĩĩõĩ[rfĩ2C%1³˙⁵³ ͥ —m . DU EL eei 68 87 
Perlite EE EE ̃ ⁵ʒʒ 43 57 
Phosphate rock .... LLL cs cse esse oc sac 5 96 
Pumice ^L eee eae nc e i drei d rer f Or E 14 86 
Bali S uu cac e ð v v:; 8 100 Sg 
Sand and gravelũll LL c cscsss wa 100 

Stone: 
Crushed and broken ....... Lc LLL ccc. 97 8 
Dimension c 100 
Talc, soapstone, pyrophyllite ___._____________________ 76 25 
Tripol EE 100 ae 
Vermiculite 58 42 
i , ets Len e LE 56 44 


1Includes drilling or cutting without blasting, dredging, mechanical excavation and nonfloat wash- 
ing, and other surface mining methods. 
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Table 13.—Exploration and development activity in the United States in 1974, by method 


Metals Nonmetals Total 1 
Method Percent Percent Percent 
Feet of Feet of Feet of 
total ? total ? total ? 
DEVELOPMENT 
Shaft and winze sinking ...... 78,200 7.6 29,900 6.9 108,000 1.4 
Raising EES 147,000 15.2 2,950 7 150,000 10.7 
Drifting, crosscutting, tunneling 747,000 77.8 402,000 92.4 1,150,000 82.0 
Total? ..........-.-.-.- 967,000 100.0 485,000 100.0 1,400,000 100.0 
EXPLORATION 
Diamond drilling ............. 1,700,000 8.9 169,000 24.3 1,870,000 9.4 
Churn drilling 61,000 3 oh ix 61,000 A 
Rotary drilling ` 12,100,000 62.9 $94,000 56.8 12,500,000 62.7 
Percussion drilling ............ 4,560,000 23.7 64,000 9.2 4,630,000 23.2 
Other drilling ................ 132,000 8.8 19,800 2.9 752.000 3.8 
Trenchinn ggg 85.600 4 46,800 6.7 132.000 7 
Total? _ -= 19,200,000 100.0 693,000 100.0 19,900,000 100.0 
Grand total 20,200,000 1,130,000 21,300,000 


1Data may not add to totals shown because of independent rounding. 
2 Based on unrounded footage. 
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Table 16.—Total material (ore and waste) produced by mine development in the United 


States in 1974, by commodity and State 
( Thousand short tons) 


Shaft and Drifting, 
winze Raising crosscutting, Stripping Total 1 
sinking or tunneling 
COMMODITY 
METALS 
Copper EE 52 135 1,000 162,000 163,000 
ld : 
Lode ao acc eet 18 36 150 1,890 1,590 
Placer 2.2.2024 mx 5 (3) (3) 211 216 
Iren cl 4 11 1,130 13,600 14,800 
Bd EE 7 52 1,870 2 1,930 
Mercury 222222 (*) E (?) 363 864 
Silver Lu recu ILA ee 8 40 22 161 
Tungsten 1 62 66 19 148 
Uranium 44444 18 59 922 45.400 46,400 
17/7 ³¹W¹—ð³ö²ii Ae te 56 52 1.390 25 1.530 
Others 9 2 986 4,448 5,445 
Total metals? ` 166 450 7,610 228,000 236,000 
NON METALS 
Barite -..------------------— S (3) 88 58 91 
Fluorspar .........-..--..-.-- (3) 9 178 (3) 88 
Gypsum -=i E cm SS 9,620 9,620 
Phosphate rock .___-_______-__ ae 8 231 8,140 8,380 
Potassium sales "m oe 155 SE 155 
Sodium carbonate (natural) .. ME me 3,160 ES 8,160 
Talc, soapstone, pyrophyllite .. Eh 1 4 911 916 
Other* _____-.---------- -= ; 6,480 1 12 4,838 11,231 
Total nonmetalsi  ..... 6,430 19 8,680 23,600 33,600 
Grand total! .......... 6,590 469 11,300 251,000 270,000 
STATE 

Alabama  _____..-._.. --__ 2a 2 2. W W 
| y a RCM I ERN NONS - 1 196 198 
Arizona -2-2-22 Ee 50 115 879 158,000 159,000 
Arkansas ___.._._.._.____-.-.- xf (3) 38 229 267 
California 63 7 4,930 5,070 
Colorado .--------------------- 20 51 1,260 58 1,390 

Georgia oe m me w 

Hawaii 22222222 "m en dum W 
„G oe ees 5 72 321 8.170 8.560 

Inos erer E 9 74 EUM 
Iowa fos ⁊ð at ae BS SS W Ww 
Kentuekky/ --...--.---- Ww W W -- W 
aine coe EE WS T w es wW 
Michigan 6.430 So 116 1,930 8,480 
Minnesota aa T ME 10,800 10,800 
Missouri ..............---.--- 4 16 2,570 2,600 
Montana 6 10 237 1.090 1.340 
Nevada 5 3 47 7.210 7.260 
New Mexico 9 42 940 417 1.410 
New York ......... 2.22222 ES 1 103 1,920 2,080 
Oklahoma E e zu ae 1,520 1,520 
Oe ĩðVů ͤ ⁰ (2) (1) 2 15 17 
Pennsylvania ` wW w W W W 
South Carolina NA e Si 118 118 
South Dakota W W w W W 
Tennesse 89 6 909 1 961 
Texas 8 (2) e 25 9,940 9,940 
JJ Ku 8 4 84 208 2,160 2,410 
Virginia `. E W w w w 
Washington . deg 3 103 718 820 
Wisconsin W irs W SE W 
Wyoming 2 Des 8,170 87,400 40,500 
Undistributed .............-.-- 17 37 248 4,440 4,740 
Total? ues uso cnr 6,590 469 11,800 261,000 270,000 


a ee to avoid disclosing individual company confidential data; included with Undis- 


1 Data may not add to totals shown because of independent rounding. 

2 Less than % unit. 

§ Antimony, bauxite, beryllium, molybdenum, and vanadium. 

* Abrasive stone, boron minerals, diatomite, garnet, kyanite, magnesite, magnesium compounds, 
mica (scrap), pumice, salt, tripoli, and vermiculite. 
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Table 17.—U.S. industrial consumption of explosives 
(Thousand pounds) 


Quarrying Total 
Coal Metal and mineral Other Total 
Year mining mining nonmetal industry industrial 
mining 
199 — 4 820,114 470,791 438,789 1,729,694 496,783 2,226,477 
1970 EE 962,331 479,507 455,424 1,897,263 496,228 2.393.491 
I 8 1.017.305 457.286 489.572 2,018,163 535,851 2,554,014 
1972 eo 1,212,585 430,686 493,677 2.136,948 635,841 2,669,789 
. 1.177.062 495,879 643,292 2.316.233 438,713 2,754,946 


I974. ee 1,186,614 465,490 551,380 2,203,484 558,806 2,762,290 


Table 18.—U.S. consumption of explosives in the minerals industry 
(Thousand pounds) 


Quarrying 
Coal Metal and 
Year mining mining nonmetal Total 
mining 
PERMISSIBLE EXPLOSIVES 
1912 2s » k eee 42,232 99 865 48,196 
7777//%§ö»—?Cʒ x 39,307 115 957 40,379 
prf MER 38,332 192 1,237 89,761 
OTHER HIGH EXPLOSIVES 
1872. EEN 16.297 21,648 100,600 144,545 
1973 Ee 20,198 28,295 107,675 156,168 


1974  -......--......-------------- 26,801 21,133 99.364 153,398 
CYLINDRICALLY PACKED BLASTING AGENTS 
11. 88 201.820 7.542 30.064 239.426 
IJ . A 222,797 6,265 32,228 261,290 
JJ! ees eee 249,843 5,414 82,797 288,054 
PACKAGED AND BULK WATER GELS AND SLURRIES 
II 8 9,212 156,618 41.305 207,185 
1 868 11.622 178,530 54,154 239,306 
ISTA EE 22,204 160,198 75.887 258.239 


OTHER PROCESSED BLASTING AGENTS AND UNPROCESSED AMMONIUM NITRATE 


r 943.024 288.779 320.848 1,502,646 

IJ! 83 883.138 287,674 448.278 1.619.090 

ROE. LÁ DESEE oe cet 849,934 271,958 842,145 1,464,032 
TOTAL EXPLOSIVES 

II ee ee eee 1,212,585 480,686 493,677 2,136,948 

I; -- 1.177.062 495.879 643.292 2.316.233 


ut ³·¹¹w—ꝛꝛꝛꝛ ͤ ror ee 1.186.614 465.490 551.380 2,203,484 


Statistical Summary 


By Staff, Office of Technical Data Services 


This chapter summarizes data on crude 
mineral production for the United States, 
its island possessions, and the Common- 
wealth of Puerto Rico. Included also are 
tables that show the principal mineral 
commodities exported from and imported 
into the United States, and that compare 
world and U.S. mineral production. The 
detailed data from which these tables 
were derived are contained in the individ- 
ual commodity chapters of volume I and 
in the State chapters of volume II of this 
edition of the Minerals Yearbook. 

Although crude mineral production may 
be measured at any of several stages of 
extraction and processing, the stage of 
measurement used in this chapter is what 
is normally termed “mine output.” It 
usually refers to minerals or ores in the 
form in which they are first extracted from 
the ground, but customarily includes the 


product of auxiliary processing at or near 
the mines. 

Because of inadequacies in the statistics 
available, some series deviate from the 
foregoing definition. In the cases of gold, 
silver, copper, lead, zinc and tin, the 
quantities are recorded on a mine basis 
(as the recoverable content of ore sold 
or treated). However the values assigned 
to these quantities are based on the average 
selling price of refined metal, not on the 
mine value. Mercury is measured as re- 
covered metal and valued at the average 
New York price for the metal. 

The weight or volume units shown are 
those customarily used in the particular 
industries producing the commodities. 
Values shown are in current dollars, with 
no adjustment made to compensate for 
changes in the purchasing power of the 
dollar. 


Table 1.—Value of crude mineral production ? 
in the United States, by mineral group 
(Million dollars) 


Nonmetals 
Year Mineral except Metals Total 3 
fuels els 
1970 S82 GP @ UD ep OD ep OD GP OD OD ep 0D BBOBBESSLBDS|SS © OS 0D DD 4D. OD d GE D. e wea 20,152 5.712 8,928 29,792 
111111. ³⁰ An 0c 88 21.247 6.058 * 8,406 * 80,711 
1972 lesen wee o AA 22,061 6,482 8,642 32.185 
TOTS: essere ¹³Ü¹¹wruu. y ec 26,012 7,418 4,862 r 86,7817 
yo WEE EE 8 40,937 8,682 5,562 66,172 


sed. 
1 Production as measured by mine shipments, sales, or marketable production (including con- 


sum tion by producers). 


ta may not add to totals shown because of independent rounding. 
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Table 3.— Minerals produced i in the United States and principal producing 


Mineral 
Antimony ore and 


Bicis 


Boron minerals 
Bromine 


Feldspar 
Fluorsp ar 
Garnet, abrasive ....... 
Gold (mine) 


eve ee UD Ub UD CD VD wë em ee 


Graphit 
Gyps um 


Kyan ite 
Lead (mine) 


States in 1974 


Principal produeing States, 


in order of quantity Other producing States 


Kaho; Mont., Nev. 


a. 
Calif., Vt., Ariz., N.C. 
Tex., Utah, Ala., Mo. 


Nev., Mo, Ga. Ark Alaska, Calif., Idaho, Ill, Tenn. 

Ark., Ala., Ga. 

Utah. 

Calif. 

Ark., Mich., Calif. 

Mich. and Calif. 

N. Mex., Calif., Colo., Utah. 

Calif., Tex., Pa., Mich Ala., Ariz., Ark., Colo., Fla., Ga., 
Hawaii, Idaho, Ill, Ind., Iowa, Kans., 
Ky., La., Maine, Md., Minn., Miss., 
Mo., Mont., Nebr., Nev., N. Mex., 
N.Y., N.C., Ohio, Okla., Oreg., S.C., 
8. Dak., Tenn., Utah, Va., Wash., 
W. Va., Wis., Wyo 

Ga., Tex., Ohio, N. Aet other 'States 8 Alaska, R. I., 

Ky. W. Va., Pa., Ill ......... Ala., Alaska, Ariz., Ark., Colo., Ind., 


Iowa, Kans., Md., Mo., Mont., 
N. Mex., N. Dak., Ohio, Okla., Tenn., 
» Wyo. 


Ariz., Utah, N. Mex., Mont . Alaska, Calif., Colo., Idaho, Ill., 


Maine, Mich., Mo., Nev., Okla., 
Oreg., Tenn., Wash., Wis. 

Calif., Nev., Wa Kans. and Oreg. 

N. C., Conn. Ga. Calif ....... Ariz., Colo., Okla., S. Dak., Wyo. 

III., Mont., Tex, Nev .......-- Colo., Ky., N. Mex., Utah. 

Idaho and N.Y. 

S. Dak., Nev., Utah, Ariz .... Alaska, Calif., Colo., Idaho, Mont., 
N. Mex., Oreg., Tenn., Wash. 

Tex. 

Calif., Mich., Tex., Iowa Ariz., Ark., Colo., Idaho, Ind., Kans., 
La.. Mont., Nev., N. Mex., N.Y. 
Ohio, Okla., 8. Dak., Utah, Va.. 

ash., Wyo. 
Kane, Tex., Okla., Ariz. 
Minn., Mich., Calif., Wyo ..... Ala., Ariz., Ark., Colo., Ga., Idaho, 


Mo., Mont., Nev., N. Mex. N. 5 
N. C., Pa., 8. Dak., Tex., Utah, W 
Va., Ga., Fla. 


Mo., Idaho, Colo., Utah ........ Ariz., Calif., Ill., Maine, Mont., Nev., 
yy d Mex., N.Y., Okla., Oreg., Wash., 

8. 
Ohio, Pa., Mo., Tex Ala., Ariz., Ark., Calif., Colo., Conn., 


Fla., Hawaii, Idaho, Ill., Ind., Iowa, 
Kans., Ky., La., Md., Mass., Mich., 
Minn., Miss., Mont., Nebr., Nev., 


N. Mex., N.Y., N. Dak., Okla., Oreg.. 
S. Dak., Tenn., Utah, Va., Wash., 
W. Va., Wis., Wyo. 

Lithium minerals ...... N.C., Nev., Calif. 

Magnesite Nev. 

Magnesium chloride Tex. 

Magnesium compounds . Mich., Calif., N.J., Fla Del., Miss., Tex., Utah. 

Manganiferous ore .... Minn. and N. Mex. 

Manganiferous residuum N.J. 

Marl, greensand ....... NJ. 

Mercury .............-.- Calif., N.Y., Nev., Alaska. 

Mica, crab N.C., Ala., Ga. S.C CC Ariz., Conn., N. Mex., S. Dak. 

Molybdenum ........... Colo., Ariz., N. Mex., Utah .... Calif. and Nev. 

Natural gas -. Tex. La. Okla., N. Mex ...... Ala., Alaska, Ariz., Ark., Calif., Colo., 
Fla., Ill., Ind., Kans., Ky., Md., 
Mich., Miss., Mo., Mont., Nebr., 
N.Y., N. Dak., Ohio, Pa., Tenn., 
Utah. Va., W. Va., Wyo 

Natural gas liquids .... Tex., La., Okla., N. Mex ...... Ala., Alaska, Ark., Calif., WH Fla., 
III., Kans., Ky., Mich., Miss. ge Mont, 
Nebr., N. Dak., Pa., S. Dak., U 
W. Va., Wyo. 

Nickel ESBS OSS CD GD GD 4» CD 00D Go. Ld (0) 


Olivine . 


reg. 
Wash. and N.C. 
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Table 3.—Minerals produced in the United States and principal producing 
States in 1974— Continued 


Principal producing States, 
Mineral in order of quantity Other producing States 


Peat ..2-2- 52e. CU Mich., III., Ind., Fla .........- Calif., Colo., Ga., Iowa, Maine, Md., 
Mass., Minn., Mont., N.J., N. Mex., 
N.Y., N. Dak., Ohio, Pa., S.C., Vt., 


Wash., Wis. 
Perlite 1.2 N. Mex., Ariz., Calif., Nev .... Colo. and Idaho. 
Petroleum, crude ...... Tex. La., Calif., Okla ........ Ala., Alaska, Ariz., Ark., Colo., Fla., 


nl., Ind., Kans., Ky., Mich., Miss., 
Mo. d Mont., Nebr. 5 Nev., N. Me x., 
N.Y. N. Dak., Ohio, Pa., S. Dak., 
Tenn., Utah, Va., W. Va., Wyo. 


Phosphate rock Fia., Idaho, Tenn., N.C ........ Mo., Mont., Utah, Wyo. 
Platinum-group 
metals `. — — — ee 2---- Alaska. 
Potassium salts N. Mex., Utah, Calif. 
Pumice 22 Oreg., Calif., Ariz., N. Mex .... Colo., Hawaii, Idaho, Kans., Nev., 


Okla., Utah, Wash. 
Pyrites ore and 


concentrate Tenn., Colo., Aris. 
Rare-earth metal 
concentrate Calif., Ga., Fla. 
ö ca La. Tex., N.Y., Ohio ........- Ala., Calif., Colo., Kans., Mich., Nev., 
N. Mex., N. Dak., Okla., Utah, . 
W. Va. 
Sand and gravel ....... Alaska, Calif., Mich., Ill, Tex All other States. 
Silver (mine) Idaho, Ariz., Mont., Utah ..... Alaska, Calif., Colo., Ill., Maine, Mich., 


Mo., Nev., N. Mex., N.Y., Okla., 
Oreg., S. Dak., Tenn., Wash., Wis. 


Sodium carbonate 


(natural) ............ Wyo. and Calif. 
Sodium sulfate 

(natural) 2 Calif., Colo, New ............. 
Staurolite ............- Fla. 
Stone EE Pa., Il. Tex., Fla All other States except Del. 
Sulfur (Frasch) ....... Tex. and La. 
Talc, soapstone, 

pyrophyllite .......... N.Y.. Mont, Vt. Tx Ala., Ark., Calif., Ga., Md., Nev., 

N.C., Oreg., Pa., Va., Wash. 

Tin inc2esae- deae Colo., N. Mex., Alaska. 
Titanium concentrate .. N.Y., Fla, N.J., Ga. 
Tripollll III., Okla. .. Ark., Pa. 
Tungsten concentrate .. Calif., Colo., EEN Ariz., Idaho, Mont., Utah, Wash. 
Uranium .............- N. Mex., Wyo., Colo., Utah Tex. and Wash. 
Vanadium Ark., Colo., Idaho, Utah -..... N. Mex. 
Vermiculite Mont. and S.C. 
Wollastonite VY 
Zinc (mine) N.Y., Mo., Tenn., Colo ........ Ariz., Calif., Idaho, Ill., Maine, Mont., 


Nev., N.J., N. Mex., Okla., Oreg., 
Pa., Utah, Va., Wash., Wis. 


Zircon concentrate Fla. and Ga. 
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Table 4.—Value of mineral production in the United States and 
principal minerals produced in 1974 


1 Incomplete total. 
3 Less than !4 percent. 


Value Percentage 
State (thou- Rank of U.S. Principal minerals, in order of value 
sands) total 
Alabama xm $764,746 19 1.39 Coal, petroleum, cement, stone. 
„ 448,437 23 81 Petroleum, sand and gravel, natural gas, 
stone. 
Arizona 1,662,234 9 2.83 Copper, molybdenum, sand and gravel, 
cement. 
Arkansas 406.821 26 74 Petroleum, bromine, stone, natural gas. 
California 2,191,080 3 5.07 Petroleum, cement, sand and gravel, 
natural gas. 
Colorado 750.299 20 1.36 Petroleum, perlite, coal, sand and gravel. 
Connecticut 36.362 47 . 06 Stone, sand and gravel, feldspar, lime. 
ware ....--.---- 18,793 50 (3) Sand and gravel, magnesium compounds, 
clays, gem stones. 
Florida ann 1,043,895 14 1.89 Phosphate rock, petroleum, stone, 
cement. 
Georgia 863,100 29 .66 Clays, stone, cement, sand and gravel. 
Hawaii .--..----.-- 42,042 44 .08 Stone, cement, sand and gravel, pumice. 
Idaho 208,558 CH 88 Silver. EES rock, zinc, sand and 
gravel. 
Illinois - 1,149,210 11 2.08 Coal, petroleum, stone, sand and gravel. 
Indiana .......---- z 440,690 24 .80 Coal, cement, stone, petroleum. 
lÓWl EE 176,120 32 32 Cement, stone, sand and gravel, gypsum. 
Kana 889,398 18 1.61 Petroleum, natural gas, natural gas 
liquids, cement. 
Kentucky ....---..- 2,568,210 4 4.65 Coal. stone, petroleum, natural gas. 
Louisiana 8.146.578 2 14.77 Petroleum, natural gas, natural gas 
liquids, sulfur. 
Maine .......------- 86,348 45 07 Cement, sand and gravel, zific, stone. 
Maryland ......--.-- 172,880 33 31 Coal, stone, cement, sand and gravel. 
Massachusetts 62.109 43 11 Stone, sand and gravel, lime, clays. 
Michigan ........--- 1,040,067 16 1.89 Iron ore, petroleum, cement, copper. 
Minnesota 1,026,366 16 1.86 Iron ore, sand and gravel, stone, cement. 
Mississippi 391.155 28 71 Petroleum, natural gas, sand and gravel, 
cement. 
Missouri ......- eeler 691,049 21 1.25 Lead, cement, stone, zinc. 
Montan une 574,801 22 1.04 Petroleum, copper, coal, cement. 
Nebraska ` Se 98,634 42 .18 Petroleum, cement, sand and gravel, 
stone. 
Nevada 257,876 80 47 Copper, gold, sand and gravel, diatomite. 
New Hampshire 18,691 48 02 Sand and gravel, stone, clays, gem 
stones. 
New Jersey ..-....- 140,748 37 26 Stone, sand and gravel, zinc, magnesium 
compounds. 
New Mexico 1,941,644 8 3.62 Petroleum, natural gas, copper, natural 
gas liquids. 
New Tork 440,573 25 .80 Cement, stone, zinc, salt. 
North Carolina 155,869 35 .28 Stone, sand and gravel, cement, feldspar. 
North Dakota .....- 159,427 84 KI Petroleum, coal, natural gas liquids, 
sand and gravel. 
Ohio ...........- gue 1,107,670 12 2.01 Coal, stone, lime, cement. 
Oklahoma 2,123,690 1 8.86 Petroleum, natural gas, natural gas 
liquids, cement. 
regon .........--- 103,920 40 .19 Stone, sand and gravel, cement, nickel. 
Pennsylvania 2,314,512 6 4.30 Coal, cement, stone, lime. 
Rhode Island ....... 5.982 49 01 Stone, sand and gravel, gem stones. 
South Carolina ..... 105,171 39 .19 Cement, stone, clays, sand and gravel. 
South Dakota ....... 102,627 41 .19 Gold, cement, stone, sand and gravel. 
Tennessee 395,608 21 71 Coal, stone, zinc, cement. 
Teese — 13.711.144 1 24.85 Petroleum, natural gas, natural gas 
liquids, cement. 
Uta 952.045 17 1.72 Copper, petroleum, coal, gold. 
Vermont 35,453 46 .06 Stone, asbestos, sand and gravel, talc. 
Virginia 1,058,207 18 1.92 Coal, stone, cement, sand and gravel. 
Washington 143,916 36 .26 Cement, sand and gravel, stone, coal. 
West Virginia 2,403,177 5 4.36 Coal, natural gas, stone, cement. 
Wisconsin 114,763 38 KA Stone, sand and gravel, iron ore, cement. 
Wyoming 1,487,200 10 2.60 Petroleum, sodium compounds, coal, 
uranium. 
Total ........- 55,172,000 a 100.0 
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Table 5.—Value of mineral production per capita and per square mile in 1974, 


by State 
Value of mineral production 
Area 1970 
State (square population Per square mile Per capita 
miles) (thousands) Total 

(thousands) Dollars Rank Dollars Rank 
Alabama 51.609 3.444 $164,746 $14,818 16 $222 19 
Alaska s 586,412 300 448,437 165 50 1,495 4 
Arizona e e 113,909 1771 1,562,234 18,715 18 882 8 
Arkansas 63,104 1.923 406.821 1,660 21 212 20 
California 168,693 19,953 2,197,080 17,626 18 140 26 
Colorado 2 104.247 2.207 150,299 7,197 29 840 14 
Connecticut 5.009 8,032 35,362 7,060 80 12 41 
Delaware 2.057 548 18,798 1,844 44 1 49 
Florida 58,560 6,189 1,043,895 17,526 12 154 28 
Georgia SCH 58,876 4,690 363,100 6,167 32 79 83 
Hawaii 6.450 769 42.042 6.518 31 55 86 
Idaho .........-...- 83,557 718 208,558 2,496 89 298 15 
Illinois GE 66,400 11,114 1,149,210 20,376 9 108 29 
Indiana ........-..- 86,291 5.194 440,690 12,148 20 86 $1 
Iowa aa 56,290 2,824 176,720 8,189 87 68 85 
Kansas .......------ 82,264 2,241 889,398 10,812 22 396 18 
Kentucky /n 40,395 3,219 2,563,210 63,454 8 796 11 
Louisiana ........-- 48,523 3,641 8,146,578 167,591 1 2,237 2 
Maine 33,215 992 86,348 1,094 48 37 41 
Maryland 22 10.577 3.922 172.880 16,345 14 44 88 
Massachusetts? 8.257 5,689 62,109 7,622 28 11 48 
Michigan 58.216 8.875 1,040,067 17,866 11 117 27 
Minnesota 2 = 84,068 3,805 1,026,366 12,209 19 270 16 
Mississippi `... e 41,116 2,217 $91,155 8,198 26 176 22 

issouri -..-..----- 69,686 4,677 691,049 9.916 28 148 26 
Montan 147,138 694 574,801 8,907 84 828 10 
Nebraska .........- 77.227 1.483 98.634 1.217 47 67 84 
Nevada .........-- z 110,540 489 257,876 2,833 40 627 12 
New Hampshire 9,304 138 13,691 1,472 45 19 46 
New Jersey 7,836 7,168 140,748 17,962 10 20 46 
New Mexico 121,666 1,016 1,941,544 15,958 15 1,911 8 
New Jork 49,576 18,237 440,673 8,887 25 24 44 
North Carolina ..... 62,686 6,082 155,869 2.964 38 31 42 
North Dakota ...... 10,665 618 159,427 2,256 41 258 11 
o 41.222 10.652 1,107,670 26,871 7 104 28 
Oklahoma .........- 69,919 2,559 2,123,690 80,374 6 880 9 
Oregon 96.981 2.091 103.920 1.072 49 50 81 
Pennsylvania 45,333 11,794 2,874,512 52,379 4 201 21 
Rhode Island 1,214 947 5,982 4,928 33 6 50 
South Carolina ..... 31.055 2.591 105.171 3,387 36 41 40 
South Dakota 11,047 666 102,627 1,332 46 164 24 
Tennesse 42,244 3.924 $95,608 9.365 24 101 80 
ex as 267.338 11.197 18,711,144 51.288 5 1.225 6 
Uh 84,916 1,059 952,045 11,212 21 899 1 
Vermont 9.609 444 35,453 8,690 85 80 32 
Virginia 40.817 4.648 1.058.207 25.926 8 228 18 
Washington 68.192 8,409 143,916 2,110 42 . 42 89 
West Virginia ...... 24,181 1,744 2,403,177 99,383 2 1.878 5 
Wisconsin 88 56.154 4,418 114.763 2.044 43 26 48 
Wyoming 97,914 332 1.437.200 14.678 17 4.329 1 
Total 8.6 15.05 5 202,455 65,172,000 15,262 es 273 Ge 


1 Incomplete total. 
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Table 7.—Mineral production’ in the islands administered by the United States 


1971 1972 1973 1974 
Area and mineral Value Value Value Value 
Quan- (thou- Quan- (thou- Quan-  (thou- Quan- (thou- 
tity sands) tity sands) tity sands)  tity sands) 
American Samoa: 


Pumice 
thousand short tons .. 10 $35 iw Së 87 $214 21 $188 
Stone 4 38 30 49 $414 63 152 50 122 
/ ˙¹⸗ꝛ Fe eee XX 65 XX 414 XX 866 XX 805 
Guam: Stone 
thousand short tons .. 718 1,705 831 1,983 1,246 8,189 798 1,444 
Virgin Islands: 
Stone 222 do 543 W 726 2,255 664 2,860 688 3,869 
Wake: Stone do 3 16 


XX Not applicable. 
W Withheld to avoid disclosing individual company confidential data. 


1 Production as measured by mine shipments, sales, or marketable production (including con- 
sumption by producers). 


Table 8.—Mineral production in the Commonwealth of Puerto Rico 
(Thousand short tons and tbousand dollars) 


1971 1972 1973 1974 
Mineral Quan- Quan- Quan- Quan- 
tity Value tity Value tity Value tity Value 

Cement 2.001 38.413 1.946 81,756 2,062 41,203 1,881 10,271 
Clay 342 358 361 382 464 473 291 332 
IiIi nne 8 44 W 42 1.776 42 2.215 89 2,928 
Salt occ css 29 570 29 580 29 580 29 624 
Sand and gravel .. 12,998 34,980 7,478 21,237 7,480 21,243 NA NA 
Stone 2 22 12.130 29.847 13,504 82,793 15,647 41,857 14,362 41,640 

Total ...... XX * 104,168 XX 88,524 XX 107,571 XX 3115,796 


NA Not available. W Withheld to avoid disclosing individual company confidential data. 

XX Not applicable. 

1Production as measured by mine shipments, sales, or marketable production (including con- 
sumption by producers). 

2 Total does not include value of items withheld or not available. 
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Mineral 
METALS 
Aluminum: 
Ingots, slabs, erue short tons .. 
SCFED -miclcozlullqxcge lle c UE do 
Plates, sheets, bars, etc .......-..- do 
Castings and forgings 222 do 
Aluminum sulfate 4 do 
Other aluminum compounds do 
Antimony, metals and alloys, crude .... do .... 


Bauxite, including bauxite concentrates 
thousand long tons 


Beryllium oe Se es. pounds 
Bismuth, metals and alloy do .... 
Boron: 
Boric acid short tons __ 
Sodium borates, refined do 
Cadmium 222 thousands pounds 
Caleium: 
Carbonite 222 short tons 
// AA ee do 
Dicalcium phosphate do 
Chrome: 
Ore and concentrates: 
Exports thousand short tons 
Reex ports do 
Ferrochrome .....-.-.---.........- do 
rr sdnc4z thousand pounds 


Columbium metals, alloys, other forms . do .... 
Copper: 
- Ore, concentrate, composition metal and un- 


refined (copper content) .. short tons 
Serap oue oce iUc EE RE do. 22. 
Refined copper and semimanufactures 
O cuc 
Other copper manufacture do zz: 
Copper sulfate or blue vitriol ..... do 
Copper-base alloys ...-.-.---.-.--- do 
Ferroalloys: 
Ferrosilicon -2-2-2-2 do 
Ferrophosphorus e do 
Gold: 
Ore and base bullion ...... troy ounces .. 
Bullion, refined .................- do .... 
Iron ore thousand long tons 
Iron and steel: 
Pig iron cis dasti eh ees short tons .. 
Iron and steel products (major): 
Semi manufacture o 


Manufactured steel mill products 
8 
Iron and steel scrap: Ferrous scrap, in- 
cluding rerolling materials 
thousand short tons .. 


Lead: 
Pigs, bars, anodes, sheets, etc. 
short tons 
SS ee do 
Magnesium, metal and alloys, scrap, semi- 
manufactured forms, n.e.c ........-- do- 
Manganese: 
Ore and concentrate do .... 
Ferromanganese do 
Ml! e do .... 
Mercury, exportss 16-pound flasks .. 
Molybdenum 
Ore and concentrates (molybdenum 
content thousand pounds 
Metals and alloys, crude and 
sC AD du ra ce icc 88 do 22s. 
J cur hdi eee apad. do 
Semifabricated forms, n.e.c ...... do 
Powder . meae do 
Ferromolybdenum -.-.--.--.--.-- do 


See footnotes at end of table. 


1973 


Value 
Quantity (thousands) 


229,578 
115.120 
202.371 
5.277 
21.134 
836,659 
515 


12 
109,199 
151,058 


41,407 
168,826 
305 


11,445 
96,897 
35,969 


45,957 
42,286 


242,856 
7,431 
1,716 

149,888 


15,984 
19,030 


884,255 
2. 650.962 
2,141 
15,160 
3,317,118 


1,644,412 


11,412 


66,576 
F 59,851 


89,586 


57,448 
8,514 
4,660 

842 


13,958 


148 
357 
209 
195 
2,224 


$121,951 
39,936 


r 48,512 
38,675 


386,993 
12,160 
2,043 
205,249 


4,051 
718 


26,692 
116,273 
87,922 
882 
713,292 


867,594 


606,656 


27,097 
£ 12,222 


28,242 


4.585 
2,137 
8,109 

170 


120,387 


252 
8,105 
1,216 

672 
8,161 


Value 
Quantity (thousands) 


207,834 
80,159 
216,030 
5,933 
41,875 
816,293 
871 

16 
143,628 
329,926 
35,740 
218,107 
62 
11,073 


30,866 
29,196 


18 

99 

7 

8,679 
83 
80,216 
41,342 
202,203 
8,332 
1,815 
169,521 


6,676 
8,677 


808,081 
8,565,193 
2,828 
100,582 
4.757.828 


2.230.287 


9.023 


61.982 
59,866 


46,398 
223,088 


6,743 
1,873,496 
1,636,698 


881,886 
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Table 9.—U.S. exports of principal mincrals and products '— Continued 


Mineral 


METALS— Continued 
Nickel: 
Alloys &nd scrap (including Monel metal), 
ingots, bars, sheets, etc ... short tons .. 
Catalysts. 32222202. Lu mco c rd do .... 
N 5 electric resistance 


Semifabricated forms, n. e.ee do ...- 
Platinum: 

Ore, concentrate, metal and alloys in ingots, 
bars, sheets, anodes, other forms, includ- 
ing sera troy ounces .. 

Palladium, rhodium, iridium, osmiridium, 
ruthenium, and osmium (metal and alloys 


including scrap) ...........-...- do s. ss 
Platinum-group manufactures, except 
I Se eee cet eae was 
Rare-earth metals, including cerium ore, metal, 
alloys, lighter flints .............. pounds .. 
Silicon: 
Ferrosilicon ................-- short tons .. 


Silicon carbide, crude and in grains 


0 e app gn sm 


Silver: 
Ore, concentrates, waste, sweepings 
thousand troy ounces .. 
Bullion, refined do 
Tantalum: 
Ore, metal, other forms 
thousand pounds .. 


Mee. do .... 
Tin: 
Ingots, pigs, bars, etc. 
Expert; long tons 
Reex ports do .... 
Tin scrap and other tin-bearing material 
except tinplate scrap ..-...-.-..- do 
Titanium: 
Ore and concentrate short tons 
Sponge (including iodide titanium 
and. scrap) `a ege elei Get ccce 
Intermediate mill shapes and mill 
products, Dep 222222 do .... 
Dioxide and pigments ............ do .... 
Tungsten, ore and concentrates: 
Exports t thousand pounds .. 
Reex ports. ...- 2s2sczmenc RE xam do 
Uranium: 
Ores and concentrates (UsOs content) 
pounds .. 
Ar ³ĩVW6W2 diee do ...- 
Compound do .... 
Isotopes (stable) and their compounds 
Radioactive materials .. thousand curies .. 
Special nuclear materials 
Vanadium: Ore and concentrate, pentoxide, 
etc. (vanadium content) .......... pounds 
Ferrovanad iu do .... 
e: 
Slabs, pigs, or blocks ....... short tons 
Sheets, plates, strips, other forms 
De iere AA do 
Waste, scrap, and dust (zinc 
, do .... 
Semifabricated forms, n.e.c ....... do 
Zirconium: 
Ore and concentrate pounds 
Metals, alloys, other form do .... 


See footnotes at end of table. 


1973 


Quantity 


16,645 
2,478 


697 
2,350 


439,452 


188,074 
NA 
109,766 
15,984 
7,728 


3,007 
8,208 


860 
202 


2,540 

866 
4,862 
1,494 
4,142 


746 
20,769 


90 


109,934 
14,737 
4,028,095 
NA 
16,615,136 
NA 
464,399 
2,832,762 
14,566 
2,480 


1,032 
15,077 


57,842,328 
1,016,437 


Value 
(thousands) 


$50,712 
6,684 


8,818 
14,689 


61.379 


16.246 
4.282 
286 
4.051 
8,413 


7,822 
20,816 


8,962 
5.312 


12.099 
8,236 
8,262 

858 
8,601 


8,748 
14,021 


239 


731 

270 
26,107 
17,041 
12,303 
223,616 


1,157 
8.784 
8.259 
2.100 


2.717 
10.565 


2.288 
12.425 


Value 
Quantity (thousands) 


22, 855 
8.477 


1.117 
8,493 


474,494 


861,260 
NA 
192,144 
6,575 
14,112 


12,699 
5,691 


104 
238 


5,908 
2.507 
7.325 
3.264 
4.730 


1.719 
30.540 


1.187 
88 


20.496 
4.682.926 
NA 
25.431.262 
NA 


406,235 
2,670,321 


19,062 
8,487 


12,088 
28,456 


42,973,250 
1,650,696 


$94,980 


6,056 
23,319 


18,142 


89,279 
8,753 
508 
8,338 
5,818 


53,956 
21,695 


6,818 
1,008 


47,774 
15,700 
5,950 
121 
9,288 


19,600 
24,696 


4,835 
292 


822 
80,855 
2,786 
16.571 
158.267 


1.327 
7.868 
16.511 
8.842 


6.280 
27,343 


8,323 
18,195 
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Mineral 


NONMETALS 
Abrasives: 

Dust and powder of Nine or semi- 
precious stones, including diamond dust 
and powder ......... thousand carats .. 

Crushing bort wm gr gr ep ar S288 2e8e0 Up en GP e» db e 0 ooon 

Industrial diamond do 

Diamond grinding wheels ........- and 

Other natural and artificial metallic 
&brasives and products 


Exports: 
Unmanufactured ........ short tons 
Eroduete J ccs M. acus 


Unmanufactured j dO odia 


te: 
Nerimi sarium sulfate ........... do 


Lithopone abes 
Boron: Borie acid, and Sore tet; crude 
and refined 8 
Cement EE EE Se 
Kaolin or china clay ............. do .... 
d ad EEN ee do .... 
Se I gem oe ® I SI RE E wee EE o -— 
Feldapar, leucite, nepheline, nepheline 
syenite ..eencssececnns-a ousand pounds 
li short tons 
Gem stones: 
Diamond thousand carats .. 
Pearls Zeene 3 
Other AA ccecseeseu 3 
Graphite short tons .. 
Gypsum: 


Crude, crushed or calcined 
thousand short tons 
Manufactures, n. e.. e 222-200. 
Lithium bydroxide thousand pounds Zei 
Krau and allied minerals ..... short tons 
Magnesium compounds: 
Magnesite, dead-burned 
thousand pounds .. 
Magnesite, crude, caustic calcined, lump, 
or groun 


Mica sheet, waste and Scrap, and 
ß pounds 
Mica, manufactured .............----- do 


Mineral-earth pigments, iron oxide, natural 


and manufactured short tons .. 
Nitrogen compounds (major) 
thousand short tons .. 
Phosphate rock .................----- do .... 
Phosphatic fertilizers: 
Superphosphates .........--.----- do 
Ammonium phosphates ..........- do .... 
Elemental phosphorus do 
Mixed chemical Ptertilizer 33 do .... 


Pigments and compounds (lead and zinc): 


Lead pigments .......- educ short tons .. 
Zinc pigments do .... 
o : 
Fertillzer 3 GO aues 
Chemlialall l 8989 
Pumice and pamicis 3 thousand pounds 
Quartz, natural . cryolite, 
chio Ite tee aere ases 


Crude and refined .. thousand short tons 
a to noncontiguous 


te JJ) ͤ hw dO mecs 


See footnotes at end of table. 


1973 


Value 
Quantity (thousands) 


9,928 
40 


516 
746 


NA 
66,900 
NA 
542 
NA 
68,086 
986 
210,233 
824,740 
781,798 


196,337 
1,168,495 


93,714 
86,914 
101,520 
18,608 


14,588,464 
1,155,862 


14,363 


r 4,539 
18,932 
967 
2,235 
26,679 
375 


2,240 
* 8,062 


1,678,716 
89,229 
6,190 

724 

609 


120 


825.071 
188 


4.208 
4.228 


49.829 
9.251 
40,705 


91 
12 


2,884 
357 
26,216 
8,980 
30,528 
3.820 
45,426 


466 
r 171 


314,172 
473 
21,770 
992 


2,201 
8,064 


6,702 


* 817,591 
118,296 


70,990 
189,064 
12,256 
34,084 


1.025 
r 2,440 


67,997 
10,660 
765 
134 
4.400 


F 1,820 


1974 


Value 
Quantity (thousands) 


14,006 
11 


981 
894 


NA 
65,114 
NA 
6,609 


NA 


61,245 
1,186 


253,847 
289,844 


848.878 
224.110 
1.376.888 


86,638 
5,847 


102,538 
21,465 


16,842,858 
1,053,980 


15.585 


8.751 
14,174 


1,179 
1,992 
33,653 
474 


8,395 
18.480 


1,414,598 
38,290 
5,821 
8,002 

621 


19 


565,649 
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Table 9.—U.S. exports of principal minerals and products '—Continued 
1973 1974 
Mineral Value Value 
Quantity (thousands) Quantity (thousands) 
NON METALS Continued 
Sand and gravel: 
Sand: 
Construction ` 9 short tons 422,488 $798 658,801 $1,182 
, Geet do 845,359 1,136 1,123,954 9,864 
Gravel «2 ͥ̃ ZA E do 415,894 667 412,896 668 
Sodium and sodium compounds: 
Sodium sulfat do ase 45 2,049 51 3,250 
Sodium carbonate do .... 426 16,064 564 84,156 
Stone: 
Dolomite, block do .... 69 662 86 1,669 
Limestone, crushed, ground broken 
Juss 2,316 5,400 2,798 7,758 
Marble and other building and monu- 
mental thousand cubic feet NA 1,244 NA 1,920 
Stone, crushed, ground, broken 
thousand short tons .. 766 4,819 626 4,850 
Manufactures of stone 8 EH NA 948 NA 2,011 
Sulfur: 
Crude „aaaeeeaa thousand long tons .. 1,771 84,830 2,580 95.516 
Crushed, ground, flowers ........- do r6 1,461 21 1,829 
Tale, crude and ground short tons 180,102 6,618 182,706 6,711 
MINERAL FUELS 
cen black thousand pounds 192,665 24,056 201.737 32,947 
oal: 
Anthracite 53 thousand short tons 717 11.240 735 16.577 
Bituminous 2222 (Ä do .... r 52,870 1,002,451 69,926 2,420,334 
Braut — do .... 92 5,107 118 6,729 
EE do 1.395 33,138 1.278 43,664 
Natural gas thousand cubic feet .. 84,805,211 43,162 107,873,053 68,676 
Petroleum: 
Crude thousand barrels .. 697 2,620 1,072 18,565 
ER E do .... 1,692 20,737 655 12,105 
Jet fel cock AAA eS irs do .... 824 4,087 656 7.687 
„„ eebe, do .... 1,561 19,671 1,293 27,211 
Kerosine 32 8 do .... 81 811 83 525 
Distillate fuel Ol do .... 2,526 25,680 307 5,518 
Residual fuel olg do .... 8,388 23,578 4,261 41,232 
Lubricating oil 2E do 10.728 173.546 11.297 821.951 
„ 0522 osc . ac sce do .... 338 8,262 841 5,238 
Liquefied petroleum gases doo 9,927 57,191 9,033 94,464 
WHX EE do 942 24.176 862 84.464 
CG§§öÜ—w oe nes tee a do .... 34,668 127,182 40,790 181,171 
Petrochemical feedstocks aa do .... 6,815 32,600 5,658 65,712 
Miscellaneous do 1.168 27,886 1.194 44,4338 
Total P XX 17.539.909 XX 12,783,090 
F Revised. NA Not available. XX Not applicable. 


! Due to additions of commodities and changes in classifications, data not strictly comparable 


to earlier years. 
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Table 10.—U.S. imports for consumption of principal minerals and products 


Mineral 


METALS 


222 DD CPG UD em e 4 3 0 ue RU e . 


Scrap 

Plates, sheets, bars, ete 

Aluminum oxide (alumina) ....... do 
Antimony: 

Ore (antimony content) .......... do 

use or liquated 


RS Ub DEP EE VN det ES en LI dh em am EE REL E T E il do ep em em em 
Oxide Ce CR GE «Wt REP (PO OUR ep Kp Hn Gams Cus WU XD EE o DP SUD (RR e a WE a ER do -o 
Arsenic: 
White (AOs content =- dO 22 
Metallic .... uc LL Ime QN uum 
Bauxite, cru . thousand long tons 
Beryllium ore short tons 
Bismuth cas d eae d oua aen e EE pounds .. 
n: 
Carbide ..... EE do .... 
Boric acid ze QO asus 
Calcium borate, erude ua 
ium: 
Metal eer short tons .. 
Flue dust (cadmium content). do 
clum: 
"———— ——ÉP— eee 
Chloride short tons .. 
Chromate: 


Ore and concentrates (CrsOs content) 
thousand short tons 


Ferrochrome .........-- ex dO ions 

Metal A» uk: CE» cb dE KE we qué Ou (Qe CUR QUA dE- Se DR UE CU MPO LX (Ré TEO en ER QNO E EN ums rm NS HER 
Cobalt: 

Metal 22 d pounds 

Oxide ( weight) 3 do 

Salts and compounds (gross weight) 


Columbium ore . do 
Copper (copper content): 


Ore and concentrates ....... short tons 
Regulus, black, coarse ...........- do .... 
Unrefined, black, blister do 
Refined in ingots, CC do 
Old and scrap ..............--... do 
Ferroalloys, n. e. . Sege 
Gallun kilograms .. 
Ore and base bullion ...... troy ounces .. 
Bulls — 
I/ ⁰˙A emu mae deis ie 
Iron ore thousand long tons me 
Iron and steel: 
Pig iron tons .. 
Iron and steel "products (major): 
ron produets oe nein 
Steel products ...............- aua 
SS AA es do .... 
Tin plate do .... 
Ore, flue dust, matte (lead content) D 
Base bullion (lead content do .... 
Pigs and bars (lead content) ...... do 
Reclaimed scrap, etc. (lead content) 
[A 
Sheet, pipe and shot ............. do 
Magnesium: 
Metallic and scrap .............--- do 
Alloys (magnesium content do 


Sheets, tubing, ribbons, wire, other 
forms (magnesium content) .... do 
nese: 
re (85% or more manganese) .. do .... 
Ferromanganese (manganese 


Man 


See footnotes at end of table. 


1978 


Quantity 


* 508,184 

r 46,824 

r 58,794 

F 8,406,689 


r 18, p 


r 2 12. 778 
1.586 
r 2,683,671 


322.236 
20.161 
86,431,521 


r 1,948 
174 


110,407 
7,857 


412 
r 105 
8 


r 18,398 
1,150 


62 

2,826 
19,682 
139 
128,166 
r 207,739 
r 18,981 


62,520 
11,124 


r 234,694 
8,610,073 
811,627 
43,296 
445,626 
88,048 

r 15.569.838 
886,693 
11,940 

F 94,299 
4 

e 178,116 


r 3,116 
e 712 


d 2,916 
389 


20 
122,685 


* 803,885 
2,452 


Value 
(thousands) 


* $225,545 
£ 16,754 

e 48,265 

* 211,288 


10,903 
78 


745 
6,096 


r 2,046 
2,680 
NA 
481 

r 9,688 


896 
8 
568 


r 12,963 
r 611 


78 
817 


21,028 
r 37,198 
6,080 

1 68,772 
2,714 
61 
2,201 
16,029 
106 
159,922 
r 264,967 
r 28,640 
21,297 
6,078 


19,888 
836,762 


986 
588.488 
28.925 
19.118 
8,026,099 
18,716 
884 

d Was? 
r 62,987 


r 588 
r 808 


r 1,437 
1,104 


129 
37,408 


r 68,387 
1,100 


1974 


Value 
Quantity (thousands) 


508,648 
74,748 
46,081 

8,627,024 


1,898, 744 


75.429 
844.811 
42,421,621 


1,985 
166 


109,252 
8,599 


481 
102 
2 


14,791 
1,509 


2 
8,129 


84,981 
2,426 
200,607 
818,349 
81,109 
81,668 
6,536 


829,857 
2,321,981 
92,978 
48,029 
842,348 
49.524 
16,696,508 
188,480 
12,046 
62,691 
831 
118,867 
1,286 

196 


4,815 
440 


50 
692,818 


827,874 
2,506 


$312,479 


696, ,298 
41,038 


29,328 
5.558.379 
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Table 10.—U.S. imports for consumption of principal minerals and products '—Continued 


Mineral 
METALS— Continued 
Mercury: 
Compound pounds 
Metal 8 e flasks .- 
Minor metals, selenium and salts ... pounds 
Molybdenum: 
Ore (metal content) sssaaa MO ELS 
Waste and scrap .........-....... do .... 
r cusa e ua do 
Compounds .........- EECH do 
Nickel: 
Pigs, ingots, shot, cathodes .. short tons 
Plates, bars, etc ee e -.- do .... 
,, ca a e Waste do 
SS (C ⁵·⸗m. AAA ee do .... 
Powder and flakes do 
Ferronickel ` VV eeneg eren Ss RUMP 


de so es eege 


Platinum-group metals: 
Unwrought: 
Grains and nuggets (platinum) 
troy rre sa 


Sponge (platinum) 6 occu 
Sweepings, waste and scrap .. do 
Iridium marem mme do 
Palladium 33 do 
Sir. ee do .... 
Ruthenium do .... 
Other platinum-group metals .. do .... 
Semimanufactured: 
Platinum . do .... 
Palladium do 
Rhodium 44õõ do .... 
Other platinum-group metals do 
Radium: Radioactive substituts 
Rare-earth metals, 3 and other 
cerium alloy pounds 
Silicon (silicon content): 
Metall TCU REDE, short tons .. 
Ferrosilicon .........- . SE 


Silver (general imports): 
Ore and base bullion 
thousand troy ounces .. 


Bullion 22:221 325 cea relire 898 
Sweepings, waste, dore -_._______- do 
Tantum ore --- thousand pounds 
n: 
Ore (tin content long tons 
Blocks, pigs, grains, et do 
Dross, skimmings, scrap, residues 
and alloys, n.8. pf sas wesc 
Tin foil, powder, flitters, ete ee een 
Titanium: 
Ilmen ite short tons .. 
Nille. hec ene (o colc 
„ x De ce pounds 
Ferrotitan lum do .... 
Compounds and mixtures do 


Tungsten (tungsten content): 
Ore and concentrates .. thousand pounds 


Waste and scrap ...............-- do 
Other alloys — ee 22-2- do 
Ferrotungste nnn do 


Uranium and other uranium- bearing and 
nuclear materials: 
Oxide U 2032 pounds 
Compounds, n. eee 222 do .... 
Isotopes (stable) and their compounds 
Radio isotopes, elements, etc. 
thousand curies .. 
Vanadium (content): 


Ore voces he ees thousand pounds .. 

Fer rovanadiumm e do .... 

Vanadium-bearing materials (vanadium 
pentoxide content) t .........- 3 


See footnotes at end of table. 


1978 


Quantity 


8,543 
46,026 
590.178 


458.315 
94.961 
34.626 

2,210,433 


120, 083 


243,684 


155,715 
658,240 
20,355 
3,806 
NA 


88,206 


8,302 
F 63,724 


83,990 

r 81,373 
15,472 
1,097 


r 4,798 
45,845 


1,281 
NA 


r 806.939 
2208,808 
13,648,385 
512.547 
121,789,426 


r 10,884 
102 


1,433 
1,107 


11,210,066 
10,914,684 

NA 
84,672,001 


57 
893 


XX 


Value 
(thousands) 


$30 
12,151 
6,023 


963 
197 
366 
2,083 


343,494 
7,108 
81,851 
3,906 
23,067 
70,532 
18,466 


r 18,611 
195,246 


1,322 
6,956 


r 311,856 
327,158 
28,057 

r 28,725 
809 


4,947 
8,105 


61,442 
82,860 
808 
5.537 


87 
1,174 


XX 


Value 


Quantity (thousands) 


62,807 
52.180 
841.259 


155.125 


1.450. 055 


137.314 
1.310 
42.999 
8,699 
9,371 
102,430 
6,449 


71,154 
833,122 
129,320 

28,980 
588,014 

97,058 

63,884 
234,789 


199,855 
750,078 
1,549 
7,821 
NA 


67,519 


5,914 
92,951 


84,568 
89,963 
8,864 
1,897 


5.877 
89,602 


1,761 

NA 
818.720 

2 235,507 
20,090,390 


4,592,316 
70,866,767 


8,670.678 
12,866,822 
NA 
24,246,498 
288 

7.744 


85,999 
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Table 10.—U.S. imports for consumption of principal minerals and products '—Continued 
1978 1974 
Mineral Value Value 
Quantity (thousands) Quantity (thousands) 
= METALS—Continued 
ne: 
Ore (zine content short tons .. * 164,174 * $24,708 188,788 $831,480 
Blocks, pigs, slabs ...... Ee O enen * 690,761 r 278,628 548,806 431,250 
Sheets, ete 4422 m 236 169 640 568 
Old, dross, skimmings .......... Ze aL * 2,828 F 606 8,868 1,786 
Dust, powder, flakes — 4,873 2,468 9,181 9,799 
Man actures Sb ab €b adb db ep e eem D ep a E dÉ, CH URP Calo dE dn, au. AM) GR E do o deër NA 7 608 N 568 
. 
Ore, including zirconium sand .... do .... 98,023 5.415 62,504 6,898 
Wrought, scrap, compounds ...... uus 2,181 8,894 2,702 4,865 
NON METALS 
Abrasives: 
Diamonds (industrial) . thousand carats .. * 19,166 * 65,718 18,418 62,920 
Other abrasive NA 70,942 NA 80,054 
n Geet short tons .. 192,478 98,914 766,164 128,822 
te: 
Crude and ground — do r 724,807 7,767 764. 625 9,166 
Witherite smsen re EE 1 4.611 716 3,435 710 
3 A ERECTUS Sead 82,780 6,719 43,3838 18,083 
Cement thousand wort tons * 6,686 * 104,128 5,732 101,784 
Narr .. . short tons 46,044 1,808 87,012 1,778 
Manufactured ____.___.......-.___ nf r 6,906 r 677 6,806 416 
% . do .... 219,789 26,062 21,216 6,969 
F par: 
Crude Llc AAA -long tons .. 264 22 80 (9) 
Ground and crushed .............. EPOR 103 4 62 8 
Fluor par short tons .. 1,212,847 52,620 1,886,889 60,988 
Gem stones 
Diamond thousand carats .. 26,181 21821, 185 4.588 760.040 
Emerald nonsnnnnnnnnnnen do ...- r 760 * 82,865 871 84,046 
Graphite alee short tons * 77,481 * 4,494 82,686 6,677 
Gypsum: 
Crude, ground, calcined 
thousand short tons 1,668 17,696 7,426 17,709 
Manufacture NA 4.242 NA 4,180 
Iodine, crude ............. thousand pounds * 6,149 r 10, 585 7,970 14,849 

IEN, dee rt tons .. 221 18 194 1 
Hydrated .......... EE, ` VE 47,809 941 48,284 1,811 
GG eer EEN 286,708 4,802 867,917 6,868 

Lithium: 
Orë -sijaansa nnana UO cess 6,078 482 8,166 $28 
Com SE EE 11 82 84 249 
Magnesium compounds: 
Crude magnesite ..... —.—. short tons SE oe 19 1 
Lump, ground, caustic calcined 
magnesia  ..............-..... EEN 10,967 784 8.990 092 
Refractory magnesia, dead-burned | fused 
magnesite, dead-burned dolomite . do .... * 158,224 r 18,911 156,401 18,455 
Seegen EE do 57.029 1.880 $2,064 2,107 
Uncut sheet and punch 
thousand pounds 1,169 1,269 794 941 
BEND õÄö§ĩê5t . iw unMDe e da do .... 6,072 11 0,634 198 
Manuf actures do .... 4,786 4,826 6,665 4,928 
Mineral-earth pigments, iron oxide pigments: 

Ocher, crude and refined .... short tons 66 9 58 10 
Siennas, crude and refined ........ Fed S 1,192 205 1,809 264 
Umber, c and refined 3 9,665 669 7,190 566 
Vandyke brown ..........------—-- sone 966 144 958 188 
Synthetie 42 SC 81,436 10,700 41,948 14,969 

Nepheline syenite: 
J do .... 258 4 4,6065 7 
Ground, crushed, etre do .... 418,838 6,022 605,028 7,668 
Nitrogen compounds (major), nouns 
Se d short tons r 2,842 * 146,667 8,874 845,280 
Phosphate, erude do .... 365 31,288 3182 38,999 
Phosphatic fertilisers ...............-- do * 182 * 11,889 202 $2,612 


See footnotes at end of table. 
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Table 10.—U.S. imports for consumption of principal minerals and products '—Continued 


Mineral 


NON METALS—Continued 


Pigments and salts: 
Lead pigments and compounds 


short tons .. 
Zine pigments and compounds .... do 
Pumice: 
Crude or unmanufactured ........ do .... 
Wholly or partly manufactured ... do .... 
Manufactures, n. . p.222 
SH crystal (Brazilian pebble) ~~ pounds 
anat ot Le da E thousand short tons .. 
Sand and gravel: 
Glass sand do .... 
Other sand and gravel ........... do 
Sodium sulf ate =- dO oss 
Stone and whiting 2 
Strontium: Mineral short tons 
Compound ses 
Sulfur and compounds, ore and other forms, 
o AAA thousand long tons .. 
Tale: Unmanufactured ......... short tons 
MINERAL FUELS 
Carbon black: 
Acetylene sees ren eee ee ds .. 


poun 
Gas black and carbon black ....... do 
Bituminous, slack, culm, lignite 


short tons .. 
Briquets ce do 
GGG ³˙ ee 8 do 

Natural gas, ethane, methane, and 
3 thereof ..... thousand cubic feet 

eat 
Fertilizer grade short tons .. 
Poultry and stable grade do .... 
Petroleum: 
Crude petroleum thousand barrels .. 
Distillate fuel oll aad s QN do 
Residual fuel oll do .... 
Unfinished oils ..................- do 
Gasoline do 
Jet fuel ⁰¹ AAA uad do 
Motor fuels, n. e. do ...- 
Fersen do ...- 
Lubricants do .... 
WAX EE EE do 
N aphtha EE EEN do .... 
Liquefied petroleum gases do 
Asphalt 2 lllosenednueendoeau dm do 
Miscellaneous do 
/ ⁰¹· TTT 
r Revised. NA Not available. 


1978 


Quantity 


20,516 
F 36,802 
r 6,064,312 


5,026 
805,400 
NA 


1,222 
22,993 


1,268,499 
8,669,196 


126,641 
1,425 
1,077,787 


r 1,015,524,232 


817,639 
5,862 


F 1,297,616 
r 191,364 
r 667,015 

r 3,270 
17,330 

r 78,089 
r 1,835 
1,078 

r 129 

r 382 

r 99,811 
r 48,076 
r 8,948 
r 13,394 


XX 


XX Not applicable. 


Value 


(thousands) 


$8,602 
14,071 
* 157,057 


95 
1,038 
19 


864 
r 12,664 


840 
1,236 
b. 658 

48. 67 8 

657 

1,724 


? 14,871 
1,658 


2,080 
991 


1,007 
128 
89,263 


r 846,197 


18,390 
872 


* 4,240,226 
r 726,845 

r 1,707,459 
r 35,386 
139,628 

r 825,649 

r 7,852 
6,946 

F 2,204 

r 8,998 

F 841,407 

* 162,647 

r 21,147 

r 51,928 


17,382,775 


1974 


Value 
Quantity (thousands) 


14,884 
89,436 
7.265.222 


8,868 


2,150 
80,252 


7,749,624 
29,615,297 


2,080,407 
48,288 
8,540,826 


967,116,185 


828,268 
8,267 


1,862,458 


12,209 
19,853 


XX 


67,781 
888 
198,165 
608,277 
22,816 
266 


16,262,724 
995,549 


89,656,497 


1 Due to additions of commodities and changes in classifications, data are not strictly comparable 


to earlier years. 
3 Data adjusted by the Bureau of Min 


es. 
? Includes titanium slag averaging about 70% TiO. 


* Classification established Jan. 1, 1974. 
5 Less than % unit. 
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Abrasive Materials 


By Robert G. Clarke 


The overall output of natural abrasives, 
excluding emery, decreased 14% in quan- 
tity and 5% in value compared with 1973. 
Tripoli-type crudes decreased in both 
quantity and value. Special silica stone 
products decreased slightly in quantity but 
showed an increase in value. The sales of 
garnet were the highest in its history for 
both quantity and value. Emery production 
was down 13% in quantity. 


The overall production of artificial abra- 
sives increased 13% in quantity and 61% 
in value. Silicon carbide production re- 
mained essentially unchanged in quantity, 
but the value increased. For all other 
artificial abrasives the increase in produc- 
tion was well over that of 1973 in both 
quantity and value. 


SIEG a scientist, Division of Nonmetallic Min- 
erals. 


Table 1.—Salient abrasive statistics in the United States 


Kind 1970 1971 1972 1978 1974 
Natural abrasives (domestic) sold or used 
producers: 
Tripoli (crude) ......... short tons 68, 105 75,184 87,864 101,619 81,721 
Vale ..............- thousands .. $520 $569 $791 $929 $516 
Special silica-stone products ! 
short tons .. 8,184 2,849 8,241 8,466 8,184 
Vale ..............- thousands __ $665 $568 $670 $677 $717 
Garne short tons 18.837 18.984 18,916 22,112 24,684 
Value ..............- thousands .. $1,986 $1,984 $1,957 $2,380 $2,551 
TT Short tons .. 1,586 2,888 2,884 2,520 
FF thousands W W W W 
Artificial abrasives ? EE short tons 661,107 472,299 584,680 — *645,818 3780,018 
Vaueeekee thousands .. $85,772 $79,027 $92,958 %§108,808 175,678 
Foreign trade (natural and artificial 
abrasives) : 
Exports (value)) do $64,388 $60,685 $64,219 $82,969 $115,508 
Reexports (value) do $28,085 $21,711 $26,746 $29,418 $29,798 
Imports for consumption 
(value) ...........-...-.--- do ..-- $96,467 $89,085 $106,512 $186,655 $142,974 


W Withheld to avoid disclosing individual company confidential data. 
1 Includes grinding pebbles, grindstones, oilstones, tube-mill liners, and whetstones. 
3 Production of silicon carbide and aluminum oxide (United States and Canada); shipments of 


metallic abrasives (United States). 


3 Includes production of aluminum sirconium oxide (United States and Canada.). 
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FOREIGN TRADE 


Imports of abrasive materials were 5% 
more in value than in 1973, and exports 
plus reexports increased 29%. Net exports, 
the excess of exports, and reexports over 
imports, were $2.3 million, the first occur- 
rence of net exports historically for abra- 
sive materials. The volume, as well as the 
unit values, of most abrasive materials 
exported and reexported increased. 

The major influence on the total value 
of trade continued to be industrial dia- 
mond. Industrial diamond imports totaled 
18.4 million carats of loose material valued 
at $62.9 million, a decrease of 4% in both 
quantity and value from that of 1973. The 
exports of industrial diamond, loose, a- 
mounted to 15.0 million carats, an increase 
of 43%, and the value was $40.3 million, 
an increase of 37%. Reexports of similar 
industrial diamond amounted to 3.7 million 
carats, a decrease of 18%, and the value 


was $29.6 million, an increase of 1%. The 
diamond content in diamond wheels, ex- 
ported and reexported, amounted to 
901,000 carats, an increase of 20%, the 
declared value was $5.6 million, an increase 
of 33%. The imports of diamond wheels 
are listed by number and value; the value 
in 1974 decreased to $971,000 from 
$1,037,000 in 1973. 

The 1974 receipts of industrial diamond 
from Ireland were 8.3 million carats, 
valued at $18.7 million, reflecting a de- 
crease of 13% in quantity and 12% in 
value from those of 1973. The share of 
imports provided by Ireland was 45% of 
the total quantity and 30% of value. Of 
the industrial diamond listed as powder 
or dust, synthetic diamond was 4.6 million 
carats valued at $9.3 million, and natural 
diamond was 7.2 million carats valued 
at $15.2 million. 


Table 2.—U.S. exports of abrasive materiab, by kind 
(Thousands) 


1978 1974 
Kind 
Quantity Value Quantity Value 
NATURAL ABRASIVES 
Dust and powder of natural and synthetic 
precious or semiprecious stones, including 
diamond dust and powder ....... carats .. 9,928 $25,071 14,005 $84,822 
9 bort, except dust and 
33327 -—ᷣmà—ͤ 8 do 40 188 11 25 
Industríal diamond ................. do .... 516 4,208 981 5.460 
Emery, natural corundum, and other natural 
abrasives, n.. pounds .. 365,625 8.979 89,784 5,746 
MANUPACTURED ABRASIVES 
Artificial corundum (fused aluminum 
oxide do 59,157 11,470 64,682 14,898 
Silicon carbide, crude or in grains ... do 15,445 3.413 27.224 5.818 
Carbide abrasives, n. eee do .... 1,964 4,006 1,748 4,905 
Grinding and polishing wheels and stones: 
Diamond eM 74 4,228 894 5,574 
Pulpstones ..................- pounds .. 2,450 888 8,815 1,180 
Polishing stones, whetstones, Gëtter 
hones, and s stones do 787 1,050 1,261 1,624 
Wheels and stones, n.e.c ........ do 5,204 9,716 5,551 12,628 
Abrasive paper and cloth, coeted with natural 
or artificia] abrasive materials reams _- 860 12,067 528 19,844 
ted abrasives, n.e.c e NA 2,785 NA 8,144 
wv ` TV EE xx 82,969 XX 115,508 
Eet Ee 
NA Not available. XX Not applicable. 
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Table 3.—U.S. reexports of abrasive materials, by kind 


( Thousands) 
1978 1 
Kind .. 
Quantity Value Quantity Value 


diamond dust and powder ....... carats .. 488 $1,206 369 $1,010 
rt except At and m 
powder .__..._--._.-____-.-__ See 418 2,872 465 3,802 
Industrial diamond ................. do .... 8,578 25,596 2,856 25,274 
, natural corundum, and other natural 
abrasives, n. ., «„ „„ pounds .. 167 89 4 100 
MANUPACTURED man 
Carbide abrasives `... do (1) 9 (4) 8 
Grinding and polishing wheels and "on: : 
Pedo BMC HL S BS r 9 7 40 
Polishing stones, whetstones, oilstone, 
hones, and similar stones .. pounds .. 1 8 sz eeh 
and stones, n.e.c ........ do 108 182 18 14 
Abrasive paper and cloth, coated with natural 
or arti abrasive materials reams .. A) 0) 1 
Coated abrasives, n. e. 7 N 49 
Total ooo es xx 29,4138 xx 29,798 


? Revised. N ^ dot available. XX Not applicable. 
1 Less than !4 unit. 


Table 4.—U.S. c for consumption of abrasive materials 


natural and artificial), by kind 
( Thousands) 
1978 1974 
Kind — — ————À Á— — D e —— 
Quantity Value Quantity Value 
crude -..-.----.- short tons -- 1 $34 2 $168 
Emery, flint, rottenstone, and tripoli, 
crushed ...............- do .... 13 408 11 8 
Silicon carb erude ............- do .... 118 16,762 98 15,720 
um erude do ...- 188 29,190 204 A 
Abr dis ad eral ulveriied Ee d Wie 
asives, ns, pulver 
refined: 
Rottenstone and tripoli ........ do = (1) 1 
Silicon carbids ee 4 1,510 A 2.080 
Aluminum oxide .............. cade 7 2.156 9 8,197 
Emery, corundum, flint, garnet, 
and other, including artificiali 
ras les Te (1) 166 1 286 
Papers, cloths, and other materials 
w or partiy coated with natural 
or artifice abrasives `... sees " (3) 14,682 (3) 17,496 
Hones, whetstones, oilstones, and 
polishing stones number 367 118 248 106 
Abrasive wheels and millstone: 
Burrstones man ured or bound up 
into millstones .......- short tons (1) 4 C 2 
Solid natural stone wheels Stee i 9 17 15 
Ar a M Ae do 98 1,087 64 
UCET RM IUE MUN (3) 8,698 (3) 8,514 
Artieles not especially provided for: 
e m C NIORT SD (3) 51 (3) 15 
Natura] corundum or artificial 
abrasive materials 2 2) 267 3 412 
Ghee (s) 244 i) 206 
Diamond: 
Diamond dis number .. 18 895 19 
Crushing hort carats .. 14 166 144 865 
Other industrial diamond do ? 5,562 * 84,485 5,080 81,210 
Miners’ diamond do 978 4,650 1,826 6,888 
Dust and powder ............- do r 12.557 ? 26,412 11,869 24,462 
Total WEEN xx ? 136,655 xx 142,974 
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TRIPOLI 


Although different in some respects, 
fine-grained, porous, silica materials are 
discussed as a group because they have 
similar properties and end uses. Commer- 
cially, the term “tripoli? is applied to 
material from Arkansas, Missouri, and 
Oklahoma; and the term "amorphous" or 
"soft" silica is applied to the material 
from the southern Illinois area. Rotten- 
stone mined in Pennsylvania is more 
earthy, but its properties render it suitable 
for end uses similar to those of tripoli and 
amorphous silica. Production of crude 
tripoli (table 1) decreased 2096 in quan- 
tity and 4496 in value. Processed tripoli 
sold or used (table 5) decreased 496 in 
quantity but increased 6% in value. The 
uses for processed tripoli in 1974 were 
59% for abrasives and 39% for fillers 
compared with 62% and 36%, respec- 
: tively, in 1973. 

Tripoli producers in 1973 were Malvern 
Minerals Company, Garland County, Ark., 
which produced crude and finished ma- 
terial, and The Carborundum Co., which 
produced crude in Ottawa County, Okla., 
and finished material in Newton County, 
Mo. Illinois Minerals Co. and Tammsco, 
Inc., both in Alexander County, Ill, pro- 


duced amorphous silica. Keystone Filler 
and Manufacturing Co., in Lycoming 
County, Pa., mined and processed rotten- 
stone. The major use of amorphous silica 
and rottenstone was for abrasive purposes; 
the minor use was as a filler. 

Prices quoted in Engineering and Mining 
Journal, December 1974, for tripoli and 
amorphous silica were as follows: 


Tripoli, paper bags, carload lots, f.o.b., in 
cents per pound: 
White, Elco, Ill.: Air floated through 
200 meer en 1.4 
Rose and cream, Seneca, Mo. and 
Rogers, Ark 
Once ground .................- 2.90 
Double ground ...............- 2.90 
Air. oat. 22 222r 8.15 


Amorphous silica, bags, f.o.b. in dollars pe 


ton: 
Elco, III.: 
Through 200 mesh, 


90% to 950ũ eee $28 
Through 200 mesh, 

96% to 999%cl/ Le 29 
Through 825 mesh, 

90% to 96% ---------------- 80 
Through 325 mesh, 

96% to 98% -_-.---.-------- 32.60 
Through 325 mesh, 

98% to 99.4ů)õ⸗ 4 
Through 325 mesh, 99.5% ..... 48.50 


Through 400 mesh, 99.9% ..... 71 


Table 5.—Processed tripoli ' sold or used by producers in the 
United States, by use 


Kind 
Abrasives short tons 
Value uc ³ A thousands 
III! . eed oeaan short tons 
Value ẽſ ꝛ ] ¼ ¼m ⁊¾ v ĩ¼ au thousands 

Other 2250325262055 A 88 short tons 

FNalle EN thousands 
TOM) Lm uos ee Lus short tons .. 
Value! -... lcu thousands .. 


Below 15 micrometers, 99% 78.50 
Below 10 micrometers, 99% — 100 
Dierks, Ark.: 
200 mess 80 
825 mesh ....................- 40 
1970 1971 1972 1973 1974 
41,703 44,899 47,821 55.420 50.615 
31.583 31.692 $1,918 $2,233 $2.251 
18,093 20,457 25.973 32,407 83,361 
$546 $681 r $847 $1,158 $1,346 
1,134 1,327 1,584 2,105 2.025 
328 $32 $43 $62 $66 
60,930 66,683 74.878 89,932 86,000 
$2,156 $2,406 $2,807 $3,453 $3,665 


1 Includes amorphous silica and Pennsylvania rottenstone. 


3 Partly estimated. 


8 Data may not add to totals shown because of independent rounding. 
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SPECIAL SILICA STONE PRODUCTS 


Special silica stone products include the 
following: Oilstones from Arkansas, whet- 
stones from Arkansas and Indiana, grind- 
stones from Ohio, grinding pebbles and 
deburring media from Minnesota and 
Wisconsin, and tube-mill liners from Min- 
nesota. Although the output decreased 
about 10%, the value increased 6%. 


Producers of oilstones and whetstones 
in Garland County, Ark., were John O. 
Glassford, Hiram A. Smith, Cleve Milroy, 
Arkansas Abrasives, Inc., and Norton Pike 
Division of Norton Co. In Lawrence 
County, Ind., Hindostan Whetstone Co. 
operated a plant to finish its stone obtained 
from a quarry in Orange County, Ind. 
Cleveland Quarries Co. produced grind- 
stones at its Amherst quarry, Lorain 


County, Ohio. Jasper Stone Co. produced 
grinding pebbles and tube-mill liners from 
its quarry in Rock County, Minn., and 
Baraboo Quartzite Co., Inc., produced 
deburring media at its quarry in Sauk 
County, Wis. 


Table 6.—Special silica-stone products 
sold or used in the United States 


Quantity Value 

Year (short (thou- 

Geen sands) 
1970 ............-- 8,184 $665 
Ii vm 2,849 568 
/// ae 8,241 670 
19788 8,466 677 
1974. ²˙ A 3.184 717 


! Includes grinding pebbles, grinds tones, oil- 
stones, tube-mill liners, and whetstones. 


NATURAL SILICATE ABRASIVES 


Garnet.—Sales of domestic garnet were 
at an alltime high in 1974; the quantity 
sold increased 8% and the value increased 
7% over the respective quantity and value 
in 1973. Crushing, grinding, and screening 
were the customary processing for standard 
sizes and grits used in coated abrasives 
and in loose abrasive applications. To 
meet specifications for some special end 
uses, additional sophisticated treatments 
were applied to the grain. There were three 
active producers—two in Idaho and one 
in New York. Barton Mines Corp., Warren 
County, N.Y., was the largest producer and 
sold its garnet for use in coated abrasives, 
glass grinding and polishing, and metal 
lapping. Emerald Creek Garnet Milling 
Co., and Idaho Garnet Abrasive Co. 
produced garnet from placer deposits in 
Benewah County, Idaho. The Idaho pro- 
ducers reported their garnet was used in 
sandblasting, water filtration, as a filler 
in rubber products, and for miscellaneous 
abrasive lapping applications. 

Average of prices for New York garnet, 


Lob, North Creek, N.Y., 2,000-pound 
release, in 330- to 370-pound containers 
were as follows, in cents per pound: 


Untreated for manufacturing of coated 
abrasives: 


Grades 16 through 3½½;½z „ 18 
Grades 40 through 220 .............- 20 
Grades 240 through 280 28 
Grades 320 through 600 25 
Untreated for technical grinding and lapping: 

Mesh sizes 20 to 2b0b0hhhhh 1 

Mesh sizes 280 to 300hͥ0 20 
Micrometer sizes 27 to 28222 22 
Micrometer sizes 20 to 88 25 
Micrometer sizes 6 to |... .....—- M 


Micrometer sizes 4 to 2 
Prices for Idaho garnet, f.o.b. Seattle, Geen 
from 5.5 to 10 cents per pound. 


Table 7.—Abrasive garnet sold or used by 


producers in the United States 
Quantity Value 
Year (short (thou- 
ton ) sands) 
1970 .........- 18,837 $1,936 
1971 se 18,984 1.984 
19777777 18.916 1.957 
1978 — 22.772 2,880 
197 24.684 2. 55 1 


NATURAL ALUMINA ABRASIVES 


Corundum.— Domestic production of 
abrasive-grade corundum on a commercial 
scale was last reported in 1918. The 
corundum used by domestic industry for 
many years was imported from Southern 


Rhodesia, but sanctions imposed in 1968 
by the United Nations halted this trade. 
In 1969, the Office of Emergency Pre- 
paredness dropped corundum from the 
list of strategic and critical materials 
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for stockpiling. Domestic industry im- 
ported corundum from the Republic of 
South Africa in 1973 and 1974 for local 
consumption. 

Prices quoted in Engineering and Mining 
Journal, December 1974, for corundum, 
per short ton of crude, c.i.f. U.S. ports 
were as follows, in dollars: 

Crystal 120-130 
70-75 
Emery.—Two producers of emery were 

active in 1974; De Luca Emery Mine, Inc., 

and Bates Mine, both near Peekskil in 

Westchester County, N.Y. Data on value 

of production were withheld to avoid 

disclosing individual company confidential 
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was used mostly in aggregate for heavy- 
duty nonslip floors, pavements, and stair 
treads. Smaller amounts of domestic emery 
were used in coated abrasives and tumbling 
abrasives. 

World production data for emery are 
principally for Greece and Turkey. In 
1973, production of emery in Greece was 
estimated to be 7,716 short tons. Produc- 
tion of emery in Turkey in 1973 was 
reported as 101,724 short tons valued at 
$923,000. 

Prices quoted in Industrial Minerals, 
No. 87, December 1974, for emery, per 
metric ton, c.i.f. main European port were 
as follows, in dollars: 


data. The quantity of emery produced Coarse grain 90-105 
decreased to 2,520 tons from the 2,884 Medium and fine grain 90-113 

tons produced in 1973. Domestic emery 

Table 8.—Natural corundum: World production by country 
(Short tons) 

Country 3 1972 1978 1974 » 
222 ͥ ³o WW... 8 1 431 218 WE 
Sa- Republié 22 . 0c 002 m cad 2 a 
th Africa, Republic J)) es ees eee 824 291 808 
USSR” )) 8 7.700 7.700 7.700 
|j. [0 00 Ä³¹ðê₄tiͥ ĩ x ... ae 835 *'380 
TT WEE 8,458 8,605 8.658 


* Estimate. P Preliminary. r Revis 


1 In addition to the countries listed, 9 Rhodes ia presumably continued to produce natural 
eorundum at a significant level (several thousand tons annually), and both Argentina and Kenya 


may have produced minor quantities of this commodity, 


but output is not reported, and available 


information is inadequate for formulation of reliable estimates of output levels. 


INDUSTRIAL DIAMOND 


Domestic production of synthetic in- 
dustrial diamond in 1974 was estimated 
to be 19 million carats, an increase of 2 
million carats over that of 1973. Secondary 
production, comprising salvage from used 
diamond tools and from wet and dry 
diamond-containing wastes, was estimated 
to be 2 million carats. 

The Government stockpile inventory as 
of December 31, 1974, was 35.9 million 
carats of crushing bort and 21.1 million 
carats of stones. The objectives for both 
categories are zero, and the inventories 
were considered excess. Still available for 
disposal from prior enabling legislation 
were 12.2 million carats of bort and 1.1 
million carats of stones. The inventory of 
small diamond dies was 25,473, of which 
the objective was 7,900, and 17,573 was 
excess. 

Exports and reexports of industrial dia- 


mond dust and powder, which included 
synthetics, were 14.4 million carats valued 
at $35.8 million. Crushing bort, except 
dust and powder, exported amounted 
to 500,000 carats valued at $3.3 million. 
Exports and reexports of stones were 3.8 
million carats valued at $30.7 million. 
The total of exports and reexports of dust 
and powder, bort, and stones was 18.7 
million carats valued at $69.9 million. 


Table 9.—U.S. imports for consumption 
of industrial diamond (excluding 


diamond dies ) 
(Thousand carats and thousand dollars) 
Year Quantity Value 
1918 2b oe ees 15,134 52,619 
1078 EE 19,166 68,718 
1974 `... 18,418 62,920 
* Revised. 
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WORLD REVIEW 


Botswana.—In October, the Government 
announced its intent to take a 50% share 
in the equity of the Orapa diamond mine 
of De Beers Consolidated Mines, Ltd.* The 
arrangements were likely to result in an 
increase in the Government's share of the 
profits from Orapa from about 50% to 
more than 75%. De Beers introduced a 
third working shift in June, which raised 
the output from 2.4 million carats per 
year to 3 million carats? The average 
recovery ratio of industrial to gem-quality 
stones recovered at Orapa is roughly 
85:15.“ The smaller Dk 1 pipe discovered 
by De Beers about 30 miles southeast of 
Orapa has been under an economic feasi- 
bility study for about 2 years. De Beers 
is negotiating with the Government on 
terms to bring the new mine into pro- 
duction. 

Central African  Republic.— Diamond 
production in 1974 was nearly 2596 higher 
than that of 1973. Total exports of 
343,950 carats valued at $14,372,000 
accounted for about 35% of the nation’s 
foreign exchange receipts. Société Centra- 
fricaine d’Exploitation Diamantifére (SC- 
ED), a new company formed in 1973 by 
Cominco, Ltd., of Canada and Diamond 
Distributors Inc. of New York, had a 
successful first year and was planning to 
expand its river dredging operations. 

Ghana.—Yearly production between 1968 
and 1973 in Ghana’s two diamondiferous 
areas—the Birim Basin (Eastern Region) 
and the Bonsa Region (Western Region) 
—has averaged 2.47 million carats, ac- 
cording to the Ghana Department of 
Mines.” Three companies, Ghana Con- 
solidated Diamond, Ltd. (G.C.D.L.), 
Cayco (Ghana) Ltd, and the Amal- 
gamated Diamond Corp., are actively 
engaged in mining diamonds in the Birim 
River Basin. First International Natura 
Corp. (FINCO) of the United States 
completed exploration in the Birim and 
Pra River Basins within an area of 24.7 
miles from the confluence of the Birim 
and Pra Rivers. The Ghana Government 
will own 55% of the FINCO prospect. 
G.C.D.L., which is 5596 owned by the 
Government of Ghana, and 45% by Con- 
solidated African Selection Trust, pro- 
duced about 96% of the diamond output 
in Ghana in the period 1968-73. 
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Greenland.— About a dozen small indus- 
trial diamonds were found at Fiskenaesset 
near the southern tip of Greenland ac- 
cording to the Aarhus Stifstidende, a 
Copenhagen newspaper. De Beers Con- 
solidated Mines Ltd., of the Republic of 
South Africa, planned further investi- 
gation to determine the source of the 
diamond. 

Indonesia.— The state mining company, 
P. N. Aneka Tambang, closed its plant 
that processed alluvium for diamond at 
Talang Intan, Cempaka Putih, South 
Kalimantan following unfavorable results 
after a 5-year trial program. Mining for 
diamond in Indonesia is at a low level. 

Ivory Coast.—Société Anonyme de Re- 
cherches et d'Exploitation Minières en 
Côte d'Ivoire and Waston Company ex- 
perienced decreased diamond production 
due to a breaking-in period for new 
processing equipment at their respective 
plants.” 

Lesotho.—On March 1, 1974, Finance 
Minister, E. R. Sekhonyana, announced 
that an agreement in principle had been 
reached between De Beers Diamond Corp. 
and the Government of Lesotho on opening 
the Letseng-la-terae diamond mine. De 
Beers will improve the access road and 
carry out the mining operation. The project 


, was estimated at over $30 million of which 


$4.5 million was for infrastructure and 
$25.5 million for capital work. About 2 
years would be needed to reach production. 
The Government will have 2596 equity and 
be represented on the Board of Directors. 
De Beers will handle the marketing of 
diamond through the Central Selling 
Organization by means of a diamond 
sales company registered in Lesotho. 
Southern Rhodesia.—K imberlitic Searches 
Ltd., a prospecting subsidiary of De Beers 
Consolidated Mines Ltd., was granted an 
exclusive prospecting order for about 60 


? Bureau of Mines. Diamond: Botswana. Mineral 
Trade Notes, v. 71, No. 11, November 1974, p. 7. 
3 Minin 5 Growth Ahead for Botswana 


Mining. V. 6, June 1974, pp. 451, 453. 
* Mining Journal. Mining Week: Progress in Bot- 
swana? V. 284, No. 7281. Mar. 7, 1975, p. 167. 


2 Bureau of Mines. Diamond: Ghana. Mineral 
Trade Notes, v. 71, No. 7, July 1974, pp. 34. 
6 te eg Post. Diamond Probe in Greenland. 

No. 159, May 13, 1974, p. C-5. 

7 The Activities of the Mining Sector in 1974, 
Ivory Coast. Translations on Africa, Joint Pub. Res. 
Service, No. L 5230 GUO No. 453, Mar. 20, 1975, 
pp. 22-24. 

* Bureau of Mines. Diamond: Lesotho. Mineral 


Trade Notes, v. 71, No. 5, May 1974, p. 3 
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square miles in the Bulawayo mining 
district effective until August 23, 1976." 
This is the fourth exclusive prospecting 
order for De Beers, and to date, no indi- 
cation of any commercial finds has been 
given. The granting of the order signifies 
that the application company wishes to 
conduct a more detailed examination. 

South Africa, Republic of.—Diamond 
sales by the Central Selling Organization 
in 1974 were R849 million ($1,189 million 
U.S.), or 7.8% lower than in 1973." 
Sales in the first half of 1974 set a new 
record, and the reduction in the total 
was caused by a marked deterioration in 
sales in the second half. During this 
period excess production was absorbed into 
stock. No breakdown was given for sales 
of either gem stones or industrial diamond. 
Notwithstanding the slowdown in the world 
economy, sales of industria] diamond were 
higher in 1974 in both volume and value. 
The widespread increase in exploration 
for new sources of energy and gold re- 
sulted in increased usage of stones in 
drill bits. Toward the end of 1974, the 
sorting and classifying of diamonds pro- 
duced by De Beers in South and South- 
west Africa was centralized in a new 
building at Kimberly, which is also the 
new headquarters of the Diamond Pro- 
ducers Association. 

Zaire.—The Government announced a 
decision on November 30, 1973, to take 
possession of the Société Minière de 
Bakwanga (MIBA) by increasing its 
shareholdings from 50% to 100%." MIBA 
has had an output of about 12 million 
carats of diamond in recent years. About 
8396 is bort, 1596 is industrial stones, and 
296 is gem quality. 


TECHNOLOGY 


Four articles speculated that the kimber- 
lite formations in West Africa, prior to 
the separation of Africa and South America 
by the continental drift, were the possible 
origin of diamonds in the Guiana Shield." 
The Mines Division of De Beers Diamond 
Research Centre in Johannesburg, Re- 
public of South Africa, continued develop- 
ment work on a number of projects." 
These included a jet attritioner mill and 
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plant for re-treating fine tailings, the use 
of centrifuges for treating slimes, magnetic 
separation of fine gravity concentrates, and 
the use of a heavy-media cyclone. 

The invention of an inexpensive, flexible 
diamond abrasive tool with low carat 
content received the Richardson Gold 
Medal Award for Outstanding Merit from 
the Institute of Patentees and Inventors, 
London.“ Tools of the new design have 
been used successfully for grinding and 
polishing stone, leveling ceramic tiles and 
glass, and surfacing plastics and a variety 
of woods. The basis of the invention is 
a flexible, meshlike structure on which the 
industrial diamond is deposited only on 
the land, exposed by the intersection 
of the weft and warp. About 1696 of the 
total surface area of the tool contains 
diamond. | 

An article reported the results of research 
on three strength testing methods for 
diamond.“ Diamond specimens researched 
were invariably small, irregular, and unique 
in their impurities and defects. The first 
study, the Hertzian method of strength 
measurements in which an indenter is 
pushed against the solid under test and 
the load measured, revealed that diamond 
must be used as the indenter also to 
obtain reliable results. The second study, 
a compression test of single particles to 
fracture, showed that the results depended . 


? Engineering and Mining Journal. Exploration 
Round Up. Rhodesia: The Search for Diamonds. 
V. 175, No. RO October 1974. p. 17. 

10 De Beers Consolidated Mines Limited. 1974 
Annual Report. 52 p 

n 1 Journal. ociété Minière de Bakwanga 
(MIBA). 282, No. 7241. May 31, 1974, p. 444 

13 Reid, Ys R. Proposed Origin for Guianian 
Geology, v. 2, No. 2, February 1974, 
. and E. W. F. de Roever. e 


pp. 14 4 D. A. Proposed Origin foc panes 


Diamonds: Comment Geology, v. 2, No. 10, Oc- 
tober Get, ^ PP 5-476. 

Reid, WE Origin for Guianian Dia- 
monds: 


ly. Geology, v. 2, No. 10, October 
1974. p. Rep 


13 De Beers Consolidated Mines Limited. 
Annual Report. 25. 

15 Industrial Diamond Review. New Flexible Tool 
Concept Promises Increased Scope for Diamond 
„ 108.11 1974, pp. 356-362 

15 Fie M. Hauser, M. Hutchings, 
and A. 6. % Woodward. 7 1977 Ten Diamond. 
Ind. Diamond Rev., July 1974, pp. 224—259. 
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Table 11.—Diamond (natural): World production by country 
(Thousand carats) 


1972 1978 1974 P? 
Country — — — — 
Gem Indus- Total Gem Indus- Total Cem Indus — Total 
trial trial trial 
Africa : 

Angola 1,616 589 2,155 1,694 681 2,126 1,600 500 ¢ 2,100 
Botswana 360 2.048 2,408 862 2.054 2,416 408 2,310 2,118 
Central African 

Republie ......... 846 178 524 251 129 880 800 150 * 450 
Ghana ` 266 2,3508 2,659 232 2.085 2,317 257 2,816 2, 573 
Guinea 25 55 80 25 55 80 25 55 80 
Ivory Coat 184 200 884 120 180 800 180 190 * 820 
Lesotho 1 8 9 1 r g 9 2 9 11 
Liberia è `... * 481 4409 4 890 r 609 r 808 *817 377 259 636 
Sierra Leone è _.___- 720 1.080 1,800 646 768 1,404 670 1,000 ° 1,670 
South Af GES 

Republic of: 

Premier mine 613 1,841 2,464 625 1.876 2,501 606 1,817 2,422 
Other de Beers 
Company ... 2.291 * 1,874 7 4,165 2,868 1,988 4,306 2,897 1,961 4,358 
Other .........- 466 r 310 r 776 456 803 758 433 289 722 
ot al 3.370 4,025 17,8965 8,448 4.117 7.565 3,435 4.067 7.502 
South West Africa, 

Territory of |... 1,516 80 1,596 1,520 80 1,600 1,491 79 1.570 
Tanzania .......... 326 r 326 r 652 r 251 1 250 * 601 275 275 * 550 
Zaire r 1,332 7 12,058 18,890 1 1,082 711.858 12,940 1. 100 11,900 ° 18,000 

Other Areas 

Brasil è ............ 155 155 310 160 160 820 160 160 820 
Guyana 20 29 49 r 31 r 2] 52 30 20 60 
India 17 8 20 18 8 21 17 8 * 20 
Indonesia® ........ 12 8 15 12 8 15 12 8 16 
U.S.S.R è .......... 1,850 1,850 9.200 1.900 7,600 9,500 1,950 7,850 9,800 
Venezuela 141 315 456 315 1463 778 280 420 700 

World total ...... 12,688 81,249 438,937 12,477 80,668 48,140 12,519 81,566 44,085 


* Estimate. P Preliminary. r Revised. 

1 Total (gem plus industrial) diamond output for each country is actually reported except where 
indicated to be an estimate by footnote. In contrast, the detailed separate reporting of gem diamond 
and industrial diamond represents Bureau of Mines estimates in the case of every country except 
the Central African Republic (1972 and 1978), Lesotho (1972 and 1973), Liberia (all years), 
Guyana (1972 and 1978), and Venezuela (1972 and 1973), where sources give both total output and 
detail. The estimated distribution of total output between gem and industrial diamond is conjectural 
in the case of a number of countries, based on unofficial information of varying reliability. 

$ Exports of diamond originating in Lesotho; excludes stones imported for cutting and subse- 
ir y ed reexported. 

* Revised from data in previous edition, which were for years ending August 81 of that stated, to 


normal calendar year basis. 
5 All company output from the Republic of South Africa except for that from the Premier mine: 


also excludes company output from the Territory of South West Africa and Botswana. 


on the shape, size, defect content of the Abstracts relative to properties of dia- 
specimen, and the anvil material. The mond hard materials, machines, and 
third study, a comparison of the strength patents were published monthly in the 
of natural diamond versus synthetic dia- Industrial Diamond Review. Each issue, 
mond showed that natural diamond is January to December 1974, contained 
stronger in applications involving high from 14 to 18 pages of abstracts and 
temperatures or in heat cycling. patent information. 
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ARTIFICIAL ABRASIVES 


Five firms in the United States and in 
Canada produced crude fused aluminum 
oxide in 1974. Operators of plants in 
both countries were: The Carborundum 
Co., Norton Co., and General Abrasive 
Co. The Exolon Co., and Simonds Canada 
Abrasive Co., Ltd., operated plants in 
Canada. The production of white, high- 
purity material was 33,298 tons, and 
production of regular grade was 207,921 
tons. Of the combined output of white and 
regular, 11% was used for nonabrasive 
applications, principally in the manufacture 
of refractories. The production was 95% 
of the rated capacity of the furnaces as- 
signed to fused aluminum oxide. 

Four firms, The Carborundum Co, 
Exolon Co., General Abrasive Co., and 
Norton Co., produced crude fused alum- 
ina zirconia abrasive in the United States 
and in Canada in 1974. All production 
was reportedly used for abrasive appli- 
cations. The output was 55% of the 
capacity of the furnaces assigned to the 
production of fused alumina zirconia. 

Six firms in the United States and 
Canada produced silicon carbide in 1974. 
The Carborundum Co. operated plants 
in both countries and Electro-Refractories 
& Abrasives Canada, Ltd., Exolon Co., 
Norton Co. and General Abrasive Co., 
operated in Canada. These five companies 
produced crude for abrasive, refractory, 
and other nonabrasive uses. Satellite Alloy 
Corp. operated in the United States and 
produced crude for nonabrasive appli- 
cations. Production by the six firms was 
86% of capacity and 38% was reportedly 
used for abrasive applications. Nonabrasive 
use was 62% of the output and was mostly 
for refractory and metallurgical applica- 
tions. 

In the Stockpile Report to the Congress 
by the General Services Administration 
the inventory of crude fused aluminum 
oxide in calendar 1974 was reduced by 
45,369 tons to 267,062 tons as of Decem- 
ber 31; the stock of aluminum oxide 
abrasive grain was unchanged at 50,905 
tons; and the stock of silicon carbide 
crude was reduced by 77,588 tons to 
118,865. 

Metallic abrasives were produced in 
1974 by 13 firms in the United States. 


Steel shot and grit comprised 72% of 
the total quantity sold or used; chilled 
iron shot and grit, 1796; annealed iron 
shot and grit, 10%; other metallic abra- 
sives comprised the remainder. The 
amounts from Ohio were 31% of the total 
sold or used, the highest of the producing 
States. Michigan, Indiana, and Pennsyl- 
vania followed in quantity sold or used; 
their combined total represented 6096 of 
the national total. The remainder was from 
plants in Alabama, New York, and Con- 
necticut. Three companies reworked ma- 
terial: Copperweld Steel Co. of Glassport, 
Pa.; Industeel Corp. of Pittsburgh, Pa.; 
and Kohler Co. of Sheboygan, Wis. 

Producers of metallic abrasives were as 
follows: 


Company Plants 
Abbott Ball Co ...........- Hartford, Conn. 
Abrasive Materials, Ine Hillsdale, Mich. 
Abrasive Metals Co ........ Pittsbu oe Pa. 
The Carborundum Co ...... Butler, 
Cleveland Metal Abrasive 
Co. Birmingham, Ala. 
Howell Mich. 
Springville, N. Y. 
Cleveland, Ohio 
Toledo, o 
Durasteel Co .............. Pittsburgh, Pa. 
Ervin Industries, Ine Adrian, Mich 


Globe Steel Abrasive Co 
Metal Blast, Ine 
National Metal Abrasive Co 
Pellets, Ine ` 
Steel Abrasives, Ine 
Wheelabrator-Frye, Ine 


Cleveland, Ohio 


Do. 
Tonawanda, N.Y. 
Hamilton, Ohio 
Mishawaka, Ind. 


TECHNOLOGY 


One of the objectives of the Grinding 
Wheel Institute (GWI) is the develop- 
ment of greater understanding of how the 
grinding process works. A GWI project 
was carried out at Carnegie-Mellon Uni- 
versity to study the vertical spindle sur- 
face grinding process. The first part of 
a 4-part series to explain the principle 
was published.'* Major advances in grinding 
techniques have resulted from the develop- 
ment of digital programing, automatic 
loading, and automatic monitoring of 
machine operations." New grinding wheels 


Moe T. «t N . on at the Surface. 
brasive Kë September-October 
CH pp. 1 15. 
17 Mari, 


New Era of Growth 
Speed Grinding, Machining. 
ind Metalworking News, v. 81, No. 141, pp. 11- 
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and equipment will permit high-speed 
grinding up to 16,000 feet per minute 
versus the present high of 12,000 feet per 
minute. 

The addition of less than 1% boron to 
silicon carbide permits fabrication of cer- 
amic parts such as jet blades for turbines, 
and combustors and duct works by con- 
ventional forming and sintering methods." 
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of the producers, A/S Arendal Smelteverk 
(a Carborundum Co. subsidiary) at 
Arendal, K/S Orkla Exolon A/S & Co. 
(an affiliate of Exolon Co.) with Orkla 
Industries A. S. and with Christiana 
Spigerverk A/S at Orkanger on Trond- 
heimsfjord, and Norton A/S (a Norton 
Co. subsidiary) near Lillesand in southern 
Norway, were described. 


Nowe? is the aen silicon nid = American Meu Market. E Metalworking 
Producing country in urope, wi an ews. Addir JA Boron to Si n ws 
annual output of about 60,000 tons per Fopventional F comming, (n: B: Saye Ve BELONGS 


year from three producers.” The tech- 19 Industrial GW) (London). Scandinavia- 


nology and current operating practices 15.59 " E CU E Minerals. No. 88, January 


Table 12.—Crude artificial abrasives produced in the United States and Canada 
(Thousand short tons and thousand dollars) 


Kind 1970 1971 1972 1978 1974 
Silicon carbide" BEE 167 180 166 162 63 
323252 24.038 21.123 24,690 25,471 88,872 
Aluminum oxide (abrasive grade)! 1! 1 149 184 196 1 
Eet 27,402 24,514 28,590 21,339 40,906 
Alimin zirconium oxide E DNA E 22 25 
%%õö§öÜ—12⁸6ĩͥ! ſ A 88 RN Weg -- 6,223 9,889 

Metallic abrasives? `... ee E 199 193 235 266 30 
Value 2-2 TR tv 88,390 89,078 49.775 91,061 
Total a ea! 561 472 585 646 730 
Ch TEE 85,772 79,027 92,958 108,808 175,678 

1 Figures include material] used for refractories and other nonabrasive purposes. 
3 Shipments for U.S. plants only. 
Table 13.— Production, shipments, and annual capacities of metallic abrasives 
in the United States, by product 

Manufactured Sold or used Annual 
capacity 1 
Year and product Quantity Value Quantity Value — 

(short (thou- (short (thou- (short 

tons) sands) tons) sands) tons) 
1978: 
Chilled fron shot and grit 85,024 $3,992 45,196 $6,296 61,400 
Annealed iron shot and grit .. 7,789 712 9,984 1,405 29,480 
Steel shot and grit 194,580 33,679 206,918 41,104 248,370 
Ebert 8, 903 3,792 972 r 10,760 
%%%/ͤ;ðꝛu 240,918 89,286 265,890 49,116 r $45,010 
1974 : 

Chilled on shot and grit 47,872 8,460 50,966 11,891 162,000 
Annealed Wée shot and grit __ 30,781 5,842 29,546 6,61 (*) 
Steel shot and grit 215,800 57,233 217,427 71,389 240,650 
Other? |... 2. 22 ------.-- 8,166 829 3.247 1.167 10,760 
Total ucc ume e am Eom 297,619 12,364 $01,186 91,061 418,410 


Revised. 
1 The total quantity of the various types of metallic abrasives that a plant could have produced 
during the year, working three 8-hour shifts per day, 7 days per week, allowing for usual inter- 
ruptions, and assuming adequate fuel, labor, and transportation. 
Included in capacity of chilled iron shot and grit. Includes cut-wire shot. 
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Table 14.—Stocks of crude artificial abrasives and capacity of manufacturing plants 


in the United States and Canada 
(Thousand short tons) 


Aluminum 


Silicon carbide Aluminum oxide zirconium oxide 

Year — MM — — — — 

Stocks Annual Stocks Annual Stocks Annual 

Dec. 31 capacity Dec. 31 capacity Dec. 31 capacity 

19704 18.7 179.1 30.8 359.2 zt zu 
197111122 14.2 198.1 25.6 293.2 ae ee 
1972222 5.2 195.7 16.3 291.2 SS Sp 
197888 5.4 189.1 19.3 284.6 0.7 26.9 
1974 — uno 4.7 190.5 20.5 819.1 0.7 45.6 

350 


250 Aluminum oxide 


Metallic obrasives 


ABRASIVES, thousand short tons 
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30 Silicon carbide 
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Figure 1.—Artificial abrasives production. 


e Google 


Aluminum 


By John W. Stamper ' and Christine M. Monroe 


Domestic production of primary alumi- 
num of 4.9 million tons set a new record 
and was virtually 100% of yearend ca- 
pacity. However, as economic activity 
began to decrease during the last half of 
the year aluminum demand also decreased ; 
net shipments to domestic end users for the 
year were down almost 8%. By yearend, 
producers began to cut back production 
levels as inventories began to increase 
beyond normal levels. 

The dramatic increase in energy costs 
following the oil embargo by the Organiza- 
tion of Petroleum Exporting Countries 
(OPEC) in late 1973 caused a significant 
increase in the cost of producing aluminum 
in 1974. The aluminum industry expanded 
its efforts to save energy throughout the 
aluminum production cycle. 


The Aluminum Association, through a 
survey of its members, determined the 
quantity and form of energy used in 1972 
and 1973 in the production of aluminum 
metal from the mining of bauxite through 
the production of aluminum mill products. 
The study showed that about 53% of the 
total energy used by the aluminum industry 
in 1973 was in the form of petroleum 
products and natural gas, 36% was coal, 
10% was hydroelectric power, and 1% 
was nuclear energy. About 56% of the 
energy used was for generating either 
purchased or self-generated electricity at 
an energy efficiency of 31.5%. 


1 Physical scientist, Division of Nonferrous Met- 
als. 
Statistical assistant, Division of Nonferrous Met- 


Table 1.—Salient aluminum statistics 
(Thousand short tons and thousand dollars) 


1970 1971 1972 1978 1974 
United States 
Primary production ..............------- 8,976 8,925 4,122 4,629 4,903 
fh! ³˙mA ͤ—vi T.. SE $2,154, ve $2, 084, 946 $2, 206, 440 $3, 006, i 
Price: Ingot, average cents per pound . 28.7 29. r 26.8 r 25.8 4.1 
Secondary recover 2 781 Ste 946 * 1,040 993 
Exports (erude Mud semicrude) ......... 612 293 829 661 624 
ros for consumption (crude and semi- 
EEN 468 690 794 614 629 
Me don apparent 22222 4.519 5,099 5, 588 5,685 5,863 
Worlds "Pro uction nk — 10.641 11,378 r 12,133 r 18,393 14,517 
* Revised. 
Legislation and Government Programs.— 
e 1988 374 1970 ...--.-- 24,261 
The shipment of 510,741 tons of primary E SSES 3 EN 5 21 
d 1 1 1967 .....--- 61,599 1972 .......- 6,125 
aluminum from government inventories 353 1 780.245 
during 1974 under the aluminum disposal 1969 77777777 189,685 1974 ........ 610,741 
program that became effective November E eee 1.864.484 


23, 1965, brought the total shipped under 
the program to almost 1.9 million tons. 
From December 1, 1965, to December 31, 
1974, shipments of primary aluminum by 
the General Services Administration were 
as follows, in short tons: 


All of the approximately 13,000 tons of 
aluminum metal (all grades) remaining 
in government inventories at the end of 
1974 was sold or committed for sale but 
not delivered. 
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DOMESTIC PRODUCTION 


Primary.—Primary aluminum production 
capacity was unchanged in 1974; however, 
output increased 876 to a new record. 
Demand decreased toward the end of the 
year, and production at the Reynolds 
Metals Co. reduction plants at Jones Mills, 
Ark., and Listerhill, Ala., and at the Ormet 
Corp., Hannibal, Ohio, plant was reduced 
in December. Further reductions in the 
operating rates of these and other com- 
panies were scheduled for early 1975. 

Aluminum Co. of America (Alcoa) 
planned to add about 60,000 tons per year 
to the capacity of its Badin, N.C., alumi- 
na reduction plant, raising annual ca- 
pacity to about 180,000 tons in 1976. The 


company also was phasing out three 20,000- 
ton-per-year lines at its Massena, N.Y., 
reduction plant and replacing them with 
a 120,000-ton-per-year super line for a 
net increase of 60,000 tons, raising capacity 
there to about 190,000 tons per year. A 
$10.4 million loan was arranged with 
Bankers Trust Co. to finance installation 
of pollution control equipment for the 
new line and for carbon baking facilities. 
Alcoa also was planning to begin construc- 
tion in 1977 to more than double its 
power-generating facilities at Rockdale, 
Tex., to 935 megawatts. The new gener- 
ating plant was scheduled to use lignite. 


Table 2.—Production and shipments of primary aluminum in the United States 


(Short tons) 
1978 1974 
Quarter 

Production Shipments Production Shipments 

First A A M 1,111,655 1,155,124 1,199,623 1,201,576 
Second WEE 1,123,450 1,139,421 1,236,227 1,234,597 
TIPE MORTEM peo 1,127,223 1,130,202 1,228,569 1,224,291 
Fourth Wipro DS 1,166,788 1,162,601 1,239,007 1,159,991 
Total secede 4,529,116 4,587,348 4,903,426 4,820,454 


Anaconda Aluminum Co and Alcoa 
agreed to exchange information on the 
technology for producing alumina from 
materials oer than bauxite, the present 
source of aluminum. 

On January 30, 1974, Amax Inc. sold 
a 5096 interest in substantially all of its 
aluminum business to Mitsui & Co., Ltd., 
a primary aluminum producer in Japan, for 
about $135 million in cash. The joint 
aluminum business will be operated by a 
separate corporation named Alumax Inc. 
Alumax owned 50% of the Intalco Alum- 
inum Corp. 260,000-ton-per-year alumina 
reduction plant at Ferndale, Wash., and 
was constructing a 90,000-ton-per-year ad- 


dition to the Eastalco Aluminum Co. 
aluminum plant at Frederick, Md., owned 
by Péchiney Ugine Kuhlmann (PUK) of 
France and Howmet Corp., which owned 
half of the Intalco plant. The new line, 
which was expected to be completed in 
1975, cost $110 million and would be 
operated as a unit with the existing line. 
In addition, Alumax and Mitsui & Co., 
Ltd., were planning to build a 187,300-ton- 
per-year primary aluminum plant in Ore- 
gon if necessary government approval 
could be obtained. This plant was to be 
financed equally by Alumax and Mitsui 
& Co., Ltd., at a total estimated cost of 
$340 million. 
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Table 3.—Primary aluminum production capacity in the United States, by company 
(Thousand short tons) 


Company and plant 


Aluminum Co. of America (Alcoa): 
Badin, N.C ⁵ðͤ d eua wee e mma € 
Evansville (Warrick), Ind 
Massena, GE ame cmo esp sën SUD WD ER dt rab (OD 4!» arp die doge due EP GER ONE a7 Gub wie 
Point Comfort. FCC 
Vancouver, Wash 


„ —————— 


Anaconda Aluminum Co.: 


Consolidated Aluminum, Inc.: 
Lake Charles, La 2222222 
New Johnsonville, Tenn 2 


Eastalco Aluminum Co.: Frederick, Md 
Intaleo Aluminum Corp.: Ferndale (Belling- 
ham) Wash 


Capacity at 


yearen 


Ownership 
1974 


Self, 100%. 


1,575 


Self, 100%. 


Swiss Aluminium Ltd. 60%; Phelps 
86 Dodge Corp. 40%. 


88 Péchiney Ugine Kuhlmann Group 
70%: Howmet Corp. 80%. 

Amax Inc. 25%: Péchiney Ugine 

260 Kuhlmann Group 385%: Mitsui & 


KE Ltd. 25%; Howmet Corp. 
Kaiser Aluminum & Chemical Corp. Self, 100%. 
Chalmette, Laa ES 260 
Mead, Wash LL eese Game mimi am ace s dpi ar 220 
Ravenswood, W. va 163 
Total o CR WES dos cs den en og OUR Cep oh en eg gh Cs gi GAS UNA op op GN» CUP wer gr Ee e: do op d Gap ee 124 
Martin Marietta Aluminum, Inc.: Martin Marietta Corp. 87.2%: pri- 
Goldendale, Wah es 116 vate interest 12.8%. 
The Dalles, Oreg On Cu» GP CD Ge epp Say GP GS GE GP ow ap GER em aD D> EDS Gp GD 90 
Total Fe afp oir op dao a inp ee (e gp gr oe de gë Gr "ED UD o QD ED dr ee Oe GE e dE wo E UD E ns 205 
National-Southwire Aluminum Co.: Hawes- e Corp. 60%; South - 
CL’»äůÿ5O p E a Es 180 wire Co. 
Noranda Aluminum Inc.: New Madrid, Mo -. 10 Noranda Mince, Ltd. 100%. 
Ormet Corp.: Hannibal, Ohio 250 Swiss Aluminium Ltd. 40%; Revere 
Copper & Brass, Inc. 84% ; Phelps 
Dodge Corp. 26% 
Revere Copper & Brass, Inc.: Scottsboro, Ala 112 Self, 100%. 
Reynolds Metals we Self, 100%. 
Arkadelphia, Ark 2 68 
Corpus i Christi nan Patricio), Tex 114 
Jones M A =s 126 
Listerhill (Sheffield), Ala 202 
Longview, Wash .......------ 3 210 
Massena, N. ENS OC MR SM 126 
Troutdale, Oreg 130 
Total Cam Us GER GE MS QNA. ER (uA ED Ot MR Op. a EE ER S Go Cv am am SE Ge op SIC OD OA GP GERE. 976 
Noranda Aluminum Inc. planned to also provides alumina to the plant under 


double its capacity to produce primary 
aluminum at New Madrid, Mo., to 140,000 
tons per year by 1976 at an estimated 
cost of $80 million. An additional $12 
milion was expected to be spent on im- 
proved pollution controls at the plant, 
which was built for Noranda in 1971 by 
Kaiser Aluminum & Chemical Corp. Kaiser 


a long-term contract. 

Noranda Mines Ltd. of Toronto, Canada, 
purchased the 38.596 interest owned by 
Olin Corp. in Frialco, a bauxite-alumina 
consortium in the Republic of Guinea. 
Noranda Aluminum, Inc, is a wholly- 
owned subsidiary of Noranda Mines. 

Preliminary plans to triple the annual 
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capacity of the Revere Copper & Brass, 
Inc., primary aluminum plant at Scotts- 
boro, Ala, with financial and technical 
assistance of six Japanese aluminum firms, 
were announced. 

Consolidated Aluminum Inc. (Conalco) 
acquired 3296 of the half interest formerly 
owned by Revere Copper & Brass, Inc. in 
the Ormet primary aluminum plant at 
Hannibal, Ohio. The purchase brought 
the interest in Ormet owned by Conalco 
to 66%. 

Secondary.—Recovery of secondary alu- 
minum from purchased aluminum-base 
scrap, calculated from reports to the Bureau 
of Mines, was 993,431 tons, 4% less than 
the quantity recovered in 1973. Calculated 
recovery of all metallic constituents from 
aluminum-base scrap in 1974 declined 4% 
to 1,058,091 tons. 

The Bureau estimated that full coverage 
of the industry would indicate a total 
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scrap consumption of 1,448,000 tons in 
1974. On this basis, aluminum recovery 
would total 1,190,000 tons, and total me- 
tallic recovery would be 1,282,000 tons. 

Based on data supplied by its members. 
The Aluminum Association estimated that 
2.3 billion all-aluminum cans were returned 
in 1974 up from 1.6 billion cans estimated 
in 1973. Assuming that 23 to 25 cans make 
a pound, this quantity would be equivalent 
to about 79,000 tons of aluminum cans 
that were recycled in 1974. Reynolds 
Metals Co., a primary producer, estimated 
that it accounted for about 70% of the 
total cans collected in 1973 and announced 
that it was expanding its capability to 
collect aluminum cans throughout the 
United States. The $3 million. program 
will bring the company's total to 83 collec- 
tion centers and over 100 mobile units and 
will expand its recycling activities to 45 
States. 


Table 4.—Aluminum recovered from scrap processed in the United States, by kind of scrap 
and form of recovery 


(Short tons) 
Kind of scrap 1978 1974 Form of recovery 1973 1974 

New scrap: As metall 121,020 99,687 

Aluminum-base ..... 1841,966 23779,978 Aluminum alloys 2222 890,697 816,596 

pper- 3 182 86 In brass and bronze 4,630 4,871 

ne- 3 108 112 In zinc-base alloys 22222 11.166 10.374 

Magnesium- base 382 270 In magnesium alloys 22 3.526 4,236 

In chemical compounds 8.769 57.767 

e. 842,588 180,446 —— 

Old scrap: Total 222.2255: ces 1,039,808 993,431 
Aluminum- ---.. ? 196,514 211,987 
Copper- p x» cm ipd an» Gp GP 68 16 
Zine-b ase TM 536 664 
Total 197,220 212,985 
Grand total 1,039,808 998,481 


1 Aluminum alloys recovered from aluminum-base scrap in 1978, including all constituents, were 
886,461 tons from new scrap and 219,580 tons from old scrap and sweated pig, a total of 1,106,041 


ns. 
3 Aluminum alloys recovered from aluminum-base scrap in 1974, including all constituents were 
821,538 tons from new scrap and 236,553 tons from old scrap and sweated pig, a total of 1,068,091 


tons. 


Table 5.—Consumption of and recovery from purchased new and old aluminum scrap in 


1974? 
(Short tons) 
Calculated recovery 
Class Consumption 

Aluminum Metallic 
Secondary smelters ss 22222 630,223 491,864 633,404 
Primary produeeerrs -.--. c LLL LL LL LLL Lll. L--. 238,958 209,851 221,419 
Fabricators 3220 co so EE 206,343 184,312 190,488 
Foundries: eer 72,770 63,035 66,693 
Chemical producers ee E E E ER e 67,767 43,408 46,092 
Total: 2262251530555 322 ͥ⁰⁰ 1,206,061 991,965 1,058,091 
Estimated full industry coverage 2 1,448,000 1,190,000 1,282,000 


1 Excludes recovery from other than aluminum-base scrap. 
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Table 6.—Stocks, receipts, and consumption of new and old aluminum scrap and sweated 
pig in the United States in 1974 


(Short tons) 
Stocks Consump- Stocks 
Class of consumer and type of scrap Jan. 11 Receipts tion Dec. 31 
Secondary smelters: 3 
New scrap: 
Segregated low copper (Cu maximum, 0.4%) 8,518 89,490 88,856 4,147 
ted h copper 222 531 11.766 11.962 836 
Mixed low copper (Cu maximum, 0.4%) .. 2,305 89,218 86,748 5.770 
High sine (7000 series type) .............- 179 6,592 6,420 851 
Mixed clips .......... m — E Í OE 4,687 68,229 . 08,612 4,244 
Borings and ening: 
Low copper (Cu maximum, 0.4%) ........- 811 82,556 28,811 4,666 
Zine, under 0.5% ⁴ n 562 11,452 11,018 1,001 
Zine, 0.6% to 1.0%⸗ͤ!˖ůł ne E 2,559 57,752 56.786 3.575 
dross, skimmings .............--...-----. 4,746 65,898 63,569 7,070 
Other new scrap e 1,234 20,718 20,453 1,494 
Total new era 21,127 453,656 442,240 82,548 
Old scrap (solids) e 7,484 124.030 124.942 6.572 
Sweated ole (purchased for own use) 8,718 65,848 63,041 6,025 
Total all classes 32,229 648,084 630,223 46,140 
EE producers, foundries, fabricators, and chemialall... 
D 
New AD 
Segregated low copper (Cu maximum, 0.4%) 6,972 219,287 211,086 15,178 
Segregated high eopp err 28 5,884 5,748 169 
Mixed low copper (Cu maximum, 0.4%) .. 18,769 147,925 131,518 80,181 
High zinc ( e se es type) and mixed clips 320 7,964 7,984 350 
Borings and turn 
Low Soppa KN "maximum, 0.4%) ...----- W W W W 
Zine, under 0.500 ee E enone W W W W 
Zinc, 0.6% to 1.0% ee eme W W W WwW 
Foil, dross, kimminas ecce 1,929 33,989 88,688 2,280 
new era 925 90,188 89,986 1,127 
Total new rerap;? // 72 24.032 506,274 481,046 49,260 
Old scrap (so)) 4,895 69,664 70,837 3,722 
Sweated pig (purchased for own use) 4,856 28,704 28,955 4,106 


Total all classes 33,283 599,642 575,838 57,087 
Total of all scrap consumed: 


EE 

Segregated low copper (Cu maximum, 0.4%) 10,485 808,777 299,942 ^ 10,820 
Segregated high copper ee 559 17,650 17,105 604 
Mixed low copper (uu maximum, 0.4%) .. 16,074 237,138 217,261 86,951 
High sinc (7000 series type) ` 179 7,620 7,297 502 
[ij ege 5,007 15,166 75,729 4,448 

Borings and earnings: 
Low copper (Cu maximum, 0.4%) 834 82,657 28.885 4,556 
Zine, under 0.50% 562 11,452 11,018 1,001 
Zine, 0.5% to 1.0% ee En 2,625 58,788 67,808 8,605 
Foil, dross, s ‘immings JJ ĩ 6,675 99,882 97.257 9,800 
NEW OCTOD. EE 2,159 110,901 110,489 2,621 
Total new erg ` 45,159 959,930 923,286 81,808 
Old scrap (solids) 22 12,379 193,694 195,179 10,294 
Sweated pig (purchased for own use) 8,074 89,052 86,996 10,180 
Total all classes `... LL LL 2>- EE E 65.612 1,242,676 1,206,061 102,227 


* Revised. W Withheld to avoid disclosing individual company confidential data. 
1Includes imported scrap. 

3 Excludes secondary smelters owned by primary aluminum companies. 

5 Includes data withheld. 
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Table 7.—Production and shipments of secondary aluminum alloys by independent 


smelters 
(Short tons) !? 


Pure aluminum (Al minimum, 97.00% 


Aluminume-eilicon : 


95/5 Al-Si, 856, etc. (maximum Cu 0.6%) .. 

18% Si, 860, etc. (maximum Cu 0.6%) .....- 
Aluminum-silicon (Cu 0.0% to 2%) 2 
No. 12 and variations `... E E 
Aluminum-copper (maximum Si, 1.6%) .........- 
No. 319 and variations 2 
Nos. 122 and 188 ____________- ee 
880 and variation =.=- 


Aluminum-silicon-copper-nickel 
Deoxidizing and other destructive uses: 


Grades nd v ie re ROQaES 
Grades 8 and 4222 
Aluminum-base hardeners `... 
Aluminum-magnesum e e 


Aluminum-zinc 
Miscellaneous 


1978 1974 
Produc- Ship- Produc- Ship- 
tion ments tion ments 
3 121.020 123.097 99.587 95.982 
Smp 19,679 19,977 29,094 28,871 
3 56,899 58.182 50.642 48.198 
EEN 8,981 4,029 4,711 4,609 
3 10.407 11.037 21.406 21.258 
Le xen 4,630 4,511 4,871 4,859 
3 62.347 62.739 52.728 52.039 
. 53 49 xu 17 
eer 405,585 410,442 840,248 829.252 
4.672 4,985 6,250 6,181 
SE 23,580 24,006 27,172 26,596 
ERAT. 6,491 5,924 6.134 5.270 
Ge 7,851 7.487 4,642 4,468 
CENE UR 8,526 8,476 4,236 4,180 
EE 11,166 11,530 10,374 9,876 
EE 20,809 20,661 18,407 18,540 
i MEE 762,096 772,198 679,462 659,696 


1Gross weight, including copper, silicon, and other alloying elements, Secondary smelters used 
$4,797 and 39,301 tons of primary aluminum in 1973 and 1974, respectively, in producing secondary 


aluminum-base alloys. 


3 No allowance was made for consumption or receipts by producing plants. 
3 Includes aluminum extrusion billet made from purchased aluminum-base scrap. 


Several reports were published on can 
recycling activity by primary aluminum 
producers and others and an assessment 
of the potential for recovering energy, 
aluminum, and other values from municipal 
wastes.‘ 

Plans were announced for a $100 million 
industrial complex to be based on the 
Connecticut Resource Recovery Authority 
(CRRA) resources recovery plant to be 
located in Wallingford, Conn. City officials 
met with representatives of the glass re- 
cycling, detinning, steel, and aluminum 
industries to discuss locating ancillary reuse 
industries next to the separation center. 
It is estimated that the resource recovery 
center could turn out 26 tons of aluminum, 
400 tons of glass, 380 tons of iron and 
steel, 11 tons of nonferrous metals other 
than aluminum, 300 tons of sand, and 300 
tons of heavy organic matter each day. 
The organics would constitute feed for a 


proposed pyrolytic plant. 

The Tennessee Valley Authority (TVA) 
was studying a plan for recycling solid 
wastes, including aluminum, from an area 
stretching across several States, and it 
has asked 31 equipment manufacturing 
companies to submit information on their 
ability to supply one or more 1,000-ton- 
per-day waste processing plants. 

Success of the project depended on the 
results of tests to be conducted at the 
Shawnee Steam Plant near Paducah, Ky., 
to determine if the combustible portion of 
the refuse can be satisfactorily mixed with 
coal and burned in TVA's present plants 
and to determine if cost estimates are 
accurate. 


3 Modern Metals. Recycling Garbage for Fun 
and Erost V. 30, No. 11, ember 1974, pp. 


* Abert, J. G., H. Alter, and J. F. Bernheisel. 
he Economics of Resource Recovery From Mu- 
nicipal Solid Waste. Sci. Mag., v. 183, No. 4129, 
Mar. 15, 1974, pp. 1052-1058. 
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CONSUMPTION 


Domestic aluminum consumption as 
measured by net shipments to the domestic 
industry in 1974 was rising at a rapid 
rate at the beginning of the year, but the 
trend was reversed by yearend. Average 
end-use for 1974 was 7.8% below that 
of 1973. Applications in building and 
construction showed the greatest decrease, 
15.2% below those in the previous year. 
Uses in transportation, consumer durables, 
and miscellaneous applications also de- 
creased substantially, but shipments to 
the containers and packaging and ma- 
chinery industries gained about 1046 each. 
Electrical applications dropped moderately. 

According to Aluminum Association 
data, aluminum shipments for the manu- 
facture of windows, doors, and screens, 
which accounted for about 26% of the 
building and construction applications, 
totaled about 400,000 tons, 20% less than 
in 1973. Mobile homes accounted for about 


139,000 tons, representing a 39% decline 
from 1973 shipments. Residential siding, 
the second largest use for building and 
construction, dropped only 7% to 266,000 
tons; bridge, street, and highway construc- 
tion actually increased slightly to about 
89,000 tons. 

In transportation, 1974 aluminum usage 
in passenger cars dropped 23% to 510,000 
tons, while aluminum used in trucks and 
buses decreased only 10% to 187,000 tons. 
Trailers and semitrailers accounted for 
about 200,000 tons of aluminum in 1974, a 
12% drop. 

Air conditioners, freezers, and refrigera- 
tion applications accounted for about 151,- 
000 tons of aluminum in 1974, a decline 
of 19%. Aluminum shipped for metal 
cans totaled 770,000 tons, up almost 18% 
from the 1973 level. In the machinery and 
equipment field, cryogenic, petroleum, and 
gas applications showed significant growth. 


Table 8.—Distribution of end-use shipments of aluminum products 


1978 * 1974 
Industry Quantity Percent Quantity Percent 
thousand of 3 of 
rt tons) total ort tons) total 
Building and construction 2 1,818 24.1 1,587 22.6 
Transportation `... ee c LLL LLL EN e 1,406 19.1 1,216 17.8 
Containers and packaging 22222 1,028 14.0 1,133 16.6 
Feen!!! cu de Nase dU cdi m repas 927 12.6 914 13.5 
Consumer durables444ͤ41„ͤ„ 670 9.1 578 8.5 
Machinery and equipment 416 6.5 520 7.6 
Other markets 435 6.0 872 5. 5 
Statistical adjustment ..... 2-2 -—- 120 1.6 10 1.0 
Total to domestic users 2 6,874 93.6 6,839 93.1 
Ä ͥ ”wViũͥ² ˙HMHM!QMͥ G[êT— — EEN 470 6.4 412 6.9 
Total Luc usemsenesuedeumuea EE e guia ENG: 7,844 100.0 6,811 100.0 
* Revised. 
Source: The Aluminum Association, Inc. 
Table 9.—Apparent consumption of aluminum in the United States 
(Short tons) 
Primary sold EE Recovery Total 
Year or used by Imports from ol from new apparent 
producers ! (net)? scrap ? scrap ? consumption ! 
191 8,878,920 — 141,796 145,576 685,848 4,518,643 
1 8 8,887,429 896,408 167,030 648,138 5,099,006 
1919 a uud ese cece. 4,117,190 466,765 188,694 756,762 5,588,311 
nt. WEE os 4,687,848 + 59,484 196,514 841,966 5,685,312 
% aun sue eec Eu 4,820,454 + 50,706 211,987 119,978 5,863,125 


1 Excludes primary aluminum sold by General Services Administration 1970, 24,261 tons; 1971, 21 
tons; 1972, 6,125 tons; 1978, 730,000 tons; and 1974, 609,000 tons. 

3 Crude and semicrude data for 1970-73 include ingot equivalent of scrap imports and exports 
(weight multiplied by 0.9). Data for 1974 exclude imports of scrap. 

* Aluminum content. 
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Table 10.—Net shipments of aluminum wrought and cast products by producers 
(Short tons) 


1978 1974 
Wrought products: 
Sheet, plate dr A 8,257,856 8,187,222 
Rolled and continuous cast rod and bar; wire 675,221 696,172 
Extruded rod, bar, pipe, tube, shapes; drawn and welded tubing 
and rolled structural shape 1,317,781 1,191,968 
Powder flake pastee 9 kk 44«4«4 128,698 88,584 
Forgings (including impact Se 71,186 69,166 
r ³Üð—Ü3nÜͥ ] ⅛ ͤſ own eds EL 5.450, 742 5,283,097 
Castings: 
Sand ² P ³ ] ]]]. Em E ME E 129.825 188.911 
Permanent eg —w0 W RE RE MEE EE 220,100 188,544 
Dr ere m ß ⁰ 652,184 644,228 
Others Eeer 10,918 18,052 
Total Zeen EU 1,013,027 879,785 
h ³o¹öw 6,463,769 6,112,832 


1 Net shipments derived by subtracting the sum of producers’ domestic receipts of each mill shape 
from the domestic industry's gross shipment of that shape. 


Source: Department of Commerce. , 


Table 11.—Distribution of wrought products 


(Percent! 
1978 1974 
Sheet, plate, and foil: 
Non-heat-treatable we em dr up 4p Gp ep Up P er d m mem em CP ap XD qo mh aC» ab On d CD GR CD OD MP MD C OD OD em D em 49.7 50.2 
Heät-treatable 2 fS 2.9 8.6 
d ME 7.1 7.1 
Rolled and continuous cast rod and bar; wire: 
A, e Te EE 2.1 2.6 
Bare wire, conductor and nonconduetor 1.1 1.8 
Bare cable (including steel-reinforced) ................-... 4.6 5.2 
Wire and cable, insulated or covered 4.1 4.3 
Extruded products: 
Rod and bar 323 ᷣ ͤ 9 í 0 
Pipe and biin Eimer. 2.1 2.1 
Shapes nos ee eee 19.4 17.9 
Meier ae 
Drawn ioe Ü¹Ü¹ͥͤ eee ee d ee eos 1.0 1.1 
Welded, non-heat-treatable 2 -—m em em em gr wm ep em QD d e gp qU QD at d» (5 EOD HD CE, Ue PD CS 1 1 1.1 
Powder, flake, and paste: 
Ci ³⁰ ˙V rA M LU EE 1.9 
FI ⁰AuVAüCͤĩ˙¹ ⁵ ..... 8 (3) (°) 
Paste oe anasa ele e 2 
Powder, n. eee 2 2 
Forgings (including impacts) eege ee eee ee 1.8 1.8 
Total: EEN 100.0 100.0 


1 Includes a small amount of rolled structural shapes. 
3 Includes a small amount of heat-treatable welded tube. 
8 Less than 0.1%. 


Source: Department of Commerce. 


STOCKS 


Reflecting the low level of demand, reported that the total metal inventory 
industry stocks of primary aluminum ingot held by the aluminum industry, which in- 
at reduction plants increased from 62,234 cludes stocks of all metal forms at reduction 
tons at the beginning of the year to and other processing plants, also increased. 
145,757 tons at yearend. Although all Total industry stocks of aluminum metal, 
producers do not report stocks of aluminum including scrap, rose from 2,183,031 tons 
at reduction plants to the Bureau of Mines, at the beginning of the year to 2,577,768 
the Bureau of Domestic Commerce (BDC) tons at yearend. 
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PRICES 


The primary aluminum price was under 
price controls at 29 cents per pound from 
January through March 29, 1974. Under 
an agreement between industry and the 
Cost of Living Council, the price of 
aluminum was decontroled in stages 
through August when decontrol was com- 
pleted. The price for primary aluminum 
was increased in successive stages to 31.5 
cents per pound on March 29, 1974, to 
33.5 cents per pound on June 3, to 36 cents 
on August 1, to 39 cents per pound on 
September 5, and remained at that level 
through the remainder of 1974. 

Prices quoted by smelters for secondary 
aluminum alloys increased from a range of 


34 to 40 cents per pound at the beginning 
of the year to a maximum range of 52 to 
61.5 cents per pound at the end of July, 
and then declined to a range of 47 to 58 
cents per pound at yearend. 

The price range quoted for new scrap at 
the beginning of the year of 18.5 to 24 
cents per pound rose to a maximum range 
of 28.5 to 35 cents per pound in April 
then decreased to a range of 17 to 18 
cents per pound at yearend. Quotes for 
old scrap followed a similar pattern in- 
creasing from a range of 17 to 18 cents 
per pound in January to 28 to 30 cents 
per pound in April then declining to 11.5 
to 14 cents per pound at yearend. 


FOREIGN TRADE 


Exports of crude and semicrude alu- 
minum metal, including scrap, was 6.6% 
less than in 1973, reflecting weak world 
demand. Most of the decrease was ac- 
counted for by declines in exports of 
aluminum ingot and scrap, which were 
partially offset by increased exports of 
semimanufactured forms. As in past years, 
Canada was the principal recipient of 
U.S. aluminum exports mostly in the 
form of plates, sheets, and bars. Japan 


received most of the aluminum ingot. 

U.S. imports for consumption of crude 
and semicrude aluminum increased slightly, 
and as in past years, Canada was the 
principal source, accounting for 80% of 
the crude metal and alloys and 6596 of 
the scrap. Most of the remaining crude 
aluminum metal and alloys came from 
Ghana, and most of the remaining scrap 
came from the United Kingdom. 


Table 12.—U.S. exports of aluminum, by class 


1978 1974 
Class Quantity Value Quantity Value 
(short (thou- (short (thou- 
tons) sands) tons) sands) 
Crude and semicrude: 
Ingots, slabs, erude 229,678 $121,951 207,829 $166,817 
raD ME 115,120 T 80,159 s 
Plates, sheets, bars, etc e 202,371 178,482 216,030 247,976 
Castings and forgings .............-- 5,277 14,613 5.988 19.628 
Semifabricated forms, n. eee 8.637 15,388 14,094 26,281 
TOCA! DEE 560,983 370,870 624,045 482,740 
Manufactures: 
Foil and laaefkk 11,090 17,406 16,770 81,206 
Powders and pastes ................- 5,954 4,508 4,866 56,384 
Wire and cable .-------- 9,194 9,457 12,274 16,526 
Toll] ed eee 26,238 81,366 83,410 68,116 
Grand total 687,221 401,786 667,465 535.856 
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Table 14.—U.S. imports for consumption of aluminum, by class 


1973 1974 

Class Quantity Value Quantity Value 
(short (thou- (short (thou- 
tons) sands) tons) sands) 

Crude and semicrude: 
Metals and alloys, erudde F 608,18 r $225,545 508,643 $312,479 
Circles and disks .. 2... . 2-2 LL LL cL Ll cSll- 7,752 5,603 5,817 5,614 
Plates, sheets, etc., n. e. 1-1... r 42,268 r 30,000 29,351 28,210 
Rods and bars r 1,313 r 5,746 10,098 11,952 
Pipes, tubes, ete LL LLL LL LL En 1,466 1,846 815 1,713 
SOTBD eae ³Ü¹¹ ( m EEN T 46,824 T 16,754 74.743 42,569 
/ D EE E r 613,802 r 285,554 629,467 402,537 

Manufactures: 

JJ eee i eee es 9,184 14,610 6,818 17,259 
Lead (5.5 by 5.6 inches) (1) 82 (1) 10b 
Flakes and powders 219 416 428 649 
Fir... 602 730 986 1,313 

Total „nnen... SEN 10,005 15,838 8,232 19,326 

Grand total r 623,807 r 301,392 637,699 421,863 


* Revised. 
11973: 2,269,800 leaves, and 182,057,891 square inches; 1974: 3,033,889 leaves, and 134,868,315 
square inches. 
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WORLD 


Estimated world demand for primary 
aluminum rose slightly over the 1973 level. 
However, by yearend demand declined 
sharply, and primary producers in Japan, 
Canada, and Australia cut production 
levels and postponed expansion plans in 
order to maintain reasonable inventory 
levels. 


REVIEW 


Expansion plans continued in many of 
the less developed areas of the world 
where the cost of power was expected to 
be low. Ghana, Guinea, and Trinidad 
announced tentative plans for new smelters. 
Planning for new plants continued in 
Papua New Guinea, Indonesia, and India. 


Table 16.—Aluminum: World production’ by country 
(Thousand short tons) 


Country 1972 1978 1974 P 
North America: 
11717111 ⁰˙ Pn A eee es r 1,012 1.038 1.110 
:... ³ĩ d d . 44 43 45 
United State 222222 4.122 4.529 4.908 
Ame : 

EE 107 128 122 
Surinam: uolulloocueseueddeema cm we ma EE r 47 55 55 
Venezuela EE r 28 46 58 
Pu? ² ˙ TT. r 92 98 101 
Crechoslovaklaa 2 FAT 76 77 
|. TT r 438 396 435 
Germany, Easʒt 2 2 LLL c cc c LL LLL 2-- 65 101 96 
Germany, TT BEE EN 490 587 759 
Greete ·Hk̃˙ uk. ĩ MO 148 159 163 
Hungary EE 15 16 76 
Iceland EES 50 79 70 

J ͤĩõĩê[ã r˙ ͤ : ĩèͤ . 88 r 165 203 246 
Netherlands 183 209 277 
Norway . 8 r 614 684 716 
Poland? all: ee ee ees 112 116 112 
Romania EEN 184 156 206 
BDalH uc eo a oe E r 159 179 208 

weden 2 r V ß F 84 90 91 
Switzerland .... 4««„ AEN 92 94 97 
USSR O ³oA]sdAfdff ⁰ꝗyp teur 1,880 1,500 1,680 
United Kingdom ....... c c llle see ccce 189 277 323 
Y TEEN 80 100 162 
Africa: 

Cameroon ee . 51 49 87 
Lei HR NEE 159 166 178 
South Africa, Republic ff 58 58 82 
Bahrain f.! p pp F 69 118 126 
China, People’s Republic of eet ee e 150 160 160 
EH, Tee EES 197 170 138 
/// ee uml x 1 7 87 57 
Japan * Lulu. loce e cone ⁰ iran ? 1,119 1,216 1,289 
8 Republic of EECH 17 18 20 
ICE RO TO c DRE 86 89 85 

Tare EE EN (5) (5) 
Australia a a e 227 228 242 
ew ee eo EE 97 127 120 
Toll os oe a a et ee canes r 12,188 18,393 14,617 

* Estimate. P Preliminary. r Revised. 


1 Output of primary unalloyed ingot unless otherwise specified. 


3 Includes secondary. 
3 Includes alloys. 


* Includes super-purity aluminum as follows in short tons: 1972—6, 313: 1978—6,526 ; 1974— 96,206. 
ë Turkey was credited with an estimated production of 10,000 tons of aluminum in 1973 in the 
previous edition of this chapter; information now available suggests that output, if any in 1978, 
was less than 10,000 tons; production (if any) in 1974 is as yet unreported and no reliable basis 


is is available for estimating output level. 
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Table 17.—World producers of primary aluminum 


(Thousand short tons) 


Capacity, 
Country, company, plant location jm Ownership 
19 
NORTH AMERICA 
Canada : 
Aluminium Company of Canada, Ltd.: Alcan Aluminium Ltd., 100%. 
Arvida, Quebec 2 458 
Beauharnois, Quebee 42 62 
Isle Maligne, Quebee, 4 2 130 
Kitimat, British Columbis 800 
Shawinigan Falls, Quebec ......--.- 95 
Total cun 1,035 
Canadian Reynolds Metals Co. Ltd.: Baie Reynolds Metals Co., 100%. 
Comeau, Quebec 4 175 
Total Canada ............--..---..-- 1,210 
Mexico: Aluminio S.A. de C.V.: Vera Cruz 50 Aluminum Co. of America 44.305; 
Intercontinental 25.7%; Mexican 
interests, 16%: American and for- 
eign interests, 14%. 
United States (see table 32 4,916 
Total North Ameriea 2 6,176 
SOUTH AMERICA 
Argentina: Aluminio Argentino S.A. FATE 51%; Alcan Aluminium Ltd. 
(Aluar): Puerto Madryn 2. ~~~ ~~ ~~ _ 2 40 8%: Kaiser Aluminum & Chemical 
Corp. 8%; Péchiney Ugine Kuhl- 
mann Group 8%; private interests 
24%; Government, 1%. 
Brazil: 
Aluminio Minas Gerais, S.A.: Alcan Aluminium Ltd. 100%. 
Aratü, Bahia 16 
Saramenha, Ouro Préto .........-.- 35 
Companhia Brasileira de Alumínio S.A.: Industria Votorantim, Ltd. 80%: 
Sorocaba, São Paulo 44 Government 20%. 
Companhia Mineira de Alumínio, S.A.: Hanna Mining Co. 40%; private in- 
Poços de Caldas, Minas Gerais 83 terest 10%; Aluminum Co. of 
America 50%. 
Total Brazil 222. cocco m eua 127 
Surinam: Suriname Aluminium Co. (Suralco) : Aluminum Co. of America 100%. 
Pang er Ee 78 
Venezuela: Alumínio del Caroni, S.A. Reynolds Metals Co. 50%; Govern- 
Alcasa): Puerto Ordaz, Matanzas ......- 55 ment 50%. 
Total South America 295 
EUROPE 
Austria : 
Salzburger Aluminium GmbH (SAG): Swiss Aluminium Ltd. 100%. 
Lend, Salzburg 18 
Vereinigte Metallwerke Ranshofen-Bern- Government 100%. 
dorf, A.G. (VMRB): Ranshofen, 
Braunau-am- Inn 22222 89 
Total Austria 102 
Czechoslovakia: Ziar Aluminium Works: Ziar- Government 100%. 
EE, eM cesa eut UE d aa ec a. 72 
P Péchiney Ugine Kuhlmann Group Self 100%. 
Auzat, Ariége .... Lll ll cll L.l--.--- 38 
Chedde, Haute-Savoie 9 
L'Argentiére, Haute-Alpes -__--------—- 42 
La Praz, Savole 2 2 LL Ll Ll en 4 
La Saussaz, Savoie ~~ ~~~. 18 
Lannemezan, Haute-Pyrénées __________ 68 
Noguéres, Basses-Pyrénées .........-.-- 127 
Rioupéroux, Isrre 26 
St. Jean de Maurienne, Savoie .........- 91 
Sabart, Ari(ge 222 26 
Venthon, Savoil˖e 22 28 
Total France x 462 
Germany, East: Electrochemisches Kombinat: Government 100%. 
Bere... 55 
Lautawerk ..uucocracoQ eegene ae 88 
Total Germany, Eat 88 
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Table 17.—World producers of primary aluminum— Continued 


(Thousand short tons) 


Country, company, plant location 


EUROPE—Continued 
Germany, West: 
Aluminium-Hütte Rheinfelden GmbH: 
Rheinfelden, Baden 2 
Gebrueder Giulini GmbH: Ludwigshafen 
a e Aluminium GmbH: 
Leichtmetall GmbH: Essen 


Reynolds Aluminium Hamburg GmbH: 
Hamburg os. 22 soe ea ⁰⁰ EM 
Vereinigte Aluminium-Werke A.G. 
(VAW): 
Elbewerk, Stade 22 
Erftwerke, Grevenbroiche .........- 
Innwerke, Toging ..........-..-...- 
Lippenwerke, Lunen ............-. 
Norf, Rhein werke 222 


Total Germany, West 
Greece: Aluminium de Grece 8 S. A. (ADG): 
eee x EE 


Total Hungary 
Iceland: Icelandic Aluminium Co.: 
Hafnarfjordur 222222 


Alcan Alluminio Italiano S. p. A.: Borgo- 
Franco d'Ilvree 22222 
Alluminio Sarda S. p. A. 
WM. ð 


Societé "Alluminio Veneto per Azioni 
S.p.A. (SAVA): 

Fusina. ee 

Porto eg E 


Total Ital. 


Netherlands: 
Aluminium Delfzij] N.V. (Aldel) : 
! ³˙¹owꝛꝛ¹A ³· m M LEE 
Péchiney Nederland N. V.: Vlissingen 
(Flushing) gs eebe 


Total Netherland 


Norway: 
A/S Ardal og Sunndal Verk (ASV): 


Ardal Era cue ⁵⁰A RE ME Gand 

Hrangeee 

Sunndalsora 224242422244 
Det Norske Nitridaktieselskap (DNN): 


Eydehaunn 22 
TysseldaallLVWLVWLVk᷑xsssss. - 
Lisa Aluminiumverk A/S (Elkem): 


Mosjøen Aluminiumverk A/S (Mosal): 


Mosjøen - 2 cece eee eee 
Norsk Hydro A/S Karmøy Fabrikker 

(Alnor): Karmøy Island 
Sger-Norge Aluminium A/S (Soral): 

Hun?! aman Qiii aad id ani Gu a 


Capacity, 
yearend 
1974 


Ownership 


Swiss Aluminium Ltd. 99.86%. 


Self 100%. 

Kaiser Aluminum & Chemical Corp. 
50%; Preussag A.G. 50%. 

Metallgesellschaft A.G. 50%: Swiss 
Aluminium Ltd. 50%. 

Reynolds International, Inc. 90%; 
City of Hamburg 10%. 

Government 100%. 


Péchiney Ugine Kuhlmann Group 
90%; Government 10%. 


Government 100%. 


Swiss Aluminium Ltd. 100%. 


Alcan Aluminium Ltd. 100%. 
Government 94%; Montecatini-Edi- 
€, 


son 6%. 
Government 9495; Montecatini-Edi- 
son 6% 


Swiss Aluminium Ltd. 60%; Gov- 
ernment 50%. 


Holland Aluminium N.V. 100%. 


Péchiney Ugine Kuhlmann Group 
85%; Hunter-Douglas 15%. 


Sod RUE 50% : Alcan Aluminium 
Ce 


Alcan Aluminium Ltd. 50%; British 
Aluminium Co. 5096. 


Aluminum Co. of America 60%; 
Elkem-Spigerverket 50%. 

Aluminum Co. of America 50%; 
Elkem-Spigerverket 50%. 

ubi Hydro 100% (Government 
50%). 

Swiss Aluminium Ltd. 75%; Com- 
padec 25%. 
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Table 17.—World producers of primary aluminum—Continued 
( Thousand short tons) 


Capacity, 
Country, company, plant location yrna Ownership 
EUROPE—Continued 
Poland: Ministry of Heavy Industry: Government 100%. 
Konin Work 22222 61 
Skawina Work 2 61 
Total Poland EF K i d SR E GE dE e 122 
Romania: Slatina ...... enn 132 Government 100%. 
Spain: 
Alumínio de Galicia, S.A.: Péchiney Ugine Kuhlmann Group 
et Endasa 17%; Government 
7 Oe 
ert m 75 
Sabifiánego, Huesca ..............-- 15 
Empresa Nacional del 1 Aluminio, S. A. Government 60.5%; Alcan Alumin- 
(ENDASA) : ium Ltd. 25%; Banco de Bilboa 
15% : Spanish interests 9.56%. 
(( ĩ˙ AA ee 88 
Valladolid. 1. ease e cmn EE 26 
Total Spain 204 . 
Sweden: Gränges Aluminium AB: Kubiken- Grünges AB 79%: Alcan Aluminium 
borg, Sundsvall 96 Ltd. 21%. 
Switzerland: 
Swiss Aluminium Ltd. (Alusuisse) : Self 100%. 
Chippis, Valais .................... 85 
Steg, Valais 2 58 
Usine d' Aluminium Martigny, S.A. is Self 100%. 
y Um Gb» aD Gba ge em CS aD cn em o Cb Cb GPGP Gb c» Gb GP GP e om 
U.S.S.R.: Government 100%. 
B ovsk (Krasnoturinsk) Sverdlov- 
Bratsk, Irkutskaya Oblast, Siberia ..... 220 
Irkutsk (Shelekovo) Irkutskaya Oblast, 
Siberia SE 220 
Kamensk-Ural'skiy, Sverdlovskaya Oblast, 
EEN 154 
Kanaker erte „ Armenia 88 
Kandalaks Murmanskaya Oblast ..... 88 
Krasnoyarsk, oe Kra Kray, Siberia 220 
Nadvoltsy. Karelskaya, A. S. S. N 39 
Novokuznetsk (Stalinsk) SE 
Oblast, Siberia 138 
Sumgait (Kirovabad), Azerbaijan ...... 88 
Mo té (Stalingrad) Volgogradskaya 185 
vol (Zvanka), Leningrad Oblast 22 
e re. (Dneprovsk) Zaporozhskaya 
J 77 
, 1.578 
United Kingdom 
Alcan (U.K. H Ltd.: Lynemouth, North- Alcan Aluminium Ltd. 100%. 
umberland — ee e E e 132 
Anglesey Aluminium Ltd.: Holyhead, Rio Tinto Zinc Corp. Ltd. h; 
New Wales, Scotlanld 4 112 Kaiser Aluminum & Chemical 
: Corp. 84%; Insulated Calendars 
Cables Ltd. 19%. 
The British Aluminium Co., Ltd. Tube Investments Ltd. 49%: Rey- 
(BACO) : nolds Metals Co. 48%. 
Invergordon, Eer) T eas Se crt 112 
Kinlochleven, Scotland 11 
ber (Ft. William), Scotland 82 
Total United Kingdom ........... 399 
Yugoslavia: Government 100%. 
Kidricevo, Slovenia 65 
Lozovac, Croatia E 1 
TEEN 88 
Titograd, Montenegro 55 
Sibenik (Boris Kidrie/ ß 83 
Total Yugoslavia —.................._ 288 
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Table 17.—World producers of primary aluminum—Continued 


(Thousand short tons) 


Capacity, 
Country, company, plant location yn Ownership 
AFRICA 
Cameroon: Compagnie Camerounaise de Péchiney Ugine Kuhlmann Group 
lA luminiam Péchiney Ugine (Alucam) : " GE Cobeal 10%; Comal Cie. 
(- pex ————— —Á— SE 2 SO 
Ghana: Volta 1 Co., Ltd. Kaiser Aluminum & Chemical Corp. 
(VALCO): Tema 169 90% Reynolds Metals Co. 10%. 
South Africa, Republic of: Alusaf (Pty.) Industria] Development Corp. (Gov- 
Ltd.: Richards Ba 86 ernment) and Private South Afri- 
can interests 78%; Swiss Alu- 
minium Ltd. 22%. 
United Arab Republic: Nag Hamadi ........ 86 Government 100%. 
Total Afrieaa NEN 861 
ASIA 
Bahrain: Aluminium Bahrain (ALBA) .... 182 Kaiser Aluminum & Chemical Corp. 
and British Metals 17% each; 
Western Metals 8.5%; Bretton In- 
vestments 5.1%; Electro-Kopper 
12%; Bahrain Government 40.4%. 
China, People’s Republic of: 60 Government 100%. 
Fushun, Kiaoning _.....-.----.---.--.-- ] 
Changchun, Sil! AAA 
Changsha, Huna 
Hefei, Anhwel i222 
Hunan, Hunan 2222222 
Jiaozuo, Honan 222 160 
Lanchow, Kanu 222 
Taiyuan, Shan 22222222 
Tsingtao, Shan tung 
Wuhan, Hupel wes eed c uitam iM mt 
Total China, People's Republic of 220 
India: 
Aluminium Corp. of India Ltd. (Alu- Self 100%. 
coin): Asanol, West Bengal 10 
Bharat Aluminium Co. Ltd. (Balco) : State Government 100%. 
Korba, Madhya Pradesh .............. 28 
Hindustan Aluminium Corp. Ltd. (Hin- Kaiser Aluminum & Chemical Corp. 
dalco): Renukoot, Uttar Pradesh .... 105 ER Birla and Indian interests 
Indian Aluminium Co. Ltd. (Indal): Alcan Aluminium Ltd. 65%; Indian 
interests 85%. 
Belgaum, Bombay 2222 78 
Alupuram, Kerala 22 21 
Hirakud, Orissa .................... 25 
Madras Aluminium Co. Ltd. (Malco): Montecatini-Edison 27%; Madras 
Mettur, Madras 28 State Government 73%. 
Total Indisssssss 290 
Iran: Iranian Aluminlum Co. (IRALCO): Iranian Government 82.5%: Rey- 
Arak .......-- EE 60 nolds Metals Co. 12.5%; Pakistani 
Government 6%. 
pan: 
Mitsubishi Chemical Industries, Ltd.: Self 100%. 
Naoestu 4% 2 176 
Sakaide ... „ 102 
Mitsui Aluminium Industry Co.: Omuta 88 Self 100%. 
Nippon Light Metal Co., Ltd. (NLM): Alcan Aluminium Ltd. 5096; Japa- 
nese interests 50%. 
Kambaraei ..........--..<<.-- 128 
Naag (Tomakomai) ER 148 
Niiga JJC Hor 159 
Showa Benko K.K.: Self 100%. 
ee, eier EN 176 
Kitakata occa aeuo mcr x irit a rei miis 47 
Omachi eme EE 46 
Sumitomo Chemical Co. Ltd.: Self 100%. 
. 88 
Kikumoto SES OD COD GP CD «D (D OD GA €DP D 9 D UD. dem 9D gë O0 aD SEG 18 
Nagoya EE EEN Een 60 
Toyama ..... reen MIU DESEE S 208 
Total Japan ee e en 1,484 
Korea, Republic of: The Daehan Aluminum Korean Development Bank 50%: 
Co. (Han Huk): Ulsaan 20 Péchiney Ugine Kuhlmann Group 
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Table 17.—World producers of primary aluminum—Continued 
(Thousand short tons) 


Country, company, plant location 


ASIA— Continued 
Taiwan: Taiwan Aluminum Corp. (Taleo) : 
Kaohsiung, Tak aoooo0o0o 
Turkey: Etibank: Seydisehi ee eu en 


Total Asia . mmm dris erai End 


Australia: 
Alcan Australia, Ltd.: Kurri-Kurri, New 
South Wales 


Alcoa of Australia Pty. Ltd.: Point 
Henry, Victoria 442 

Comalco Industries Pty. Ltd.: Bell Bay. 
Tasmania . mud aus ame 
Total Australia 222 


Bini cook ³· VA 8 


Total Oceania 
Total world 


Argentina. — The Aluminio Argentino 
S. A. (ALUAR) smelter in Puerto Madryn 
came onstream in July. The Futaleufu 
hydroelectric project was not completed, 
and production of aluminum during 1974 
was only 3,300 tons. Expansion of output 
to 110,000 tons per year was scheduled 
by mid-1975 with the addition of two gas- 
fired turbogenerators. The completion of 
the Futaleufu River hydroelectric complex 
in 1977 will permit production at planned 
capacity of 165,000 tons per year. 

Australia.—Comalco Industries Pty. Ltd. 
delayed a 22,000-ton-per-year expansion at 
its Bell Bay, Tasmania, smelter. The new 
capacity was rescheduled to come onstream 
in 1976 instead of October 1975 as pre- 
viously planned. Decreased demand forced 
Comalco to cut production at the 105,000- 
ton-per-year smelter by 9.5%. 

Brazil.—Aluminio Brasileiro (Albras) an- 
nounced plans to construct an aluminum 
complex in Belém. Included in the plans 
were an 88,000-ton-per-year smelter and 
an alumina refinery. Plans to develop the 
hydroelectric power potential of the Tocan- 
tins River continued. The smelter report- 
edly could be expanded to 704,000 tons 
per year by 1985. 

Other expansions planned in Brazil in- 
cluded an increase to 31,000 tons per 
year at the Aluminium Co. of Canada, 
Ltd. (Alcan), smelter at Aratii by the 


Capacity, 
yearend Ownership 
1974 
i Government 100%. 
66 Government 100%. 
2,254 


Alcan Aluminium Ltd. 70.596; other 
50 interests 29.5%. 
Aluminum Co. of America 61%: 


110 Australian interests 49%. 
Kaiser Aluminum & Chemical Corp. 
105 45%; Conzinc Rio Tinto of Aus- 
tralia Ltd. 45%; other interests 
10%. 
265 
Comalco Industries, Pty. Ltd. 50%; 
123 Sumitomo Chemical Co. 25%; 
Showa Denko K.K. 25%. 
388 
15,667 


second half of 1975 and possibly doubling 
of capacity to 62,000 tons per year by 
1977. Cia. Brasileira de Aluminio an- 
nounced plans to expand its Sorocaba plant 
to 77,000 tons per year by 1976 and to 
121,000 tons per year by 1979. 

Canada.—On July 8, 1974, Nippon 
Light Metal Co., Ltd. (NLM), and Alcan 
Aluminum Ltd. announced the formation 
of Alpac. The companies plan to produce 
100,000 tons per year of primary aluminum 
at Alcan's Kitimat, British Columbia, 
smelter starting in 1977. Part of the 
alumina for the project will be supplied 
by NLM through a 100,000-ton-per-year 
contract with Comalco Industries Pty. Ltd., 
and the remainder will be supplied by 
Alcan's Jamaican and Australian refineries. 
The aluminum production will be split 
equally by the two partners. Due to the 
formation of Alpac, Alcan announced the 
expansion of the Kitimat smelter by 25,000 
tons per year to 325,000 tons per year. The 
expansion was scheduled to come onstream 
in early 1976. 

Lack of demand for primary aluminum 
at the end of 1974 forced Alcan to cut 
production by 100,000 tons per year or 
10% of its Canadian capacity at the end 
of 1974. 

Canadian Reynolds Metals Co. Ltd., 
reportedly was considering a 150,000-ton- 
per-year expansion at its Baie Comeau, 
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Quebec, smelter. Capacity of the plant 
is currently 175,000 tons per year. Reynolds 
also was considering building a smelter in 
Newfoundland because of the relatively 
low cost of power. A hydroelectric plant 
at Churchill Falls, Labrador, and another 
under construction at Gull Island would 
supply power. Total power availability 
from the facilities was estimated at 6,825 
megawatts. The government of Newfound- 
land reportedly insisted that fabricating 
facilities also be built in order to employ 
a larger portion of the population. 
Egypt.— The Egyptian smelter at Nag 
Hamadi reportedly came onstream in 1974 
with an initial capacity of 110,000 tons 
per year, to be expanded to 187,000 tons 
per year in 1975. Additional power may 
be required since the Nile has an uneven 
water level throughout the year. The 
U.S.S.R reportedly loaned Egypt $15 mil- 
lion toward the planned expansion and will 
take 75% of the aluminum production. 
Germany, West.—Reynolds International, 
Inc. 110,000-ton-per-year smelter in Ham- 
burg operated at a 27,000- to 33,000-ton- 
per-year level in 1974 as the result of a 
court order stemming from charges that 
the smelter did not meet fluoride emission 
standards. In 1975, the jurisdictional court 
was scheduled to take up the question of 
whether full-capacity operations would 
meet the antipollution standards. 
Ghana, A 50,000-ton-per year expansion 
was reportedly underway at the Volta 
Aluminium Co., Ltd. (VALCO) smelter 
in Tema. The expansion plans include raw 
materials storage facilities and improve- 
ments to the four existing potlines. Kaiser 
Engineers, Inc., was chosen to design and 
construct the expanded facilities, which 
should be completed by spring 1976. The 
cost of the improvements was estimated 
at $65 million. VALCO is owned by 
Kaiser Aluminum & Chemical Corp. 
(90%) and Reynolds Metals Co. (10%). 
Kaiser and Ardeco, a consortium of five 
Japanese steelmakers, were reportedly 
undertaking a feasibility study for a 660, 
000-ton-per-year alumina refinery and a 
110,000-ton-per-year smelter. Bauxite for 
the project would be supplied by Ghana. 
Guinea.—The Governments of Guinea 
and Romania signed a preliminary agree- 
ment for a smelter to be built in Guinea by 
the two countries and for a hydroelectric 
project to be built by Romania. 
Guyana.—The Governments of Guyana, 
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Trinidad and Tobago, and Jamaica an- 
nounced plans to build a smelter in 
Guyana. Construction was schcduled to 
start in January 1978 with completion of 
a 200,000-ton-per-year smelter expected 
in 1981. The Essequibo County hydro- 
electric plant was to supply the power. 
Guyana had 52% interest in the project 
with the remaining interests held by 
Jamaica (24%) and Trinidad and Tobago 
(24%). 

India.— Power shortages resulting from 
severe droughts cut production at the 
Hindustan Aluminium Corp. Ltd. (Hin- 
dalco) smelter at Renukoot and the Madras 
Aluminium Co. Ltd. plant at Mettur. The 
Madras smelter reached capacity produc- 
tion of 28,000 tons per year at the end of 
1974. Hindalco's plant was held at less 
than the 105,000-ton-per-year capacity level 
by the energy shortage and slowdowns 
resulting from labor differences. 

The first stage of the Bharat Aluminium 
Co. Ltd. smelter at Korba, Madhya Pra- 
desh, was scheduled to come onstream in 
1975 with a 28,000-ton-per-year capacity 
level. Expansions were scheduled to con- 
tinue until the plant achieved 110,000-ton- 
per-year capacity. 

Plans for a new smelter in the Kohlapur 
district of Marashtra were announced by 
the Association of Aluminium Industries. 

Indonesia.—Construction of the Asahan 
smelter in North Sumatra was scheduled 
to start in 1975. The initial capacity of 
247,000 tons per year was to be expanded 
to 396,000 tons per year later. Cost of 
the smelter was estimated at $350 million, 
which was to be financed primarily by the 
Japanese Government. Power was to be 
supplied by a planned 500-megawatt hydro- 
electric plant on the Asahan River. 

Iran.—The Iranian Aluminium Co. 
(IRALCO) announced tentative plans to 
increase the Arak smelter capacity from 
50,000 tons per year to 120,000 tons per 
year by 1978. The cost was estimated 
at $50 million. Alumina for the plant was 
supplied by India. 

Japan.—Oversupply due to lack of de- 
mand resulted in Japanese producers de- 
laying several expansion startups. Nippon 
Light Metal Co., Ltd., deferred startup 
of a 44,000-ton-per-year potline at Niigata 
until September 1975. The expansion that 
was completed in 1974 raised the capacity 
of the smelter to 159,000 tons per year. 

Mitsubishi Chemical Industries, Ltd., 
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postponed indefinitely the startup of a 
50,000-ton-per-year potline at Sakaide. 
Startup had originally been scheduled for 
March 1975. Other deferred expansion 
startups included the Sumitomo Chemical 
Co. Ltd., smelter at Toyo and the Mitsui 
Aluminium Industry Co. plant at Miike. 
Showa Denko K.K. postponed for 1 year 
the addition of a 50,000-ton-per-year pot- 
line at its Chiba smelter. The expansion, 
which will raise the capacity of the smelter 
to 210,000 tons per year of aluminum, was 
scheduled to come onstream in the fall 
of 1976. 

The expansion by 87,000 tons per year 
to 175,000 tons per year of aluminum at 
the Mitsui Aluminium Industry Co. Omuta 
smelter was on schedule, with about half 
the new capacity due onstream in early 
1975 and the remaining half 1 year later. 

The start of construction of the Sumikei 
Aluminum Co projected 180,000-ton-per- 
year aluminum smelter at Sakata in 
Yamagata was deferred until spring 1975. 
Furukawa Aluminium Co. Ltd. expected 
to satisfy pollution control requirements 
by the end of 1974 and to start construc- 
tion in 1975 on the Mikuni aluminum 
smelter in Fukuni. 

Sumitomo Chemical Co. Ltd., cut pro- 
duction by 10% at Toyama, Isoura, and 
Nagoya smelters in order to reduce in- 
ventories. 

Korea, Republic of.—Tsvetmetpromex- 
port of the U.S.S.R. and Ilosolbi of South 
Korea reportedly signed a contract for 
delivery of equipment and construction 
of a 25,000-ton-per-year aluminum smelter 
in Pukchang. 

Mexico.—Plans were being formulated 
for a 120,000-ton-per-year aluminum smelt- 
er in Mexico. Alumina for the $90 million 
plant was to be supplied by Jamaica. 
Tentative partners in the smelter reportedly 
included the Mexican Government (51%), 
the Jamaican Government (29%), and 
Kaiser Aluminum & Chemical Corp. 
(20%). 

Norway.—The Norwegian Government 
acquired Alcan Aluminium’s 50% share 
in A/S Ardal og Sunndal Verk for $62 
million on January 1, 1975. Under the 
agreement, Alcan will continue to supply 
the plant with alumina as well as to re- 
ceive ingot. 

Norsk Hydro A/S Karmøy Fabrikker 
announced tentative plans to build a 
second primary aluminum plant on Kar- 
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moy Island. Plans call for an_ initial 
capacity of 50,000 tons per year to be 
expanded to 80,000 tons per year over 
an extended period. The existing smelter 
has a capacity of 132,000 tons per year. 

Det Norske Nitridaktieselskap (DNN) 
encountered problems with the Norwegian 
Government over pollution controls on 
the tentative expansion of the Tysseldal 
facility. The Government reportedly would 
prefer that a new, more competitive plant 
be built. DNN was also said to have en- 
countered problems of financing the 20,000- 
ton-per-ycar expansion. 

Papua New Guinea.—The Governments 
of Papua New Guinea and Australia and 
several Japanese companies reportedly un- 
dertook a feasibility study for a large 
aluminum smelter to be constructed in 
Niugini. The three groups also announced 
the consolidation of plans for a $1.5 
billion hydroelectric project on the Purari 
River at Wabo. 

Philippines.—Reynolds Metals Co. and 
the Philippine Government reportedly 
signed a letter of intent to build an 
aluminum smelter. Reynolds was to pro- 
vide technical assistance in the design and 
construction of the facility. The proposed 
110,000-ton-per-year plant, which was to 
be built near Ormoc, would use geo- 
thermal power. 

Spain.—Alumina Espanola announced a 
change in location of its proposed alumina/ 
aluminum complex because of possible pol- 
lution problems. The site was changed to 
San Cipriano in Jove-Cerro of Lugo 
Province. Construction was scheduled to 
start in 1975 with the plant due onstream 
in 1978. The company is owned by the 
State-owned Instituto Nacional de In- 
dustria (55%) and Alugasa Pechiney 
(45%). 

Alumínio de Galicia, S.A. increased the 
production capacity of its La Coruña 
smelter by 14,000 tons per year to 75,000 
tons per year. Further expansion was 
planned. 

Sweden.—Gränges Aluminium AB an- 
nounced plans to expand the capacity 
of its Sundsvall smelter by 52,000 tons 
per year to 147,000 tons per year. The 
furnaces will use a new process designed 
to lower energy requirements and to re- 
duce pollution problems. Cost of the ex- 
pansion was estimated at $75 million. 

Taiwan.— Taiwan Aluminium Corp. an- 
nounced plans to expand the current 42,- 
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000-ton-per-year capacity of its Kaoh- 
siung smelter to 77,000 tons per year by 
the end of 1975. Additional planned ex- 
pansions include 20,000 tons per year by 
1978 and further expansion to 350,000 tons 
per year by 1983. Cost of the 1975 expan- 
sion was estimated at $52.6 million. 

Trinidad.—The consortium composed of 
Trinidad and Tobago (34%), Guyana 
(33%), and Jamaica (33%) announced 
plans for a 200,000-ton-per-year smelter 
at Point Lisas, Trinidad. Trinidad was 
to supply natural gas as fuel and Yugo- 
slavia would finance the project. Con- 
struction on the $350 million smelter was 
scheduled to start in January 1976 with 
startup planned for late 1977. Guyana 
and Jamaica would supply alumina. 

U.S.S.R.—The Péchiney Ugine Kuhl- 
mann Group confirmed a preliminary con- 
tract with the U.S.S.R. agreeing to build 
an alumina/aluminum complex at Sainsk. 
The 500,000-ton-per-year smelter will in- 
clude semifabricating facilities, aluminum 
fluoride facilities, and a carbon anode 
plant A 1-million-ton-per-year alumina 
refinery to be built on the Black Sea 
coast, 6,000 miles from the Sainsk smelter, 
was planned. Total cost of the project was 
estimated at $1 billion. 

The Bratsk smelter was scheduled to 
be expanded to 385,000 tons per year 
in 1975. Additional facilities at the 
Krasnoyarsk smelter, which receives its 
power from the Angara Power Dam, were 
reported completed during 1974. 
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Venezuela.—Construction of the New 
Venalum smelter in Puerto Ordaz, Ma- 
tanzas, began. Startup was scheduled for 
July 1977 with an initial capacity of 77,000 
tons per ycar to be expanded later to 
308,000 tons per year. The plant will be 
operated by Alumínio del Caroni, S.A. 
(Alcasa), owned 50% by Reynolds Metals 
Co. and 50% by Corporación Venezolana 
de Guyana (CVG), a government corpor- 
ation. New Venalum is owned by CVG 
(80%), Showa Denko K.K. (7%), Kobe 
Steel (4%), Sumitomo Chemical (4%), 
Mitsubishi Kasei and Mitsubishi Metal 
(4%), and Marubeni (1%). The Japanese 
firms were scheduled to receive 176,000 
tons per year of the expanded output. 

Yugoslavia.—The 88,000-ton-per-year pri- 
mary aluminum smelter at Mostar came 
onstream in 1974 with full production 
expected in 1975. Alumina was eventually 
to be supplied by the Bacevici refinery. The 
Péchiney Ugine Kuhlmann Group pro- 
vided technical assistance on the project. 

The first stage of the Boris Kidric 
smelter operated at 75,000 tons per year 
during 1974. A power shortage idled 56 
cells during part of the year. 

Zaire.—Reynolds Metals Co. announced 
a feasibility study for a primary smelter 
based on power from the Inga Dam. 
Alumina for the plant will be produced 
from local bauxite. Kobe Steel and Nippon 
Light Metals have reportedly expressed 
interest in the project. 


TECHNOLOGY 


The 1973 oil embargo and subsequent 
rise in energy costs inspired increased re- 
search and development to produce alu- 
minum with better energy efficiency. In 
June 1974, a conference of industry and 
government representatives was held at 
Cambridge, Mass., to exchange information 
on energy use patterns in aluminum pro- 
duction and recycling processes and to 
recommend ways of improving energy 
efficiency of the processes. The conference 
was sponsored jointly by The Aluminum 
Association, the Center for Materials 
Science and Engineering of the Massa- 
chusetts Institute of Technology, and the 
Bureau of Mines. An overview of the 
results of the conference was published.* 

Emphasis at the conference was placed 
on the energy required for producing 
alumina using the Bayer process, for re- 


ducing the alumina to metal by the 
Hall-Heroult process, and for melting and 
recycling operations. 

Based on thermodynamics calculations, 
the theoretical energy requirement in the 
Bayer processes was given as 610,000 
British thermal units (Btu) per short ton 
of alumina produced from bauxite. How- 
ever, due to the losses of waste heat, 
practical energy requirements reportedly 
ranged from about 10 million to 22 million 
Dtu per ton of alumina. Areas for signifi- 
cant potential improvement of the Bayer 
process included: (1) Reducing heat losses 
in existing equipment, (2) increasing the 
product yield, (3) using regenerative heat- 
ing wherever possible, (4) reducing heat 


5 Aluminium. Conference on Ene Conservation 
and Rec cling. in the Aluminum tree Cam- 
bridge 1974. February 1975, pp. 178-182. 
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discharged with red mud, and (5) using 
fluid-bed calcination in place of rotary 
kiln. 

Average electrical requirements of the 
Hall-Heroult reduction step to produce 
a short ton of aluminum from alumina was 
given as 8 kilowatt-hours per pound, 
equivalent to about 55 million to 176 mil- 
lion Btu per ton, depending on whether 
the electric energy used was from hydro- 
generating or from  thermal-generating 
plants. 

Significant reduction of the energy re- 
quired in the Fall-Heroult reduction 
process was believed to be possible through 
basic research on the chemistry of the 
electrolyte, the electrolysis mechanism, and 
heat and fluid flow in the cell as influenced 
by thermal, gravitational, and electromag- 
netic forces in the cell. Development of 
permanent (nonconsumable) anodes and 
wettable cathode materials also were be- 
lieved to be promising areas for research. 

Although the industry average require- 
ment of electricity in the conventional 
Hall-Heroult cell in 1974 was about 
8 kilowatt-hours per pound of aluminum, 
a new plant using Hall-Heroult cells de- 
signed by Alcoa and operated by Anaconda 
was mentioned that utilized only 6.6 to 
6.85 kilowatt-hours per pound. Péchiney 
was said to have operated an experimental 
Hall-Heroult type cell at 5.7 to 5.85 
kilowatt-hours per pound. These latter 
figures show an efficiency comparable with 
the energy efficiency expected to be 
achieved at a new _ 15,000-ton-per-year 
plant based on electrolysis of aluminum 
chloride being built at Palestine, Tex., 
by Alcoa, which was expected to use 30% 
less energy in the reduction step than the 
Hall-Heroult cells. 

Major energy savings could be achieved 
by avoiding as much remelting of metal 
as possible by using the hot metal, directly 
from the reduction cells, in continuous rod 
or sheet mills or in casting operations. 
About 1 million Btu per ton is theoretically 
required to melt aluminum compared with 
the present industry practice of about 4 
to 12 million Btu per ton depending on 
furnace efficiency and the form of alumi- 
num metal melted. Fuel consumption and 
thermal efficiencies of various remelt fur- 
naces were given as follows: 
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Fuel Thermal 
consump- efficiency, 
tion, (percent) 
(Btu/lb) 
Conventional furnaces-melt 
controlled . .  ...... 2,000-3,000 17-40 
Charging box furnaces-2 
chamber melt with salt 
rr. 3,000-6,000 10-23 
Rotary furnaces with mol- 
ten salt 22. L2. wa.  8,800-4,500 12-16 
Induction furnaces, 60- 
cycle, 1,200 to 1,500 
kilowatts: 
Hydroelectric source 860— 9386 68-67 
Thermal source 2,580-2,805 18-19 


The summary report on the conference 
indicated that heat and material losses 
from remelting operations could be reduced 
by: (1) Consistent use of better methods 
to recover metal from dross and skimmings, 
(2) reduction of metal oxidation, (3) re- 
duction of the quantity of in-house scrap 
that is generated, (4) recycling heat from 
casting operations, (5) avoiding large 
temperature gradients by mixing the molten 
metal, and (6) using oxygen enrichment. 

The Aluminum Association provided the 
Bureau of Mines with results of a compre- 
hensive study it conducted on energy use 
patterns of the domestic aluminum industry 
in 1972 and 1973. Based on data provided 
by its members, the Association aggregated 
the total use of fuels and electric energy 
by the aluminum industry to produce 
bauxite, alumina, and primary aluminum 
metal in the United States. Estimates of 
the fuels used by others to generate elec- 
ricity that was purchased by the aluminum 
industry also were included. The energy 
used in producing aluminum ingot and mill 
shapes also was covered in the study, but 
that used by the secondary aluminum in- 
dustry and aluminum foundries was for the 
most part excluded. 

As shown in table 18 the energy data 
were aggregated by the type of energy 
used in five functional categories of the 
aluminum production cycle: (1) Bauxite 
(mining) ; (2) alumina (production) ; (3) 
hot metal production; (4) holding, casting, 
and melting; and (5) fabrication. Factors 
used by the Association to convert the 
different types of fuels and energy to a 
common energy unit, the Btu, are given 
in table 19. 
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"Table 18.—Energy consumption by the aluminum metal industry in the United States! 
(Billion Btu) 


Hot Holding, 
metal casting, Fabri- 


Form of energy used Bauxite Alumina produe: melting cation Total 
on 
1972 
Natural gas 4 127 98.141 20.520 46.919 61.520 227.227 
Propane and liquefied petroleum gas (LPG) 6 1 358 983 1.287 2.635 
Distillate oilss E en 86 168 497 2,119 1,027 8,847 
Residual oil SE 8,932 1,322 8,551 2,289 16,094 
Lube and rolling oils ee 4 21 859 239 4,955 5,678 
Gasoline and kerosine 10 46 266 87 842 761 
Petroleum coke? ....... cc Lc Leere 8 us 51,449 2 xs 61,449 
Pitch? eco et de EE 16,099 A 2 16,099 
Coal and other e E 22 os 2,504 432 3,570 6,606 
Electricity —hydros --22 2 re 838 89,308 681 9,027 99,849 
Electricity—thermal 3 ..... ..........-..- 61 6,118 189,810 1,177 12,075 159,226 


Energy content of fuels used to generate 
electricity less the thermal equivalent of 
the electricity produced from such sources 105 11,910 810,609 2,493 25,094 850,211 


II! ODE IP PERO 839 126,170 638,096 58,681 121,186 989,472 
1978 

Natural gas 0 101.785 21,835 50,089 61,709 285,498 
Propane and liquefied petroleum gas (LPG) Es 471 1,142 1,621 3,240 
Distillate ollss LL LS LLL LLL LLL en 5 114 722 1,990 1,847 4,218 
Residual oils -22-2 1 8,263 1,178 2,966 1,500 13.908 
Lube and rolling oils e 5 25 879 248 4,893 5,650 
Gasoline and kerosine ..... LL LLL en 10 49 243 95 494 891 
Petroleum coke? ee cesser SS 2s 63,111 oe baal 68,111 
g . ER as 18,977 8 zd 18,977 
Coal and other CM -- 1,764 466 8,800 6,030 
Electricity—hydro * -n-i ES 989 92,077 773 10,587 104,426 
Electricity—thermal* el 51 6,379 160,198 1,841 12,826 180,790 


Energy content of fuels used to generate 
electricity less the thermal equivalent of 
electricity produced from such sources 102 12,782 850,362 2,848 26,718 892,757 


„ 300 130.336 711.312 61.958 125.490 1,029,396 


2 Excludes most secondary aluminum operations and aluminum foundries. See text and other foot- 
notes for detailed explanation of data. 

? Direct usage by aluminum industry. Anodes purchased from others are excluded. : 

3 Includes both purchased and self-generated electricity. Total is thermal equivalent of 75.9 billion 
kilowatt-hours electricity used (1 kilowatt-hour — 3,413 Btu). 

* Includes both purchased and self-generated electricity. Total is thermal equivalent of 83.6 billion 
kilowatt-hours electricity used (1 kilowatt-hour = 3,418 Btu). 


Source: The Aluminum Association, Inc. 
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Table 19.—Conversion factors used by the Aluminum Association for fuels and energy 


Unit Thermal equivalent, 
Btu per unit 
Fuels or energy 

Naarn AAA cubic foot 1.027 
, . . e e E gallon .. 91,647 
Other liquefied petroleum gasse do .... 102,082 
Dill ⅛ ] ↄ m E do 138.700 
Residual oil — LLL LL 2 bar Goes 6,287,000 
Lube and rolling oilldss ee gallon .. 189,400 
Gasoline e . do 127,650 
za . ß do 185.000 
Petroleum coke een E EN ee ton 80,059,760 
J!!l(ü EE EE i EO do 80,059,760 
TIignite EE do 12,700,000 
Bituminous coal `, do 24,000,000 
Anthracite coal do .... 24,000,000 

Hydroelectric energy kilowatt-hour . 8,41 
Thermal equivalent of 

fuels required to 
generate electricity, 
Btu per kilowatt-hour 
Electricity: 
Generated from hydropower kilowatt-hour .. ane 
Generated from thermal energy sources: 
a e 
%;öͤꝙm)ęĩ ³ ͥ¶P2ñ ese at a CD do 10,500 
[eT T EE do 10,500 
77 dd cud EU ME do 10. 500 
Nuclear energy 222 do 10,600 
Self-generated: 

Fossil fuels (1972) EE en do 11.648 
Fossil fuels (1973) 222 do .... 11,478 


Source: The Aluminum Association, Inc. 


Energy used to mine metallurgical-grade 
bauxite and to produce alumina for sub- 
sequent reduction to metal is included 
under the bauxite and alumina categories, 
respectively. However, energy used to 
mine and produce special grades of bauxite 
and alumina for refractory, abrasive, and 
chemical uses is excluded. Energy used by 
the aluminum industry to produce lime and 
caustic is included under the alumina 
category if such materials were used to 
make alumina for aluminum metal pro- 
duction. 

The hot metal production category in- 
cludes electricity used in electrolytic cells 
to reduce the alumina to metal and the 
energy content of the coal, oil, gas, lignite, 
and nuclear fuels used to generate part 
of the electricity used by the industry, 
whether purchased or self-generated. In 
addition, the energy content of fuels used 
to make carbon anodes and cathodes as 
well as the energy content of carbon 
materials in the electrodes themselves, is 
included. Energy used by the aluminum 
industry to calcine green petroleum coke or 
to produce fluorides or cryolite used in 
producing metallic aluminum, also is in- 


cluded in the hot metal category. Energy 
used by others to produce purchased items 
(except electricity) is not included. 

The holding, casting, and melting cate- 
gory includes energy used for holding 
furnace, ingot casting, and melting oper- 
ations in the United States, whether 
located at the smelter or at fabricating 
plants. This category includes all operations 
immediately prior to any continuous cast- 
ing operations such as for sheet and rod. 
Remelt operations are included. However, 
energy used for soaking, annealing, or 
heat treatment of mill products was in- 
cluded in the fabrication category. 

The fabrication category includes energy 
used for the production of aluminum mill 
shapes beyond the ingot casting stage. 
Mill products include sheet, plate, and foil; 
extrusions, drawn tube, and welded tube; 
rod, bar, wire, and electrical conductor 
wire and cable; forgings and impacts; 
and powder and paste. Fuel used for 
intracompany shipping of products, if such 
fuel was purchased by members of the 
aluminum industry for use in company- 
owned carriers, and for some other miscel- 
laneous fabricating uses also is included. 
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The energy content of purchased ma- 
terials, such as carbon electrodes, alloying 
ingredients, packaging materials, plastics, 
adhesives, paints or coatings, plastic wire 
and cable coverings or insulation, and 
fuels consumed by a service business for 
the aluminum industry, such as noncom- 
pany common carriers, is not included. 

Data in table 20 show fuel and hydro- 
power use patterns for the industry's 
electrical power needs in 1972 and 1973. 
Of the 83.6 billion kilowatt-hours of 
electricity used by the aluminum industry 
in 1973, 36.6% was from hydroelectric 
facilities, and the remainder was thermally 
generated at an average efficiency from 
all fuel sources of 31.5%. 
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According to The Aluminum Association, 
Inc. total energy use per unit declined in 
1973 relative to that in 1972. Inasmuch 
as both total industry production and total 
energy use in 1973 was greater than that 
in 1972, an expression of the improved 
energy efficiency in 1973 was derived by 
the Association by calculating the total 
energy that would have been used in 
1973 if the use per unit in 1973 had been 
the same as that in 1972. This calculation 
indicated. an overall energy savings by 
the aluminum industry in 1973 of 14.5 
trillion Btu. This quantity of energy is 
equivalent to that contained in about 2.5 
million barrels of oil. 


Table 20.—Sources of electric energy used by the aluminum industry 
in the United States 


1972 1978 

Electricity Thermal Totalfuel Electricity Thermal Total fuel 

used 2 equivalent used to used ! equivalent used to 

Energy source (billion of generate (billion of generate 

kilowatt electricity electricity kilowatt electricity electricity 

hours) used 3 used ? hours) used ? used 3 

(billion Btu) (billion Btu) (billion Btu) (billion 

Btu) 

Hydropower 29.3 99,849 zc 80.6 104,426 m 
oce 8 29.0 99.059 813.434 34.4 117,301 967,849 
Natural gas 15.6 63,349 175,272 16.1 54,970 179,689 
BEE 1.3 4,410 13,304 1.5 5,048 15,828 
Nuclear 7 2,413 7,427 1.0 8,471 10,681 
Total EEN 15.9 259,080 609,437 83.6 285,216 578,547 


x Includes both self-generated and purchased electricity used by the aluminum industry. 
hermal equivalent of 1 kilowatt-hour is equal to 3,413 Btu. 

Peri the thermal equivalent of thermally-generated electricity. Data include fuel used by 
aluminum companies for self-generation as well as estimated fuel usage by utilities to generate the 
electricity purchased by the aluminum industry. Self-generation fuel usage is based on reported 
efficiencies; purchased electricity fuel usage is measured at 10,500 Btu per kilowatt-hour and based 
on reported patterns of fuel usage by utilities from whom the electricity was purchased. 


Source: The Aluminum Association, Inc. 


Results of an intensive investigation of 
air pollution control methods available to 
the aluminum industry and the impact 
on the industry of the cost of controlling 
air emission of gases and solids from 
primary aluminum production facilities, 
within proposed standards, were published.“ 

Eight commercial metal producers joined 
the Bureau of Mines as cosponsors of 
research on extracting aluminum from 
domestic materials, to reduce dependence 
on imports. Using experimental miniplant 
facilities at the Bureau’s Boulder City 
Metallurgy Research Laboratory in Nevada, 
several methods for producing alumina 
from plentiful domestic sources will be 


investigated. Most of the alumina from 
which aluminum metal is produced in 
the United States is presently made from 
imported bauxite. The aluminum com- 
panies cooperating with the Bureau on 
the miniplant project are Alcoa; Aluminium 
Co. of Canada, Ltd.; Amax Aluminum 
Co., Inc., Anaconda Aluminum Co.; Con- 
solidated Aluminum Corp.; Kaiser Alu- 
minum & Chemical Corp.; Martin Marietta 
Aluminum, Inc.; and Reynolds Aluminum 
Co. Each corporation is paying $50,000 

Environmental Protection Agency. Background 
Information for Standards of Performance: Primary 
Aluminum Industry Volume 1: Proposed Standards. 


Office of Air and Waste Management, October 
1974, 99 pp 
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per year over the next 3 years, and the 
Bureau is paying $400,000 per year. Costs 
for setting up the miniplant and for its 
first year of operation were paid entirely 
by the Bureau. 

The miniplant is designed to convert 
roughly 70 pounds of an aluminum-bearing 
clay to 25 pounds of alumina per hour, 
using a nitric acid leaching process. Hydro- 
chloric acid leaching of clay will be 
tested next. The facility runs around the 
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clock, so that particular processing tech- 
niques having commercial promise can be 
evaluated and adjustments can be made, 
as needed, for improved efficiency. 

When the experiments on clay are 
complete, new miniplant facilities being 
installed at Boulder City, Nev., will process 
anorthosite, alunite, and dawsonite in future 
stages of the program. Each of these 
aluminum-bearing minerals is plentiful in 
the United States. 


Antimony 


By Charlie Wyche +: 


Antimony was in short supply during 
the early months of 1974, although the 
recent upward trend in domestic mine 
production was maintained. The high de- 
mand for antimony, particularly antimony 
trioxide, resulted in major price increases 
and some slowdown in usage by consum- 
ing industries. The alltime high metal 
price turned previously uneconomical de- 
posits into viable ore bodies that are cur- 
rently being developed. The New York 
price of domestic antimony metal, RMM 
brand, rose from $0.94 per pound in 
January to $2.25 in June. The $2.25 per 
pound remained in effect through year- 
end. A 12% decline in consumption was 
undoubtedly related to the high price of 
antimony materials. 

Domestic mine production rose for the 
second successive year, but primary smel- 
ter production declined moderately below 


the 1973 figure. Imports were up, con- 
tinuing the fluctuating pattern that began 
in 1968. 

Legislation and Government Programs. 
—At yearend Government stocks of anti- 
mony totaled 40,734 tons, of which 18,705 
tons was in the national stockpile and 
22,029 tons was in the supplemental stock- 
pile. The stockpile objective for antimony 
has been reduced to zero, therefore the 
total inventory was excess. 

The depletion allowance was 22% for 
domestic production and 14% for do- 
mestic companies engaged in foreign min- 
ing. There was no import tariff on anti- 
mony ore, and duty during 1974 was 0.1 
cent per pound on crude antimony metal 
and 1.0 cent per pound on unwrought 
refined metal. 


eee scientist, Division of Nonfcrrous Met- 
als. 


Table 1.—Salient antimony statistics 


(Short tons) 
1970 1971 1972 1978 1974 
United States: 
Production: 
Primary: 
III ee 1,180 1,025 489 545 661 
Smelter} -scai ee eee 13,381 11,374 13,344 17,206 16,657 
Secondary ------------------------- —-— 21,424 20,917 22,428 24,062 23,570 
Exports of ore, metal, and alloys gross weight 543 1.023 121 515 871 
Imports, generala „ 18.654 13.595 23.748 21,265 22,119 
Consumption eee 18,937 18,707 16,124 20,613 18,041 
Price: New York, average cents per pound 144.19 71.18 59.00 68.50 181.76 
World: Production .................-----.---.-- 11.124 70,658 1 78,986 176.744 77,761 
r Revised. 


1 Includes primary antimony content of antimonial lead produced at primary lead refineries. 
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DOMESTIC PRODUCTION 


MINE PRODUCTION 


Domestic production of antimony in 
1974 increased 21% to 661 tons, despite 
a reduction in domestic consumption. As 
in recent years, most of the metal (445 
tons) was recovered as a byproduct from 
processing silver-lead-copper ore by the 
Sunshine Mining Co., Coeur d'Alene dis- 
trict, Idaho. Sunshine's output was 3856 
above that of 1973, reflecting a steady re- 
turn to normal operation following sev- 
eral years of below average production. 
Byproduct antimonial lead recovered at 
primary lead smelters from domestic lead 
ores totaled 658 tons, significantly below 
the 1973 level. This material contained 
8.8% antimony and was consumed as 
antimonial lead. 

The U.S. Antimony Corp. located at 
Thompson Falls, Mont., completed expan- 
sion of its facilities during 1974, and both 
production and the number of antimony 
products are expected to increase. The 
company rebuilt its ore crushing facilities 
and moved into a new building. A 300- 
ton-per-day-capacity ball mill and ad- 
ditional flotation cells were added. A 
large furnace and a dust control system 
were installed in the antimony refinery. 
Currently, the company produces a 93%- 
to 95%-grade metal, but is upgrading the 
process to produce a 99.5%-grade metal 
and also antimony trioxide. Production in 
1974, however, declined from the 1973 
level. The decline was attributed to inter- 
ruptions caused by the expansion program. 
Most of U.S. Antimony's mine output 
came from its Babbit mine. 


Table 2.—Antimony mine production and 
shipments in the United States 


(Short tons) 
Antimony 
concen- Antimony 
Year trate 
(quan- 
tity) Produced Shipped 
1970 ...... 6,681 1,180 1,029 
1971 ....—. 4,721 1,025 1,078 
19722 2,072 489 547 
1978 2.468 545 494 
1974 ...... 8,217 661 598 


Four mines in Nevada produced and 
shipped antimony concentrates containing 
47 tons of antimony. Most of the concen- 
trates were processed to metal at the In- 
termountain Smelting Corp. in Salt Lake 
City, Utah. 


SMELTER PRODUCTION 


Primary.—Primary smelter output de- 
creased 3% in relation to that of 1973, 
with oxide, sulfide, and byproduct anti- 
monial lead registering losses. However, 
smelter production of metal and residues 
increased 6% and 12%, respectively. The 
source of feed materials for the smelters 
was as follows: 91% from foreign anti- 
mony ores and base metal ores, and 9% 
from domestic mine production of anti- 
mony concentrate and as a byproduct at 
domestic lead smelters. Byproduct anti- 
mony recovered at lead refineries repre- 
sented 8% of the total primary antimony 
output. Virtually all of the byproduct 
antimony was consumed at the refineries 
in manufacturing antimonial lead. A small 
quantity was used to prepare oxide or 
processed to residues. Smelter production 
of primary products, in ratios approxi- 
mating those of 1973, were as follows: 
Metal, 18%; oxide, 63%; sulfide and resi- 


dues, 13%; and byproduct antimonial 
lead, 6%. 

The NL Industries, Inc. smelter in 
Texas, Sunshine Mining Co. in Idaho, 


U.S. Antimony Corp. in Montana, and 
Intermountain Smelting Corp. in Utah 
produced antimony metal. Oxide was pro- 
duced by American Smelting and Re- 
fining Company (ASARCO) Inc., Har- 
shaw Chemical Co, M & T Chemicals 
Inc., and U.S. Antimony Corp. The Bun- 
ker Hill Co., ASARCO, and St. Joe Min- 
erals Corp. produced byproduct anti- 
monial lead. Antimony sulfide was pro- 
duced by McGean Chemical Co. Inc., and 
M & T Chemicals Inc. 
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Table 3.—Primary antimony produced in the United States 
(Short tons, antimony content) 
Class of material produced 
Year Byproduct 
Metal Oxide Sulfide Residues antimonial Total 
lead 
1970 -c ansin 8,782 8,261 23 884 981 18,381 
II oe ee 9,816 6,272 18 136 1,132 11.374 
1972 ee 8,837 8,343 232 201 731 13,344 
E: kt. WEE 2,859 11,273 92 1,839 1,143 17,206 
1974 ........----- 9,030 10,445 54 2,066 1,062 16,657 
Table 4.—Byproduct antimonial lead produced at primary lead refineries in the 
United States 
(Short tons) 
Antimony content 
Year From From Total 
Gross domestic foreign From 
weight ores 1 ores 3 scrap Quantity Percent 
IIC; Eie 20,438 598 383 208 1,184 5. 
11111111 ⁵ A ⁵ 8 19,686 828 304 59 1.191 6.0 
1117777;ö;ö·; mm 15,051 516 215 319 1.050 7.0 
1177777· . oun reus 15,456 131 412 24 1,167 1.6 
1974 EE 12,518 658 404 35 1.097 8.8 


1Includes primary residues and a quantity of antimony ore. l 
2 Includes foreign base bullion and small quantities of foreign antimony ore. 


Secondary.—Antimonial lead recovered 
from scrap in 1974 totaled 23,570 tons, 
about 500 tons less than in 1973. Sec- 
ondary smelters recovered 20,561 tons, pri- 
mary smelters recovered 35 tons, and 
manufacturers and foundries recovered the 
remaining 2,974 tons. Old scrap, pre- 
‘dominantly battery plates, generated about 
87% of the secondary output; new scrap, 
mostly in the form of drosses and residues 
from various sources, supplied the re- 


maining 13%. The scrap processed was 
essentially all from domestic sources. A 
percentage breakdown of old scrap by 
source was as follows: Batteries, 65%; 
type metal, 15%; babbitt, 11%; all other 
material, 9%. Drosses made up 9% of the 
new scrap, and residues supplied 5%. Ap- 
proximately 2,000 tons of primary anti- 
mony was used to supplement secondary 
metal to meet commercial requirements; 
this was about 275 tons less than in 1973. 


Table 5.—Secondary antimony produced in the United States, by kind of scrap 


and form of recovery 
(Short tons, antimony content) 


Kind of scrap 1973 1974 

New scrap 
Lead-bage 3,627 2,950 
Tin-base ...........- 62 43 
Total 3,589 2,998 

OM scrap: 
Lead- base 20,459 20,561 
Tin- base 14 16 
Total 32 20.478 20.577 
Grand total 24.062 28.570 


Form of recovery 1978 1974 

In antimonial lead! ........ 19,212 18,963 
In other lead alloys .......- 4,842 4.597 
In tin-base alloy 8 10 
Total 32522. % et ho SS 24,062 23.570 
Value (millions) $33.0 $85.7 


- 


1Includes 24 tons of antimony recovered in antimonial lead from secondary sources at primary 


plants in 1978 and 85 tons in 1974. 
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CONSUMPTION AND USES 


Reflecting a tight supply and high 
prices, total consumption of antimony de- 
creased 8% from the 1973 level of 41,675 
tons to 41,041 tons. Antimony from pri- 
mary sources accounted for 44% of the 
total (18,041 tons), and secondary metal 
contributed 56% (23,000 tons). Antimony 
oxide represented 53% of the raw ma- 
terial used, and antimony metal the re- 
maining 47%. As shown in table 7, the 
nonmetals products section was separated 
into two parts to reflect more clearly the 
use of primary antimony in flame re- 
tardants. Secondary antimony, recovered 
chiefly from battery scrap, was used in the 
manufacture of antimonial lead and other 
hard-lead alloys. 

Consumption of primary antimony in 
metal products decreased 12% in relation 
to 1973. In the largest use category, anti- 
monial lead, requirements for antimony 
were down 10%. Consumption in bear- 
ings, sheet and pipes, castings, and type 
metal was also well below the 1973 level. 
Other uses such as cable covering, col- 
lapsible tubes, and solder showed small 
gains. 


The consumption of antimony trioxide 
fell 15%. The 51% rise in oxide used in 
flame retardants failed to offset a 38% 
drop in other nonmetal products. In the 
nonmetal products section, antimony tri- 
oxide consumption was down in all sub- 
sections except one. Uses in ceramics and 
glass, pigments, and plastics showed the 
largest decline, reflecting a slowdown in 
the building industry. Higher demand for 
flame retardants resulted from stricter 
fire codes and a shift toward clothing made 
from materials that require flameproofing. 
The use of antimony trioxide in flame re- 
tardant is growing rapidly every year, and 
demand will continue to be high. 

Of some 1,300 tons of antimony classi- 
fied under "Other" nonmetal products, 
about 71% was used as sodium anti- 
monate. This compound is used as an 
opacifier in enamel frits to add hardness 
and increase acid resistance. About 18% 
was consumed as chemicals, antimony sul- 
fide, and antimony chloride (penta- and 
trichloride) ; the remaining 11% was used 
in other industrial applications. 


Table 6.—Industrial consumption of primary antimony in the United States 


by class of material consumed 
(Short tons, antimony content) 


Ore and By product 
Year concen- Metal Oxide Sulfide Residues antimonial Total 
trate lead 
1970 ....- 880 4,989 7,157 46 384 981 18.937 
1971 ..... 387 5,080 6,944 28 136 1,132 13,707 
1972 _____ 1,226 5,473 8.389 104 201 731 16.124 
1973 ..... 582 5,824 10,970 255 1.539 1.143 20,613 
1974 ..... 1,032 4,362 9,457 62 2,066 1,062 18,041 
Table 7.—Industrial consumption of primary antimony in the United States, 
by class of material produced 
(Short tons, antimony content) 

Product 1970 1971 1972 1973 1974 

Metal products : 
Am munition 102 67 64 122 121 
Antimonial leadde 5.246 5.480 6.149 8.027 7.251 
Bearing metal and bearing 481 515 559 527 476 
Cable covering 88 36 19 12 16 
Sil! ³ðW³A 88 16 20 39 65 31 
Collapsible tubes and foil 35 22 20 12 18 
Sheet and pie 77 74 108 97 69 
Solder us os eue 8 286 178 177 191 205 
Type metal 220 177 142 134 107 
CONOR onu ͤ r. ̃˙ 73 102 105 104 135 
Total. risoto x 6,574 6,621 7,382 9,291 8,429 
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Table 7.—Industrial consumption of primary antimony in the United States, 
by class of material produced— Continued 


(Short tons, antimony content) 


Product 1970 1971 1972 1973 1974 
Nonmetal products: 

Ammunition primer 21 23 23 18 11 
Fireworks 17 4 5 11 
Ceramics and glas 1.820 1.840 1.695 1.917 1.384 
Pigments _____________________---__ 610 592 644 644 460 
Plastics ncn wm 1,667 1,810 2,391 2,920 1,431 
Rubber produet 619 §25 587 693 664 
Other tee 929 768 1,118 2,219 1,268 
"Otel GE - 5.589 5.562 6.462 8,416 5,229 

Flame retardant 1: 
Plastics o eoe ee um 2,711 
Pigment sss 172 
Rubber kr „ 1.774 1.524 2.280 2,906 252 
Adhesives -_------------------— 231 
Textiles 980 
D* mmi ce 37 
Total c5 Lene 8 1,774 1,524 2,280 2,906 4,383 
Grand total 13,937 13,707 16,124 20,613 18,041 


1 Flameproofing chemicals and compounds shown separately by use starting 1974. 


STOCKS 


Industrial stocks of antimony totaled 
11,694 tons at yearend, a 16% increase 
over the record level for 1973. Oxide in- 
creased, but metal stocks declined. The 


overall increase was due to large unused 
Government stocks purchased by industry 
in 1973. 


Table 8.— Industry stocks of primary antimony in the United States, December 31 


(Short tons, antimony content) 


Stocks 
Ore and concentrate 
etal EEN 
777§öô— ˙w A a 
Sunne Ee 


Residues and slags 
Ant imonial lead 1 


1970 1971 1972 1978 1974 
2,973 3,582 8,562 5,585 6,275 
1,598 1,367 1,332 1,540 809 
2,932 2,697 8,179 2,074 3,732 

39 22 182 31 85 

948 647 176 526 549 

357 822 191 322 294 
8,847 8,637 8,622 10,078 11,694 


1 Inventories from primary sources at primary lead refineries only. 


PRICES 


The U.S. dependence on antimony im- 
ports and the high worldwide demand for 
the metal resulted in a continuing upward 
trend in domestic prices. The four price 
increases that occurred in 1974 advanced 
RMM brand antimony metal from $0.94 
to $2.25 per pound, New York, by mid- 
June. The record $2.25-per-pound price 
level remained in effect through yearend. 
The Lone Star grade increased to a record 
high of $2.67 during the same period. At 
the beginning of 1974, quotations for 60% 
European lump ores were $22.50 to $24.50 
per short ton unit; yearend quotations 
were $31.30 to $32.20. The refusal of the 


People’s Republic of China to make any 
significant quantities of antimony avail- 
able at its Canton Fairs was a prime 
factor in the high prices. The quoted 
price range per pound of antimony oxide 
in late December was $1.84 to $2.16, up 
from $1.24 at the beginning of the year. 


Table 9.—Antimony price ranges in 1974 


Type of antimony Price per 

pound 
Domestic metal! $0.92-$2.28 
Foreign metal? _________________. .90- 3.50 
Antimony trioxide? |. J|... .....- .87- 2.16 


21 RMM brand, f.o.b., Laredo, Tex. 
3 Duty-paid delivery, New York. 
3 Quoted in Metals Week. 
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FOREIGN TRADE 


Exports of antimony material in 1974 
totaled 1,464 tons, of which 593 tons was 
oxide and 871 tons was metal alloys, scrap, 
and waste. The 1974 combined value of 
$2,681,509 was more than 5 times the 
1973 total. The large increase in value 
was due primarily to inflated prices for 
materials rather than an actual increase 
in the volume of exports. More than 35 
countries, led by the Netherlands, Canada, 
the United Kingdom, Spain, and the Re- 
public of Korea, accounted for around 
97% of the metal, scrap, waste, and al- 
loys exported. Oxide exports totaled 593 
tons, 5396 above those of 1973. The value 
of oxide totaled $1,049,980, and consign- 
ments were made to 18 countries. Canada 
was the leading recipient with 170 tons, 
followed by West Germany with 99 tons, 
and 74 tons went to the United Kingdom. 
The remaining 250 tons was distributed 
among 15 other countries. 

General imports of antimony in various 
forms increased 4% to 22,119 tons. Im- 
ports of ore and concentrates declined to 
the lowest quantity since 1971, largely be- 
cause of a combined drop of 34% from 


Bolivia, Turkey, and the Republic of South 
Africa. Increased receipts from  Guate- 
mala, Thailand, and the United Kingdom 
failed to offset the decrease from the 
major sources. With the processing of some 
of the Republic of South Aírica ore to 
oxide, and Bolivia ore to metal, imports 
of ore from these countries can be ex- 
pected to continue to decline. Because of 
oxide and metal production by these 
countries, imports of oxide increased from 
4,600 to 6,300 tons (gross weight) and 
metal imports from 700 to 2,300 tons. 
Yugoslavia, the People's Republic of 
China, Mexico, and Japan were the prin- 
cipal sources for metal imports (76%). 
The United Kingdom and France supplied 
57% of the oxide. 

In addition to imports of ore, metal, and 
oxide, 565 tons of alloys containing anti- 
mony was imported. Belgium-Luxembourg 
and Thailand supplied 55% and 15% of 
this material, respectively. The Nether- 
lands, Czechoslovakia, and Italy furnished 
most of the remainder. Total value of this 
material was $1.7 million. 


Table 10.—U.S. imports for consumption of antimony, by country 


Country 


Antimony metal including needle or liquated : ! 
Austria 


Ce E BEE 
Canada: Zeen 
China, People's Republic off 
Czechoslovakia 
Fünen é 


Japan cele k 8 
Korea, Republic f 
enge" EE 


Taiwan 

F idco misa 

Tuüurkëy EE 

United Kingdom ` ~~~ 
.S.S.R 


—— 2 —E—é— —L„ñ— 9 2 — . 


Quantity 
(short tons) (thousands) (short tons) (thousands) 


1978 1974 


Value Quantity Value 


x € (3) $2 
61 $89 142 489 
33 20 17 45 
1 24 1 27 
180 225 492 1,993 
iż 7 80 117 
DS -- (3) (3) 
1 19 (1) 43 
ie == 56 204 
8 4 239 1,085 
—.— 22 101 

141 51 442 435 
11 20 6 11 
84 55 22 18 
(3) (3) zu = 
ée z2 32 117 
- — 86 307 
82 36 11 47 
180 203 We: 488 
66 72 557 2,280 
748 818 2,289 7,821 


See footnotes at end of table. 


ANTIMONY 175 


Table 10.—U.S. imports for consumption of antimony, by country—Continued 


1973 1974 
Country 
Quantity Value uantity Value 
(short tons) (thousands) (shorttons) (thousands) 
Antimony oxide : 

Belgium-Luxembourg |. | | | | |). 410 $557 499 $1,540 
Canada ——————— . 8 5 66 182 
China, People’s Republic of ... 814 843 93 $11 
"EE EE 1,225 1,467 1.384 3.325 
Wen. TT LL he Lacoste (3) (? 82 72 
"ECKE ECK B CN 46 166 
— as fe S 220 216 990 3,733 
TTT TTT "WEE EE EE 88 87 88 351 
South Africa, Republic of |  . .. ... Ka VR 805 229 
nn EE EE Se Te 33 30 0 81 
Lt ik o OMNEMQUE EE 45 7 50 
„ren, EE 2,368 8,323 2,263 5,490 
TON LL e sena Re EE 4,651 6,095 6,269 15,580 


lIncludes needle or Mquated (value in thousands): 1973—Belgium-Luxembourg 41 tons ($57), 
leier 3 10 tons ($16); 1974—Belgium-Luxembourg 56 tons ($174), United Kingdom 30 
2 Less than A unit. 


Table 11. U.S. imports for consumption of antimony ore, by country 


1973 1974 
Gross Antimony Gross Antimony 
Country weight content Value weight content Value 
(short (short (thou- (short (short (thou- 
tons) tons) sands) tons) tons) sands) 
Belgium- Luxembourg ES XA ae 358 112 $242 
1 5,939 3.662 $2,807 4,8380 2,669 3.969 
Pc 232 153 121 76 82 57 
mg, — 386 248 213 50 10 16 
CM ee A 2.520 1.590 1.104 8,683 2,283 2,915 
c 111 52 11 110 16 15 
PPT d * — 1.928 386 347 
—.. ¶— ee ae 586 296 82 1.489 745 308 
C 32 12 9 285 105 97 
P ————T—— EE PCS 23 13 4 m a eg 
MUN. Lou EECHER A Kos e 164 61 99 
1 1,099 2,088 $68 6,688 1,629 781 
1 A Res Wi 421 861 
1 1.102 657 531 ix Sei Se 
Nobel "UE 8 Sie ae 190 76 159 
„„ PP 161 80 57 a ES ES 
Ahh 2x "E — 896 259 869 
South Africa, Republic of __ 11,375 6,446 4,410 1,878 4,789 8,481 
uk TI, ve 88 86 19 1,861 619 1,525 
e a EDE t iin = 4,205 1,889 960 816 201 164 
United Kingdom `. 10 T 12 659 292 461 
1 33,869 16,679 10,908 $1,380 14,655 20,866 
Table 12.—U.S. imports for consumption of antimony 
Antimony ore Needle or liquated Antimony metal? Antimony oxide 
Gross Antimony Gross Gross Gross 
Year weight content Value weight Value weight Value weight Value 
(short (short (thou- (short (thou- (short  (thou- (short (thou- 
tons) tons) sands) tons) sands) tons) sands) tons) sands) 
11 33,542 17,212 $9,437 78 $75 2,302 $2,092 5,082 $5,766 
1978 ....... 88,869 16,679 10,903 51 73 692 745 4,651 A 
INE rr E ` 14,656 20,866 86 271 2,203 1,550 6,269 15,580 


! Does not include alloy containing 88% or more of antimony: 1972—Mexico 87 short tons 
($79,294), the United Kingdom, 31 short tons ($25,827), Taiwan, 11 short tons ($81,693) ; 1973— 
the United Kingdom, 57 short tons ($59,854), Mexico, 21 short tons ($19,858), Belgium-Luxem- 
bourg, 20 short tons ($20,216), Canada, 2 short tons ($2,875); 1974—Belgium-Luxembourg, 311 
short tons ($883,224), Thailand, 83 short tons ($293,901), the Netherlands, 44 short tons ($31,988), 
Czechoslovakia, 38 short tons ($138,804), Italy, 33 short tons ($142,831), Yugoslavia, 16 short tons 
($71,572), Turkey, 16 short tons ($41,332), Canada, 15 short tons ($48,014), Japan, 6 short tons 
($21,711), Mexico, 3 short tons ($908). 
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WORLD REVIEW 


World mine production of antimony in 
1974 increased marginally to 77,700 tons 
from 76,700 tons in 1973. However, output 
in both the Republic of South Africa and 
Bolivia declined. The demand was high 
in most consuming countries, and many 
small producers increased production, off- 
setting the drop recorded by the major 
producers. The overall increase was due 
to the worldwide mine development and 
expansion plan that began in 1972. 

Australia.—The Australian Antimony 
Corp. N.L. mine at Dorrigo, on the north 
coast of New South Wales, produced 
about 400 tons of antimony ore per day. 
The company purchased Broken Hill 
Antimony, Pty. Ltd., whose plant at At- 
tanga, near Dorrigo, was used to process 
the ore. Reserves were estimated at 535, 
000 tons. The company had a pilot plant 
in operation at Taylor's Arms, also near 
Dorrigo. 

New England Antimony, Pty. Ltd., 
operated an antimony mine and mill at 
Hillgrove, near Armidale, in the New 
England district of New South Wales. Sil- 
ver Valley Ltd. also developed a stibnite 
orebody at Hillgrove. The nearby Tulloch 
treatment plant was reconditioned to treat 
the ore. 

Le Grand Minerals Ltd. investigated an 
antimony prospect at Mount Misery, in 
North Queensland. Reserves were esti- 
mated at 164,000 tons averaging 1% anti- 
mony. Metromar Minerals Ltd. and Aus- 
tralian Anglo-American Ltd. started the 
second phase of their exploration and 
evaluation program at the Blue Spec Gold 
prospect in the Pilbara region of Western 
Australia. Drilling results indicate ore re- 
serves of 240,000 tons averaging 6% anti- 
mony. Initial plans call for a 200-ton-per- 
day mine and mill. The project, when 
completed, will cost $1.5 to $3 million. 

Bolivia.—Work was reportedly proceed- 
ing as scheduled on construction of the 
antimony smelter begun by Skoda Export 
of Czechoslovakia in 1973. Production was 
scheduled to begin in 1975 at the 5,000- 
ton-per-year plant, which will also pro- 
duce 1,000 tons per year of antimony tri- 
oxide. 

Canada.—The only antimony mine in 
Canada was owned by Consolidated Dur- 


ham Mines and Resources Ltd. It mines. 


low-angle-dipping veins containing stib- 


nite at its Lake George property near 
Fredericton, New Brunswick. The mine 
has four levels with the bottom level 450 
feet below the surface. The mill, with an 
operating rate of between 150 and 200 
tons per day, produced concentrates aver- 
aging over 65% antimony, which was 
shipped to smelters in the United States, 
Japan, and Europe. 

India.— The Star Metal Refinery Private, 
Ltd., Bombay, remained the sole importer 
and processor of antimony ores and con- 
centrates. Efforts to develop a domestic 
source of mineable antimony at Chikkan- 
nanahalli, Chitaldrug District, and Mysore 
was continuing. 

Japan.—The Hibino Metal Co., Japan’s 
largest antimony producer, started oper- 
ation at its Banpin, Thailand, plant in 
June. Production started at 150 tons per 
month from reserves containing 500,000 
tons of antimony. The company also im- 
ported 100 tons of antimony per month 
from Sarawak, Malaysia. The two supply 
sources accounted for 60% of Hibino's 
needs. 

South Africa, Republic of.—Consolidated 
Murchison Ltd. operated at capacity; mill- 
ing of 622,000 tons of ore provided 24,750 
tons of antimony concentrate. This was 
slightly higher than the 619,000 tons 
milled in 1973, which provided 25,365 
tons of concentrate. The antimony con- 
tent of the concentrate averaged 60.13% 
in 1974. 

Diamond drilling from the surface dur- 
ing the year totaled 10,800 feet, compared 
with 30,000 feet drilled during 1973. Sur- 
face drilling was confined to targets with- 
in the established mine working area, 
namely, from Alpha in the west to Mon- 
arch in the east, and was aimed principally 
at finding new ore bodies. 

Antimony Products Pty. Ltd. started its 
new 3,900-ton-annual-capacity antimony 
beneficiation plant in Gravelotte, Trans- 
vaal, South Africa. Antimony Products is 
a joint venture of Chemetron Corp. (Chi- 
cago), Consolidated Murchison Ltd. (Jo- 
hannesburg), and Johannesburg Consoli- 
dated Investment Co. Ltd. Antimony ore 
is upgraded by Antimony Products to an 
83% crude antimony oxide prior to ship- 
ment. Chemetron received the facility's 
full output, approximately 25% of the 
output of the nearby Consolidated Murch- 
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ison Mines. First shipments arrived in 
Chemetron's processing facility in Cleve- 
land, Ohio, in July. 

Thailand. Progress continued on the 


Table 13.—Antimony: 


177 


$1.2 million antimony project located at 
Lampany Province (Northern Thailand) 
by Amco Metal Industries Corp. 


World production (content of ore unless otherwise indicated), 


by country 
(Short tons) 
Country 1972 1978 1974 » 
North America: 

DS "o d E EEN 340 947 * 1,380 
oo n TEE EE 992 961 * 990 
Or TT Ee EE 8 33 53 149 
MENOT Ih e —:: EE 3,280 2,632 2,653 
% © a i a EE 489 545 661 

South America: 
„ i a eee a eee EE E r 348 e 220 
|o 01015 cae a a es ene ee ate Ee CERE r8 14,703 3 16,372 * 14,396 
O TTT i EE EE EE EE 10 e 22 
FO egent r adici, dg S eiiis r 826 849 * 880 
Europe: 
% / ⅛ —üꝙ»̃ . 2 8 553 593 595 
/// AAA A EE 660 660 770 
20. eee —ͤ—A—P———PPB B p W ͤ———— PU anes 1.324 1.497 * 1,400 
uox 0o EE EE EE E 15 22 e 
„ Mew OU EEN NEE EE 152 126 804 
EN Bb x EE TOME NCC - IPEA 7,700 7,800 8,000 
TTT TEE ³ ͤAAAAA 6 E ME ee tae 2,177 2,265 e 2,240 
Africa : 
y OT TN Loos aoi aux ³ AAA AAA dus nu eek Eri coii i a i 66 66 70 
OS ie ⁰¹ AAA E EES 917 1,249 2,860 
— , ⅛ »A 5m 220 220 220 
TT . QE LLL Lee —— Eege E 16,062 17,306 16,866 
Asia: 
. o»’½.̃ ͤ—s 7⅛˙ 5 ¹ 5A W RI IE APRES SII REY SA RET nd. 144 158 183 
Chins, People's Republie of* . ttim ntn 13,000 18,000 18,000 
Soc o EEN PE (5) (5) — 
ROTOR: /// ⁰˙rrß eo cir rip tois — ipn its 3 12 * 10 
/ AAA A 226 276 e 280 
0410017171 0L BPCO EEN EE EECH 50 15 83 
puo so GE EE E WEE ER 5,208 3,763 4,669 
„„ Kor albe Dar huoc VI net ct tgo 2,982 3,696 e 8,760 
.. ͤ ß ̃f : ˙Ü6 ... 2 r 1,506 1,638 e 1,650 
T E E ̃ ͤ nui½⅛ ⁵.U. ³A UA IS r 73,986 76,744 11,151 
* Estimate. P Preliminary. r Revised. 


3 content of smelter products, excludes output from New Brunswick, which is believed 
sm 
2 Antimony content of ores for export plus antimony content of antimonial lead and smelter 
products produced. 

3 Production by COMIBOL plus exports of medium and small miners. 


* Total exports. 
5 Revised to zero. 


* Antimony content of antimony concentrates, lead concentrates, and zinc concentrates. 


TECHNOLOGY 


A process for removing antimony im- 
purities from blister copper or copper 
matte by an oxygen-enriched air technique 
was described in a patent.“ Initially, iron- 
copper scrap, scrap iron, or other oxidiz- 
able metallic iron is added to the anti- 
mony-containing melt, and the melt is 
treated with oxygen-enriched air. The 
antimony is oxidized and attached to the 
iron oxide, and the insoluble oxide phase 
is mechanically scraped from the surface 
of the melt. 


A detailed report on the intergranular 
segregation of antimony associated with 
temper embrittlement in a low-carbon 
manganese steel was published.“ 


2 Lundquist, S. A., (assigned to Boliden AB). 
U.S. Pat. 3,744,992, July 10, 1973. 

3 Guttmann, M., P. R. Krahe, F. Abel, G. Am- 
sel, M. Bruneaux, and C. Cohn. Temper Em- 
brittlement and Intergranular Segregation of Anti- 
mony. Met. Trans., v. 5, No. 1, January 1974, 
pp. 167-177. 
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Asbestos 


By Robert A. Clifton 


Shipments of asbestos from mines in the 
United States decreased 25% from the 
record high in 1973. Construction industry 
troubles and the recession were the main 
reasons for the decreased demand. Imports 
were 3% below 1973 levels. 


The world’s leading producer, Canada, 
decreased shipments to the United States, 
its largest market, 3% and Canada’s total 
1974 shipments were 97% of 1973 ship- 
ments. 


Table 1.—Salient asbestos statistics 


1970 1971 1972 1978 1974 
United States: 
Production (sales) `. short tons 125,814 180,882 131,663 150,116 112,538 
value thousands $10,696 $12,174 $13,409 $16,288 $13,769 
Exports and reexports (unmanu- 
factured) `... short tons .. 46.585 53,678 58,624 66,442 61,723 
Value ` thousands 86.996 $1,863 $9,051 $9,342 $9,192 
Exports and reexports of asbestos 
products (value) .... thousands .. $265,391 $81,409 $82,110 $40,777 $60,396 
Imports for consumption (unmanu- 
factured) ...........- short tons .. 649,402 681,367 735,515 792,473 766,164 
Value ...........-- thousands $15,146 $80,090 $87,782 $98,914 $128,822 
Released from stockpile 
(unmanufactured) .. short tons 4,182 10,210 18,174 6,761 28,851 
Consumption, apparent ! 
short tons .. 182,918 768,781 821,728 882,908 845,825 
World: Production do * 8,846,475 73,961,873 74,163,675 4,512,032 4,535,924 


* Revised. 


! Measured by quantity produced, plus imports, plus stockpile releases, minus exports. 


Legislation and Government Programs.— 
The Environmental Protection Agency 
(EPA) published clarifications and amend- 
ments to its asbestos emission standards in 
May. In August, the second portion of 
the effluent guidelines for asbestos manu- 
facturing point sources was published. In 
October EPA published some controversial 
proposed amendments to its national as- 
bestos emission standards. In July the Min- 
ing Enforcement and Safety Administra- 
tion promulgated amendments to its Metal 
and Nonmetal Mines Health and Safety 
Standards which substituted “fiber counts" 
for the former "dust counts" for asbes- 


tos mines and mills. The new standards 
and monitoring techniques now agree with 
those of the Office of Safety and Health 
Administration (OSHA) of the Labor De- 
partment. In 1974 the General Services 
Administration (GSA) reduced Govern- 
ment inventories by disposing of 11,586 
short tons of amosite, 16,890 tons pf cro- 
cidolite, and 375 tons of chrysotile. South- 
ern Rhodesian asbestos continued to ar- 
rive in the country because of the "strategic 
material” exception to the U.S. observance 
of the United Nations sanctions. 


1 Physical Division of Nonmetallic 


Minerals. 


scientist, 
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Table 2.—Stockpile objectives and Government inventories as of December 31 
(Short tons) 
Total inventories 

Stockpile Released 

objectives 1978 1974 1974 
Amosite ³²²⁹— A None 58,179 46,593 11,586 
Chrysotile e e s RS 1,100 r 10,443 10,455 m 
Subspecification `... X 1,528 1.153 875 
Crocidolite 2222. None 19,368 2,418 16,890 
I/’ ³˙Ü XX 89,518 60,679 28,851 

r Revised. XX Not applicable. 


Environmental Impact.—Threatened ef- 
fects of environmental regulations on the 
asbestos manufacturing industry again 
failed to materialize in 1974. The small 
decrease in asbestos consumption was a 
sign of a relatively healthy industry. 

The cost of coming into compliance 
with environmental regulations was the 
announced cause of the GAF Corp.’s de- 


cision to leave the asbestos-mining indus- 
try and at least somewhat of a factor in 
the closing of two mines in California. 

On October 15 the U.S. Supreme Court 
let stand a lower court decision in Borel v. 
Fibreboard Paper Products Corp., et al. 
making asbestos products manufacturers 
and their suppliers liable for asbestos- 
related diseases among workers. 


DOMESTIC PRODUCTION 


U.S. mines shipped only 75% as much 
asbestos in 1974 as in 1973. The value 
was only 84% of the 1973 amount. Four 
States produced asbestos; California, with 
53%, was the leader, followed in order 
by Vermont, Arizona, and North Caro- 
lina. Total output was 112,533 tons valued 
at $13,759,000. 

The California segment of the asbestos 
industry led the sharp decline in U.S. pro- 
duction. The closing early in the year of 
the Christie mine of the Coalinga Asbestos 
Co., Inc. was followed by the closing of 
the Pacific Asbestos Corp. mine. These 
mine closures led to production of only 
57% of the 1973 State total. Only 55% 
of the 1973 dollar value of the fiber was 
realized. At yearend negotiation was un- 
derway aimed at acquisition and reopen- 
ing of the Pacific Asbestos mine. Yearend 
mining was limited to the Joaquin Ridge 
near Coalinga with Atlas Asbestos Corp. 


working its Santa Cruz mine in Fresno 
County and Union Carbide Corp. oper- 
ating its Santa Rita mine in San Benito 
County. 

GAF Corp.’s mine in Orleans County, 
Vt., remained the U.S. asbestos mine with 
the highest production; its output in- 
creased significantly over that in 1973. 
This mine was scheduled for closure by 
GAF in March 1975, but at yearend it 
appeared that an employee group might 
be successful in efforts to purchase the 
mine and keep it operating. Arizona pro- 
duction in 1974 was less than a third of 
the 1973 level. The Jaquays Mining Corp. 
mine in Gila County was the only active 
asbestos mine in the State. The mine in 
North Carolina of Powhatan Mining Co. 
was inactive, but some shipments from 
stockpile were made in 1974. U.S. as- 
bestos producers and mine sites follow: 


; Type of 
State and company County Name of mine ssbestos 
Arizona: Jaquays Mining Corp Gillian Chrysot ile Chrysotile. 
California: 
Atlas Asbestos Corr Fresno ` ........- Santa Crus ..... Do. 
Coalinga Asbestos Co. Inc! .. e Christie ........ Do. 
Pacific Asbestos Corp! ....... Calaveras ` Pacific Asbestos _ Do. 
Union Carbide Cord San Benito ....... Santa Rita ...... Do. 
North Carolina: 
Powhatan Mining Co Yancey ........--- Hippy ......-.-- Anthophyllite. 
Vermont: GAF Corr Orleans Lowell! Chrysotile. 


1 Closed at yearend. 
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CONSUMPTION AND USES 


Apparent consumption in table 1 was 
revised to reflect stockpile adjustments; 
with these adjustments it reveals a 4% 
decrease in overall usage. 

Consumption data in table 3 were ob- 
tained from a new survey form. The new 
options available on the form break con- 


Table 3.—Asbestos distribution 


tinuity between the 1974 data and those 
data in table 6 of the 1973 chapter. A 
benefit of the new form and computer as- 
sistance in tabulation is that end use data 
can now be presented by grade for chryso- 
tile. The data in table 3 have been ad- 
justed to agree with those in table 1. 


by end use, grade, and type, 1974 


(Short tons) 
Chrysotile 
Group Group Group Group Group Group Group Total 

1&2 3 4 5 6 7 8 chrysotile 

Asbestos cement pipe ... d — 92,600 20,300 -. 2,300 3 185,200 
Asbestos cement sheet . x — 10,900 15,800 52,000 11,800 82 90,500 
Flooring products ______ íi Gë — 49,000 — 104,500 K 153,500 
Roofing products `. — - cx 3,700 11,100 12,700 46,300 23 13,800 
Packing and gaskets |. 100 1,900 7,500 7,500 1,400 10,300 x 28,700 
Insulation, thermal ` — Beie 100 900 100 3,400 2,800 d 1,300 
Insulation, electrical! — * 400 1.600 Geng 2,100 Se 4,100 
Friction products ____ x 5,600 1,300 29.500 6,300 36,600 300 79,600 
Coatings and compounds Ge EN 100 400 300 36.700 400 31,900 
„ 400 1.000 900 800 - 7,500 6,300 16,900 
pool Dee 700 14,200 3,900 800 e 800 Së 20,400 
PEDOL Aaa s xig foeni — Kë 5,500 400 23,900 33,300 "A 63,100 
. x 300 1,100 a 2,300 32,700 cd 36,400 
. 1.200 23.100 128,800 137,300 102,300 398,300 7,000 198,000 
Crocidolite Amosite Anthophyllite — bestes 

. 0000 ͤ——. — 86,400 1,100 200 222,900 
. GROW scotia Deg ée se eX 4,300 Ge 94,800 
BINE EPOR . E NK ER a 153,500 
Deer, qe 2: Ee E 1,700 d 15,500 
( ͤͤ dt ee 100 m zd 28,800 
— a 00 ege uad cs — 1.800 . 9,100 
c ͤ •⅛ä——— aca acria ei Sp cain Bä SS - 4,700 
ol WÉI BEE et ere eus GE M 200 19,800 
Coatings. and compounds ----------------------—- z2 — Se 37,900 
PELI E QUE EE ER, 200 di 100 17,800 
Tr ⁰ a oes EENG — = e 20,400 
w. ̃ ' Ed M Mo Ee 200 a Se 63,300 
DIEN . oorr AA A 400 500 = 37,300 
POU DEE EE 37,300 9,400 1,100 845,800 


Digitized by Google 
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For the first time asbestos cement pipe 
as an end use has been isolated; it is the 
largest single user of asbestos with better 
than 26% of the total consumption. This 
was not unexpected, but that asbestos 
cement sheet would remain the third 
largest user at over 11% was a surprise. 
Flooring products at 18% were in the sec- 
ond spot. If the near 9% used in roofing 
products is added to the top three these 
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construction industry products account for 
nearly two-thirds of U.S. asbestos use. The 
other major asbestos-using end products 
are friction materials at 9%, paper at 7% 
and coatings and compounds at 4%. An- 
other newcomer to the Bureau of Mines 
survey is plastics, which uses better than 
276 of the asbestos total. 

Table 4 shows asbestos usage in the 
United Kingdom during 1973. 


Table 4.—United Kingdom: Breakdown of asbestos fiber usage, 1973 ' 


(Percent) 
Chrysotile Amosite Anthophyllite Crocidolite Total 
Asbestos cement for building 
products ........-..-....--.-.2.2.2-- 37.5 z Aes Ds 82.2 
Asbestos cement pressure, sewage, 
and drainage pipes ____________--. 5.3 5.0 ae E 5.2 
Fire-resistant insulation boards ..... 2.0 81.3 E I 18.1 
Insulation products, including spray . .9 11.2 a ee 2.3 
Jointings and packings ............ 7.7 E P x 6.6 
Friction materials 11.5 EN E "n 9.9 
Textile producta not included 
in Friction materials" .........- 5.6 - e ‘out 4.8 
Floor tiles `. 10.9 ore z: za 9.4 
Molded plastics and battery boxes .. 1.5 2.5 SS E 1.6 
Fillers and reinforcements (felts, 
millboard, paper, underseals, 
mastics, adhesives, etc.)) „ 17.1 m 100.0 " 14.9 
Ir demere eius 100.0 100.0 100.0 A 100.0 


1 Data furnished by Asbestos Information Association of North America. 


Figure 1 shows variations in the average 
annual growth rate in demand over a span 
of years. These growth rates projected to 


the year 2000 can give demands ranging 
from 2.6 million tons down to 1.0 million 
tons. 


AVERAGE ANNUAL GROWTH RATE 
(percent) 


1924-1974 NSS 
1945-1954 T AIS 


1945-1964 | Lä 
1955-1974 Do en 
1965-1974 Dosz 


Figure 1.—U.S. asbestos demand, historical trends. 
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PRICES 


Quoted prices for Quebec asbestos rose 
more than 39% during 1974 with the last 
rise effective on August 1, 1974. A further 
rise was announced effective in 1975. Brit- 
ish Columbia asbestos prices rose more 
than 45% during the year in three steps, 


the last one also effective August 1, 1974. 
Another increase to start the new year was 
announced. 

Prices for some grades of Arizona chryso- 
tile asbestos were raised on April 1, 1974. 
Quotations, f.o.b. Globe, follow: 


Grade Description Per short ton 
Group No. 11222 C:: ² ¹ũ . ³ ; = E $1,780 
roup No. 222 „ aS oa ꝗ ZZZ 8 000 
77 i. pff y 8 1.000 
Group No. 8222 Nonferrous filtering and spinning 8550700 
Group No. 4222 Nonferrous plastic and filtering .... 550—600 
Group No. 322 Plastic and filtering `. 885—425 
roup No. 8 Refuse or sborti 850 
Group No.7 „„ EC 65-100 
As of May 1, 1974, Vermont chrysotile follows: 
asbestos, f.o.b. Morrisville, was priced as 
Grade Description Per short ton 
Group No. .............- Shingle fldeerrrr.k.r‚rrrdé «4 8250.008424. 00 
Group No. 6 ____._____--.- aper fiber 0 ooi Ls ee 5 A é 180.00—212.00 
roup No. 6 .............- Waste, stucco, or plaster fiber ________.______.____ 131.00 
Group No. 7772 Shorts and floats 4444 60.001 14.00 
Quotations for Canadian (Quebec) of August 1, 1974: 
chrysotile, f. o.b. mine, were as follows, as 
Grade Description Per short ton 
Group No. 1111222 CTT ³˙üꝛ˙ ³ w W-. AAA Can $2,428 
Group No. 222222 71111111 Ure tu S y 8 1, 
Group No. 822 Spinning fiber |... ««é«««cé«««„«„„«„.rꝙ044ͤ4„ũ% $619—1,016 
Group No. ..........-.--- Asbestos-cement fiber ___.------------------—----- 318-87 
Group No. 85 Paper bee EE, 214—290 
Group No. 82 Waste, stucco or plaster _._______-______._._-_ 1 
Group No. 7 ...........-.-- Refuse or shorts _-_-------------------—---=-- -= 76-146 


Prices for British Columbia and Yukon effective August 1, 1974. Quotations, f.o.b. 
Territory, Canada, chrysotile asbestos were Vancouver, follow: 


Grade Description Per short ton 
CASSIAR MINE 
4!!! 8 11öͤÜ5“dGſſ 8 Can $2,214 
o ee Nonferrous spinning fiber -__.._.......__.-_-.--__ 1,301 
AR. sc oe Se esse Tous ↄðↄxVᷣ a Se S 1,084 
EE 32% é 787 
AC cenicl „%%% ꝗ ͥ́ ũ PVPVPVPVVPVPVVPTTTVTdCT0TT—mn PESO RE VM 564 
JJ 8 Asbestos cement fiber --..-----------------------— 402 
4%7ͤ i ĩͤ nee C ĩðͤ d ĩͤV 8 349 
) 9 ce se ee EUST Be, LEE 319 
AY ee POT, (WEE 226 
AE ðꝛoÜ mk 8 3J%ĩ]́? « «ͤ«?[“Dx ð ß k 8 166 
CLINTON MINE 
CP Ae Asbestos cement fiber 4444425 Can $380 
e VE EE, Te EE 841 
DE. llc ee ocolos BON. EE 226 
CJ) FE hd 106 
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African asbestos producers privately ne- 
gotiate sales and this rules out market 
quotations. The following are averages, 
regardless of grade, of the values of South 
African imports, calculated from U.S. De- 
partment of Commerce data: 
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The increased demand for asbestos in 
all categories resulted in price increases 
almost across the board. Additional rises 
were expected early in 1975. 


Per short ton 


Type 
1970 1971 1972 1973 © 1974! 
Amoe ile ẽ eee $160 $164 $187 $188 $228 
Crocidolite k eue sence 196 212 211 218 261 
Chrysotile - Loco oo Sege eee eee 198 120 202 234 282 
r Revised. 


1 1st 10-month data on imports, U.S. Bureau of the Census. 


FOREIGN TRADE 


The value of exports of asbestos products 
manufactured in the United States in- 
creased 48% over the value of those ex- 
ported in 1973. Five of the nearly 100 
countries buying these products accounted 
for 60% of the foreign sales. They were 
Canada (38%), West Germany (8%), 
the United Kingdom (6%), Mexico 


(4%), and Australia (4%). 

Major groupings of exported products 
and their share of the total were friction 
products (21%), packing and gaskets 
(21%), asbestos cement products (18%), 
textiles and yarns (14%), and insulation 
products (8%). 


In 1974 56% of the cost of imported 
asbestos was recovered by the exporting 
and reexporting of fibers and products. 
Only 20% of the cost of Canadian fiber 
was recovered from exports to Canada. 

In 1974 the United States imported 
91% of its asbestos needs. This was above 
the 1973 percentage. Canada provided 
better than 96% of the imports, the Re- 
public of South Africa provided 396, and 
nine other countries provided the remain- 
der. Chrysotile, with 97%, dominated the 
imported types. There was a 25% increase 
in the dollar value of imported fibers. 


2 Asbestos. V. 56, No. 7, January 1975, p. 28. 


Table 5.—Importers of U.S. asbestos products in 1974, by type and country 
( Thousand dollars) 


Can- Germany, United Aus- 4 
-ada West Kingdom tralia Mexico. Other Total 
Friction products .................. 7,128 560 273 594 97 8.387 12,689 
Packing and gaskees 1,982 326 434 262 317 9.261 12,582 
Asbestos cement products 5,385 2,498 79 85 R4 2,937 11.063 
Textiles and yarns ................- 4,901 195 63 1,268 833 1,148 8,408 
Insulation products ...............- 481 46 122 99 126 8,668 4,541 
[015,1 rcc ²˙ em .. MS 2,255 1,007 2,138 221 1759 4,037 11,023 
. ⁰¹Üw¼² 5 noe ei ee ee 22,782 4,627 8,709 2,535 2,215 24,438 60,256 
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Table 6.—U.S. exports and reexports of asbestos and asbestos products 
EE 


1978 1974 
Product Quan- Value Quan- Value 
tity (thousands) tity (thousands) 
BXPORTS 
Unmanufactured : 
use and spinning and monapinning 
EEN .-. short tons 42,791 $6,604 22,683 $6,069 
Waste and refu nne do 23,109 2,641 82,481 2,674 
E eS ES EON ecc E . RR Se CN 
l ⁵ð ĩ Ee do 65.900 9.251 55,114 8.643 
Products: 
Gaskets and packing do .... 8,809 10,483 8,235 12,582 
Brake lining do 5,813 1,868 5,924 10,136 
Cluteh facings, including linings 
number 2,620,486 1,870 2,429,537 2,503 
Textiles and yarn __________- short tons .. 9,598 6,454 9,465 8,408 
Shingles and clapboard ........... Ssss 11,226 2,586 12,345 3,348 
Articles of asbestos cement do 9.386 2.478 31.275 7.715 
Protective clothing NA 462 NA 556 
Insulation, heat and sound ..............- NA 2,850 NA 4,541 
Manufactures, n. eee NA 5.659 NA 10,467 
% ³ĩ‚i⁰—ꝛr ˙²˙·ᷣͥͥͥͤ ꝛM ³5mqÄ er XX 40.705 XX 60,256 
RERXPORTS 
Unmanufactured : 
Crude and spinning and nonspinning 
JJC ͤ short tons 438 86 2.129 548 
Waste and re fue do 104 5 4,480 1 
Total EEN do 542 91 6.609 549 
Products: 
Gaskets and packing do 8 22 5 17 
Brake lining iem 1 2 34 89 
Clutch facings, including linings 
number .. 9,600 11 14,504 21 
Textiles and yarn .......... short tons 22 41 12 
Shingles and clapboard ........... do SE Gg 28 8 
Articles of asbestos cement do .... 54 15 45 
Manufactures, n. eee SS uh NA 88 
Toc!lkl short tons .. xx 12 XX 140 


NA Not availabie. XX Not applicable. 


Table 7.—U.S. imports for consumption of asbestos from specified countries, by grade 


(Short tons) 
1978 1974 
Republic Republic 
Grade Southern of South Southern of South 
Canada Rhodesia Africa Canada Rhodesia Africa 
Chrysotile: 
Crude 1.991 BAR 1,235 115 1,717 987 
Spinning fibers ........... 15,665 » 8 26,768 66 
All other |... ........ 746,988 2a 8,427 712,228 zt 3,291 
Crocidolite (blue) ............ me EN 12,552 2S 2 11.302 
CCC T0 m Su 1,842 m p 8,018 
lr! 764,644 845 25,064 789,111 1,721 23,664 
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Table 8.—U.S. imports for consumption of asbestos (unmanufactured), 
by class and country 


Crude (includ- ; 
ing blue fiber) Textile fiber All other Total 
Year and country Quantity Value Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short  (thou- (short  (thou- 
tons) sands) tons) sands) tons) sands ) tons) sands) 
1978 

Canada ............--.- 1,991 $397 15,665 $6,020 746,988 $86,449 764,644 $92,866 
Finland TN E c BUS 1,027 93 1,027 93 
Germany, West 19 21 ZE m RN E 79 21 
Guyana 222 sá WS e Eë 808 8 303 8 
Italy uam sch Tee Ma Ga m Ew 8 8 8 8 
Malagasy, Republic .... Zeg Km KS ae 8 1 8 1 
Mexiſo oo NN Ka Wee m 48 1 48 7 
Mozambique 51 27 "T Ss 5 1 56 28 
Panama E 2E Sei "HN 12 11 12 11 
Portugal _______________ M ES Ka SS 1 (3) 1 0) 
Rhodesia, Southern .... 84b 423 SH da P E 845 428 
South Africa, 

Republic of. 21,629 4,510 8 1 3,427 733 25,064 5.244 
Swazilanldtd ______.__ 200 122 130 73 ag SS 330 195 
Lemen ER ae XM Géi 50 11 50 11 
Yugoslavia `... ee Se EN d 8 8 8 8 

Total 24.795 5.500 15.803 6.094 751.875 87.320 792,473 98.914 

1974 

Brazil! - Ke d we 20 2 20 2 
Canada 115 13 26,768 10,416 712,228 106,085 139,111 116,514 
Finland M ds as = 557 74 557 74 
Germany, West ........ 99 85 ze A 1 1 100 36 
ß mr TA 1 4 zs mS 1 4 
Mexico ...........------ MN i£ Ls x 55 11 55 11 
Portugal z PN 2a su Ss 4 2 4 2 
Rhodes 1.717 1.010 4 2 Ges Ss 1,721 1,012 
South Africa, 

Republic of .......... 20,807 5,157 66 16 8,291 510 23,664 5,688 
Swaziland ............. 480 361 A ON SE GE 480 361 
US S KKK n AES BS zc 451 128 451 128 

Total 22.718 6,576 26,839 10,488 716,607 106,808 766.164 123.822 


1 Less than % unit. 


Table 9.— Canadian fiber sources corporately related to major U.S. asbestos products 
manufacturing firms 


Fiber-producing 
U.S. asbestos Canadian mine capacity 

products firms sources (short tons per 

year) 
The Flintkote Co ...................- Flintkote Mines, Ltd., Quebec ............ 83,000 
h ³¹¹—ꝛ Ee cA av ee Lake Asbestos of Quebec, Ltd 210,000 
Johns-Manville Cr Canadian Johns-Manville Co., Ltd 835,000 
Jim Walter Cor Carey-Canadian Mines, Ltd 200,000 
Raybestos-Manhattan, Ine Cassiar Asbestos Corp. Ltd 

(partial interestꝛꝛ 110,000 
General Dynamics Cord Asbestos Corp., Ltd. (54% interest) ..... 500,000 
rr ⁵¹¹iꝗq³ñ ³˙¹ .] uua e Ed ð EE eee 1.888.000 


1 Extracted from Economic Analysis of Proposed Effluent Guidelines, The Asbestos Products 
Manufacturing Industry, EPA-230/1-73—001, September 1973. 
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Available information indicates that had a labor cost of $24.50. Only one, the 


1974 was another record year for asbestos 
in spite of a decline in Canadian produc- 
tion. Demand outstripped supply, as evi- 
denced by a shortage throughout the year. 
Market growth was again limited by sup- 
ply, but no real hardships surfaced, except 
that spinning-grade fibers were in very 
short supply all year. The market situation, 
labor problems, and worldwide inflation 
would indicate substantial price increases 
again in 1975. 

An interesting comment on the world 
market was made by an industry publica- 
tion.* "Directly or indirectly, the apparent 
consumption of asbestos is linked to com- 
parative levels of industrialization. For in- 
stance, in the period from 1964 to 1970, 
North American asbestos consumption de- 
clined by 0.996 while, in the same period, 
demand from Western Europe grew by 
only 3.096. In the developing countries, 
consumption rose substantially during those 
years: the Middle East 11.9%; Africa 
16.0%; South America 9.596; Pacific 
Basin countries 10.3%; and Eastern Euro- 
pean countries and China, 18.3%.” 

Australia.— The Woodsreef mine was pro- 
ducing at a rate of about 50,000 tons per 
year even though Chrysotile Corp., the 
parent company, was in receivership. 

Bolivia.—Development work on a chryso- 
tile prospect was continuing. A truck road 
87 miles long now joins the mine and the 
new experimental processing mill at Cocha- 
bamba. 

Canada.—Even though Canadian pro- 
duction was 396 below the record high 
of 1973, it was still the second highest 
ever and Canada remained the world's 
primary producer of asbestos fiber. Signifi- 
cantly Quebec production. was actually 
higher than in 1973; the drop in produc- 
tion came from other Provinces. 

The possibility of labor problems in 1975 
led to an analysis of some 1973 data re- 
leased by the Bureau de la Statistique du 
Québec. The average production worker 
actually worked nearly enough hours for 
52 forty-hour weeks, and was paid for even 
more. His annual wages were $9,516 at 
$4.06 per hour worked. In contrast, in 
1910 * an entire shift of 13 men in a mill 


millwright, made more for the entire shift 
than the average worker made per hour in 
1973. 

With the aim of increasing manufactur- 
ing in the Province, the Minister of Re- 
sources of Quebec announced creation of 
a Provincial mineral marketing corpora- 
tion to increase the quantity of mineral 
raw materials exported in a manufactured 
form. Asbestos was to be among the first 
minerals scrutinized by the corporation. 

The complexities of the asbestos market- 
place were described in a report" on one 
Quebec producer who offered his customers 
420 grades of fiber in 1,320 different 
forms. 

The fire that destroyed part of the King- 
Beaver mill of the Asbestos Corp. Ltd. on 
December 8 could result in the loss of 
160,000 tons of fiber production in 1975, 
or about 30% of the corporation’s total 
production. 

United Asbestos Corp. Inc. has firm 
plans to bring its Midlothian mine into 
full production in mid-1975. This mine 
should add 100,000 tons per year to Ca- 
nadian production. 

Extensive milling and testing were still 
underway at the Chibougamau mine of 
McAdam Mining Corp., but at yearend 
no production decision had been an- 
nounced. The Amos mine of the Abitibi 
Asbestos Mining Co. has scheduled pro- 
duction for 1978. 

Cassiar Corp. announced the probable 
closure in 1977 of its Clinton Creek, 
Yukon, mine. This would mean a loss of 
100,000 tons per year of production. 

Colombia.—Eternit Colombiana has pur- 
chased the 70% interest of Nicolet Indus- 
tries, Inc., in the Las Brisas asbestos proj- 
ect. The mine is now expected onstream 
in late 1976 and will produce a high pro- 
portion of grades 4 and 5. 

Turkey.—Domestic funding is being 
raised to develop the rich asbestos deposits 
in Sivas Province. 


* Asbestos Producer (Quebec Asbestos Mining As- 
sociation). June-July 1974. 
irkel, rysotile Asbestos—Its Occurrence, 
Exploitation, Milling, and Uses. 1910, pp. 151-152. 
9 Asbestos Producer (Quebec Asbestos Mining 
Association). June-July 1974. 
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U.S.S.R.—A midsummer Pravda article, 
while discussing the projected Baikal-Amur 
rail line which will parallel the trans- 
Siberian Railway from Central Siberia to 
the Pacific, discussed at length the natural 
resources in areas to be touched by the 
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new railway. Among those discussed were 
large deposits of long-fibered asbestos dis- 
covered at Molodezhny. A mine and mill 
are planned at the site 15 miles south of 
the railway in the Burgat A.S.S.R. 


Table 10.—Asbestos: World production, by country 
(Short tons) 
Country ! 1972 1973 1974 P 
North America: 
Canada (sales) ) 1,687,051 1,862,976 1,824,000 
MexiCÓ. on ole uL eee ee n 17 6 
United States (sold or used by producers 131,668 150,036 112,533 
Latin America: 
Argentina 24242 ie E EN mmo 1,001 683 * 660 
Bras oe a mr Een $6,247 61,809 49,458 
Europe: 
Bulgaria ee Set 1,658 e 1,700 * 1,700 
Finland * noe ot ⁰⁰ y 7,042 6,985 6,165 
Italy celle te netu E C. 144,702 164,525 165,629 
Portugal WEE lm erede 39 * 140 198 
ISOS p MEC" 1,345,000 1,411,000 1,500,000 
Yugoslavia o ccs ⅛ ᷣ 0ͤ ß ðͤ 3 s ec 12,170 10,352 18,500 
Africa: 
Egypt, Arab Republic of ___.--__-___-______----_- 486 868 * 330 
Mozambique `- -=--> r 600 624 m 
Rhodesia, Southern * ....... 2... 2. eee 88,000 88,000 88,000 
South Africa, Republic of ..... ..............-.- 856,206 866,683 369,739 
Swaziland ..... 2L c LLL cL LL LL LLL LLL LLL LLL L2-- 86,817 40,675 35,738 
China, People’s Republic of è .. ..............-.- 220,000 280,000 230,000 
yprus Meet IPIS r 32,827 84.950 * 28,000 
Indis Dec PERCHE OR NE SNP nene FEES 13,528 12,456 21,310 
Japan EE a ee eee 15,903 er 15,000 * 11,000 
Kon Republic of ` r 5,819 6,291 6,294 
Taiwan ders ecco oZ cui eset MM 2,962 5,851 3,964 
Turkey: ee ett 5,428 5,201 * 5,500 
Oceania: 
Australia .. 2 2 - LLL 2 c222l22l2l22.2 18,561 45,715 * 62,200 
TOUM DEE 8 r 4,168,675 4,512,032 4,535,924 
* Estimate. P Preliminary. r Revised. 


Lin addition to the countries listed. Czechoslovakia, North Korea, and Romania also produce 
asbestos, but available information is inadequate to make reliable estimates of output levels. 


3 Includes asbestos flour. 
3 Gross weight. 


TECHNOLOGY 


The terms “asbestos,” "fiber," and their 
composite “asbestos fiber" have been the 
subjects of much discussion and contro- 
versy between and among producers, 
users, and those interested in the health 
aspects of asbestos. There is some min- 
eralogic support for several variations of 
the definitions. It was thought that a con- 
sensus definition, arrived at by the de- 
liberations of a group representing all 
viewpoints, would have validity. Such a 
group, the Task Force Group on Naturally 
Occurring Inorganic Fibers of The Amer- 
ican Society for Testing and Materials 
Committee E-34 (Toxic Substances) has 


proposed the following mineralogical defi- 
nitions of terms relating to naturally oc- 
curring inorganic fibers to reconcile the 
varying viewpoints: 

Asbestiform.—Mineral structured in the 
form of asbestos. 

Asbestos.—Generic term for naturally 
occurring, inorganic hydrated silicates that 
when processed separate into flexible fibers 
made up of fibrils. Minerals defined as 
asbestos are the asbestiform varieties of 
the following: serpentine (chrysotile), rie- 
beckite (crocidolite), cummingtonite (amo- 
site), anthophyllite, tremolite, and actino- 
lite. 


ASBESTOS 


Fiber.—For the purpose of this standard, 
fibrous particulate designates fibers, fiber 
fragments, and fiber agglomerates. 

Fibril.—A single crystal in the form of 
a fiber. 

Fibrous particulate.—For the purpose of 
this standard, fibrous particulate designates 
fibers, fiber fragments, and fiber agglom- 
erates. 

Naturally occurring inorganic fiber.— 
Form of mineral characterized by prop- 
erties of flexibility and length-to-width 
ratio in the order of 100, composed of 
definite crystal unit cells oriented with re- 
spect to a specific axis. 

Note 1.—The designated 100:1 aspect 
ratio is considered to represent a reason- 
able lower limit for naturally occurring in- 
organic fibers. Fibers of these dimensions 
can be broken into parts of fibers that 
may maintain their same surface properties 
and activities. Therefore, fiber fragments 
may have to be evaluated for atmospheric 
monitoring purposes. However, attempting 
to define a fiber by its aspect ratio alone is 
inadequate since it is obvious that particles 
of nonfibrous material do not become fibers 
as their aspect ratio increases through 
comminution. 

A Bureau of Mines study to be pub- 
lished in 1975 compared differences be- 
tween the costs of mining asbestos in the 
Yukon Territory, Canada, and the prob- 
able costs in nearby Alaska. The conclu- 
sion reached by the author was that 30% 
higher costs, due principally to labor costs, 
were indicated for the Alaska operation. 

Late in 1973 the Materials Division of 
the Hitco Corp. announced a high-temper- 
ature silica fiber coated with chromium 
oxide. 

Many substitutes for asbestos were an- 
nounced in 1974. The “Saffil” alumina 
and zirconium dioxide fibers developed by 
Imperial Chemical Industries of the United 
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Kingdom had attractive chemical and 
thermal properties and good filtration 
characteristics. Some equally attractive 
fibers were made by a group of Soviet 
scientists and others using molten basalt. 
A Canadian scientist ^ published the de- 
tails on how to fiberize asbestos tailings 
to produce mineral wool. 

It is significant that the proposed uses 
for these substitute fibers was for thermal 
insulation and in no case as a reinforcing 
agent, the most common use of asbestos, 
which, incidentally, was named the ma- 
terial having the highest ultimate tensile 
strength of those listed in an article for 
1975 publication.* 

Both Hooker Chemical Corp. and Dia- 
mond Shamrock Corp. announced a syn- 
thetic membrane to replace the conven- 
tional asbestos diaphragm cell in the chlor- 
alkali process. Commercial testing of both 
cell types was underway at yearend. 

Union Carbide Corp. announced its new 
RG-600 form of asbestos which has been 
treated with a proprietary coupling agent 
that promotes better dispersion of the fiber 
in plastic matrices as well as increasing 
bonding strength between the two. 

On August 15 the EPA administrator 
announced that the agency was conducting 
an investigation of the presence of asbestos 
in all areas of the environment and that a 
fiber-sampling program had been designed 
to study natural runoff from geologic de- 
posits, mining and milling operations, 
other industrial sources, and public water 
supply intakes. He also announced that 
EPA was cooperating with several Health, 
Education, and Welfare organizations in 
launching a major animal-feeding study. 


* Winer, A. Mineral Wool Insulation From As- 
"err Tailings. CIM Bulletin, December 1974, pp. 

1 Materials Engineering. Comparison of Materials. 
V. 81, No. 2, February 1975, p. 43. 
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Barite 


By Frank B. Fulkerson ' 


Domestic mine production of barite con- 
tinued at a high level in 1974 and totaled 
1.1 million tons, the same as output in 
1973. Production increased 3996 in Ne- 
vada, the leading barite-mining State, but 
output declined in Alaska, Arkansas, and 
Missouri. Imports of barite, mostly of 
crude ore, were up 6% in 1974. The do- 


mestic and imported barite was ground and 
used primarily as a weighting material in 
oil well and gas well drilling fluids. Sales of 
ground and crushed barite for all pur- 
poses increased 496 over those in 1973. In- 
creased. requirements for the mineral in 
well driling more than offset decreased 
demand for other uses. 


Table 1.—Salient barite and barium-chemical statistics 
(Thousand short tons and thousand dollars) 


United States : 
Barite (Primary) : 
Sold or used by producers 
Value 


Tee mm e Rm m 


———— — 


——— mm — ew eee — ee ee — — oo mm mm 


e 
Ground and crushed 
sold Bed producers 


——— e mm a a — e — 


— ——— —— mm l. — we — — —— mm — — — — — mm cp mm 


em — —— 22 we e —— —— — — — 


r Revised. 


1970 1971 1972 1978 1974 
854 82 906 1,104 1.106 
$12,300 $13,491 $14.883 $16,688 $16,822 
106 484 624 116 129 
$6,314 $4,468 $5,648 $1,596 $8,680 
1,388 1,330 1,461 1,571 1,687 
$34,294 $34,020 $45,590 $54,473 $64,394 
1 83 66 62 56 
$16,961 $15,488 $13,869 $13,899 $15,751 
4,338 4,114 r 4,360 T 4,673 4,789 


Table. 2.—Barite (primary) sold or used by producers in the United States, by State 


(Thousand short tons and thousand dollars) 


=æ  —— eww  — ePnn — wm A ep ww ww «A — e — wwe ww —— — —— ee -— — 


————— c uA em Oe ewe wwe wwe c a o —— 
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8 W Withheld to avoid disclosing individual company confidential] data; 
tates.” 


1973 1974 
Quantity Value Quantity Value 
W W 20 400 
11 152 4 W 
196 3.395 177 3,386 
549 4.691 761 8,115 
349 8,450 144 4,920 
1,104 16,688 1,106 16,822 
included with “Other 


1 Arkansas, Georgia, Idaho (1974), Illinois (1974), and Tennessee. 
2 Data may not add to totals shown because of independent rounding. 


DOMESTIC PRODUCTION 


Producers sold or used 1,106,000 short 
tons of primary barite in 1974. The term 
"primary barite," as used in this chapter, 
is defined as the first marketable product, 
and includes crude barite, flotation con- 


centrate, and other beneficiated material 
such as washer, jig, or magnetic-separa- 
tion concentrates. 


1 Industry economist, Division of Nonmetallic 


Minerals. 
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Barite was produced from 37 mines 
compared with 38 mines in 1973. There 
were 16 active mines in Nevada, 12 in 
Missouri, 2 each in Georgia and Tennessee, 
and 1 each in Alaska, Arkansas, Califor- 
nia, Idaho, and Illinois. Nevada provided 
69% of the quantity but only 48% of the 
value. Barite produced in Nevada had a 
relatively low value owing to transportation 
costs and distance to markets. The other 
principal barite-producing States were, in 
descending order of production, Missouri, 
Georgia, and Arkansas. The production de- 
creases in Arkansas and Missouri were at- 
tributed to mine closures in 1973 owing 
to ore depletion and higher operating costs. 
Georgia output was about the same as that 
in 1973. 

The leading producers of domestic barite 
for use in well drilling were (in alphabetical 
order) Baroid Div., NL Industries, Inc., 
with mines in Arkansas, Missouri, Nevada, 
and Tennessee; Dresser Minerals Div., 
Dresser Industries, Inc., with mines in Mis- 
souri and Nevada; and Minerals Div., 
Milchem, Inc., with mines in Missouri and 
Nevada. 

Barite for chemical, glass, and filler uses 
was sold or used by Minerals, Pigments & 
Metals Div., Pfizer, Inc.; New Riverside 
Ochre Co.; Paga Mining Co.; De Lore 
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Products, Industrial Chemicals Div., NL 
Industries, Inc.; and Industrial Chemical 
Div., FMC Corp. 

Imported and domestic barite was ground 
at 11 plants located at the coastal cities of 
Lake Charles, Morgan City, and New Or- 
leans, La. ; and Brownsville, Corpus Christi, 
and Houston, Tex. Domestic barite was also 
ground at mills in Arkansas, California, 
Illinois, Missouri, Nevada, and Utah. 

During the year, Milchem, Inc., com- 
pleted the Argenta crushing, jigging, and 
grinding plant near Battle Mountain, Nev. 
Production at the new facility was ex- 
pected to begin in 1975. In the same area, 
Dresser Minerals placed its new beneficia- 
tion plant at the Greystone mine in full 
operation. IMCO Services terminated pro- 
duction in April at its mine in East North- 
umberland Canyon, Nye County, Nev. 
Crude ore from a stockpile was being proc- 
essed in a portable jigging plant 2 miles 
from the mine site that began operation in 
August. The concentrated ore was hauled 
by truck 150 miles to the end of a rail- 
road branch line at Mina, Nev., for ship- 
ment to Houston, Tex. All Minerals Corp. 
shipped ore to Utah, California, and Texas 
from the same area of Nye County. 

Dresser Minerals completed a new bene- 
ficiation plant near Blackwell, Mo. 


CONSUMPTION AND USES 


Nearly 87% of the ground and crushed 
barite sold in 1974 was used as a weight- 
ing material in oil well and gas well drill- 
ing fluids. This use increased 9%, owing to 
greater drilling activity. Barite used in man- 
ufacturing barium chemicals and as a filler 
in paints declined 5% and 8%, respec- 
tively. Other uses dropped nearly 33%. 
These other uses were as filler in rubber 
and plastics; flux, oxidizer, and decolorizer 
in glass manufacturing; and miscellaneous 
uses, Including ballast for ships and un- 
specified industrial uses. 

The statistics in table 3 are mainly for 
ground barite, but they also include the 
relatively small tonnage of crushed barite, 
which is used principally in the barium- 
chemical industry. 

Barite is the principal raw material in the 
production of barium chemicals. The major 


producers of barium chemicals in 1974 
were Chemical Products Corp., Carters- 
ville, Ga.; Industrial Chemical Div., FMC 
Corp., Modesto, Calif.; Mallinckrodt 


Chemical Works, St. Louis, Mo.; and 
Chemical Div., Sherwin-Williams Co., Cof- 
feyville, Kans. Sherwin-Williams also pro- 
duced lithopone. By volume, barium car- 
bonate is the most important barium chem- 
ical. It is used in the manufacture of 
television picture tubes, for scum control 
in brick and tile, in barium ferrite manu- 
facture, and for many other purposes. Bari- 
um hydroxide is used in ceramic work, as 
an additive in oils and greases, and in the 
sugar refining process. Lithopone, pro- 
duced by reacting a barium sulfide solu- 
tion with zinc sulfate, is used as a white 
pigment. 
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Table 3.—Ground and crushed barite sold, by use ' 


1972 1973 1974 

Usce ? Quantity Percent Quantity Percent Quantity Percent 

(short tons) of total (short tons) of total (short tons) of total 
Barium chemicals? ______ 105,589 1 108,693 1 103,219 6 

Filler or extender: 

r 46,842 3 52,404 3 48,219 8 
Rubber W SE Ww Se W Se 
Other filler ......... Ww ien W Sé W cA 
Well drilling ..........- 1,183,340 80 1,326,451 83 1,440,046 87 
Other uses .............. 142,183 10 104,722 1 10,252 4 
Total 1,477,454 100 1,592,270 100 1,661,736 100 


W Withheld to avoid disclosing individual company confidential data; included with “Other uses.“ 
1 Includes imported barite. 

3 Uses reported by producers of ground and crushed barite, except for barium chemicals. 

3 Quantities reported by consumers. 


Table 4.—Barium chemicals produced and sold by producers 
in the United States in 1974 
(Short tons) 


Sold by producers 
Chemical Plants Produced 


Quantity Value 

Barium carbonate ___..._.--___--.---_----- 4 41,573 30,262 $6,211,468 
Barium chloride 2 W W Ww 
Barium hydroxide ......................-- 2 W W Ww 
Barium oxide ` 1 Ww W W 
Black ash RRR 22 1 W W W 
Blane fixe ek. 1 Ww WwW w 
Other barium chemicals .................- 8 28,493 25,783 9,539,323 

Total: ave ose tee eet 8 35 10,066 56,045 15,750,791 


Bai Pelt a asin to avoid disclosing individual company confidential data; included with Other barium 
chemicals.” 

1 Only data reported by barium-chemical plants that consume barite are included. 

2 A plant producing more than 1 product is counted only once. 


PRICES 
Barite prices are negotiated between buy- compared with December 1973 prices. 
er and seller. Prices listed in trade publica- The average selling value per ton, ex- 


tions serve as a general guide but do not cluding container cost of ground and 
necessarily reflect actual transactions. Price crushed barite, increased from $34.67 in 
quotations reported in the Engineering and 1973 to $39.34 in 1974. These values were 
Mining Journal were unchanged in 1974 calculated from statements by producers. 


Table 5.—Barite price quotations in 1974 


Item Price per short ton 
Chemical, filler, glass grades, f.o.b. shipping point, carload lots: 
Hand picked, 95% BaSO, not over 1% Fe ---------------------- $29.50-$31.80 
Magnetic or flotation, 96% BaSO,, not over 0.5% Fe ...........-- 84.50 
Water ground, 99.5% BaSO,, 825 mesh, 50-lb baasss 60.00- 80.00 


Drilling-mud grade: 
Ground, 83965-9395 BaSO,, 8%-12% Fe, specific gravity 4.20—4.30, 


f.o.b. shipping point, carload loÜe ss 40.00- 47.00 
Crude, imported, specific gravity 4.20—4.30, c.i.f. gulf ports 17.00- 21.00 


Source: Engineering and Mining Journal. V. 175, No. 12, December 1974. 


FOREIGN TRADE 


Barite exports declined 10%. Canada toms districts: New Orleans, 60%; Detroit, 
provided the principal market for these 24%; Houston, 6%; Seattle, 4%; Other, 
exports, mainly ground material, which 6%. 
were shipped through the following cus- Barite imports, comprised of 729,000 
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tons of crude material and 36,000 tons of 
ground barite, were up 6% over those of 
1973. The principal sources were Peru 
and Ireland, followed by Mexico and 


Greece. Declared values per ton of crude 
barite at foreign ports averaged as follows 
for these countries: Peru, $9.95; Ireland, 
$11.72; Mexico, $12.06; and Greece, 
$14.09. Crude barite, nearly all of drilling- 
mud grade, entered the United States 
through the following customs districts: 
New Orleans, 44%; Laredo, 22%; Port 
Arthur, 20% ; and Houston, Galveston, and 
El Paso, 14%. Ground barite was imported 
from Mexico. 


Table 6.—U.S. exports of natural barium sulfate and carbonate 


1978 1974 
Country Quantity Value Quantity Value 
(short (thous- (short (thou- 
tons) sands) tons) sands) 
Angola: 252.3 PDT EN 4.389 $264 
Argentina e. cc2LReI Wee enu 59 $2 80 
Australia EE 8 Gë 116 6 
Barbados ...............----....-.---- 283 26 . zo 
Brazil EE 400 14 416 2R 
Cameroon .........-.-..-----.-.------ Ld zd 1,202 129 
Canada __---------------------------- 38,800 1.579 41,539 1,242 
Colombia. 22.2 2.023 2:22c2.10 5 ES92222 230 10 80 
Costa Rica ...........-.-----..--.---- 43 2 "m Se 
EI Salvador .................-.---...- 47 5 SE ENS 
Ethiopia "eege eee te ee 2,174 93 zS 2 
France 22262625 T 8 196 7 m ar 
S AA ize SSC 1,068 82 
Guatemala 222222 ã 269 11 0 3 
Hein EE, 75 4 Ex EP 
Indonesia ` .......-.--...-..---- 38 1 z 
Israel 22 eee 8 18 1 753 42 
77ö§;—ẽ m ... ĩ PLU 71 3 44 3 
Leeward and Windward Islands 26 1 Gei $ 
Malagasy Republic ...............--- m E 420 29 
Mexico nos oec K 378 17 263 14 
Netherlands ............-...-..-.----- 235 8 iet SEN 
New Guinea ..............----.---.- 1,878 95 xd SS 
New Zealand ` Wé MM 350 30 
Nicaragua SS a 4,492 810 
IRE nil. H 888 of Sé 40 2 
Pakistan ............-2---222222-2222- 2l ER 1,804 79 
/!ö·Ü(wx y y 20 1 86 4 
Philippines 363 17 1.310 74 
Saudi Arabia 1.145 68 2,030 126 
Senne 648 27 ae 22 
Singapore 9⁊ 19.442 835 of m 
South Africa, Republic of ___________- 317 13 512 26 
Taiwan ------.---------------- -M 525 28 de m 
United Arab Emirates .............- 178 R im M 
Venezuela 228 8 201 13 
f. ⁰˙¹wãi:—? ³ wTw·wtt 68,086 2, R84 61,245 2,518 
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Foreign trade statistics also showed im- 
ports of witherite, mainly from the United 
Kingdom. However, these statistics are 
open to question because there has been no 
reported production of witherite since the 
Settlingstones mine in northern England 
was closed in 1969. These imports could 
be manufactured barium carbonate in- 
stcad of natural barium carbonate (wither- 
ite). 

Imports of blanc fixe (precipitated bari- 
um sulfate), barium chloride, and barium 
hydroxide increased significantly over those 
of 1973. The Federal Republic of Ger- 
many, France, Italy, and the U.S.S.R. were 
the major sources of these imports, 
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Table 7.—U.S. imports for consumption of barite, by country 
(Thousand short tons and thousand dollars) 
1978 1974 
Country 
Quantity Value Quantity Value 
Crude barite: 
Belgium- Luxembourg aha Gr (1) 1 
e . ITE 50 567 34 389 
Guatemala .... 2. Lll... C) 2 SE Sg 
Greet- dg ⅛ K 8 51 691 64 902 
1 JJ!!! ⁵ K 8 227 2.524 230 2,696 
Mexico 142 1.577 127 1.531 
Morocco «„ 42 706 41 842 
S%%//§öÜĩ§êð² ³ U,... en ee 201 1,493 233 2,819 
e EE 8 36 ES M" 
Total 25. nd ee ee len 716 1,596 729 8,680 
Ground barite: 
Canada (1) 16 (1) 4 
Germany, Wee KS ius (1 17 
Mexico nouo ee 9 155 6 454 
Ft», asceuize 9 171 86 475 
1 Less than % unit. 
Table 8.—U.S. imports for consumption of barium chemicals 
Blanc fixe 
Lithopone (precipitated Barium Barium 
T barium sulfate) chloride hydroxide 
ear — — — 
Quantity Value Quantity Value Quantity Value Quantity Value 
(short  (thou- (short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) tons) sands) 
1972 „! 84 $17 6,412 $1,691 1,316 $938 63 12 
1978 .— 84 29 7.522 1.631 10.774 1.987 2,481 00 
1974 .— — 262 189 8,848 2,218 13,455 3.545 10.072 4.178 
Barium carbonate Other barium 
Barium nitrate precipitated compounds 
Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short ou- 
tons) sands) tons) sands) tons) sands) 
117777 — 685 3126 8,316 $841 716 $334 
1978 ........-.- 691 188 10,206 1,608 1,022 531 
1974 455 151 8,719 1,728 1.577 1.029 
Table 9.—U.S. imports for consumption of crude, unground, and 
crushed or ground witherite 
Y Crude, unground Crushed or ground 
ear 
Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) 
1979. 3h oe K e bag 1,311 $169 
Lut. ME 141 $19 4,470 697 
boo! EE 8 1 8,432 709 
WORLD REVIEW 


World barite production continued at a 
high level in 1974. According to prelimi- 
nary estimates, the United States supplied 
23% of the world total. 

Canada.—Nuspar Resources, Ltd., was 
investigating a bedded-type barite deposit 
discovered 130 miles northeast of Ross 
River in the eastern Yukon. A feasibility 


study, including drilling, was to be con- 
ducted in 1975.? 

Norway.—Plans were disclosed for con- 
structing a large barite-grinding mill at 
Dalen. Participants in the venture were 
A/S Norcem of Oslo, a cement manufac- 


3 Northern Miner (Toronto). V. 60, No. 38, 
Dec. 5, 1974. p. 6. 
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turing company, and British Ceca Co., 
Ltd., a chemical and drilling-mud con- 
cern. Barite was to be delivered in bulk to 
drilling platforms in the North Sea. The 
plant was to be onstream by the end of 
1974. 

Pakistan. Pakistan Petroleum, Ltd., and 
the Government of Baluchistan Province 
began a joint venture for mining and proc- 
essing barite from a deposit near the vil- 
lage of Khuzdar in the Central Makran 
Mountain Range. The deposit is estimated 
to contain over 1.3 million tons of ore. 
It was expected that the bulk of the output 
would be exported. This new project 
should significantly increase Pakistan's bar- 
ite production, which has averaged less 
than 5,000 tons in recent years. 

Philippines.—Falcon Industrial Minerals 
Co. planned to establish a 1,000-ton-per- 
month barite mill at Mansalay, Mindoro. 
Production of drilling-mud-grade barite was 
expected to begin by yearend.‘ 
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Turkey.—Turkey has barred the export 
of crude barite. Only ground barite can 
now be exported." 

United Kingdom.—The Highlands and 


Islands Development Board released a re- 
port by a firm of mineral consultants on 
barite deposits in the Scottish highlands 
and islands. The consultants advised the 
board that areas of Sunart and Morven in 
northern Argyle contain barite occurrences 
offering best prospects for development" 


The port cities of Aberdeen and Dundee 
have become supply centers for the vessels 
that serve the specialized needs of oil rigs 
drilling at ocean depths of 500 feet and 
more in the North Sea. Two fully inte- 
grated supply bases have been completed at 
Aberdeen at which a supply vessel can dock 
and be simultaneously loaded with drilling 
mud, cement, pipe, water, and fuel for rig 
operations. Four other such bases are under 
construction at Aberdeen.’ 


TECHNOLOGY 


A patent was issued on the froth flota- 
tion of barite, celestite, or similar min- 
erals. The ore pulp was conditioned with 
a depressant for gangue minerals, and with 
a tetrasodium sulfosuccinamate compound 
as the collector for the values. The condi- 
tioned pulp was then subjected to flota- 
tion to concentrate the values in the froth.? 


3 Industrial Minerals 


(London). Another New 
North Sea Barytes Plant. No. 83, August 1974, 
p. 24. 

! Mining Journal. Philippine Barite Mill. V. 282, 
No. 7237, May 3, 1974, p. 355. 

5 Industrial Minerals (London). No. 87, Decem- 
ber 1974, p. 56. 

* Industrial Minerals (London). Scottish Barytes 
Report. No. 82, July 1974, p. 36. 

* Midderson, R. New Energy From the North 
Sea. Port of Houston Mag. V. 18, No. 9, Septem- 
ber 1974, pp. 9-12. 

5 Day, A.. and H. Hartjens (assigned to Ameri- 
can Oynama Co.). U.S. Pat. 3,830,366, Aug. 20, 
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Table 10 . — Barite: World. production, by country 
(Thousand short tons) | 


Country * 1972 1978 1974 v 
North America: 
Canada MN T 71 102 e 125 
Mexico locnm ea dui LR 288 281 e 275 
United State d 906 1.104 1.106 
South America: 

TRONUING: 2-2 2420.94 ĩð . eH 26 82 * 38 
Brasil Ee dE Een 97 80 59 
P ²˙ h eo es 7 5 
Colombia e 
bu. se ER 218 e 240 e 240 

Europe.. 
TT E (2) (3) (3) 
S ne cc me ⁵ðVàui 8 8 8 8 
Fran neee «4 110 * 110 * 110 
Germany, East 83 84 84 
Germany, West ... 2 LLL LLL LL c ccs Lc - 406 360 329 

Ee ee 97 87 94 

Ireland WEE 257 e 275 e 275 

See 197 183 * 196 
Poland *. _ 22 222-22- 55 55 60 
Portugal EE 1 1 1 
Romanla* See 128 128 128 
Spain EE r 99 104 e 110 

EEN 342 856 860 
United Kingdom ° |... 4444 24 25 30 
Yugoslavia `. 2 2 Lc LLL LL LLL LLL LL c2 eas 78 68 72 

Africa : 
1 EE 89 er 45 * 44 
Egypt, Arab Republic of ....... 2 2 2 
AS ĩͤ.õ²˙7˙wQ x 8 1 1 
IIJ777öĩÄ˙Üĩt'0kt e Ee icd LN 103 118 103 
South “Africa, Republic of ____---.____------ 8 2 2 
Swasiland LL ccc LL -MMMM (3) (3) (8) 
Tunisia Lee 1 20 19 
Asia: 
B NR ³ð VK 8 SS 0 6 * 10 
22 ³ ¾ ⅛e ð d ĩ⅛ͤK ec eM eee E 29 17 917 
China, People’s Republic of * ____________--- 171 182 200 
MONTE RN 51 129 * 130 
Indis JJ. 88 105 * 125 
Japan nne ⁰y r 72 69 42 
Korea, North* 7 182 182 182 
Korea, Republie of ------------------------- (*) (3) (2) 

akistan eege ee 8 2 2 

Fb eege E 4 * 4 

nd l2 km nul e Lud adi nunc 107 123 221 
%%%%//ͤ◻hn.. AA Eccc 78 71 e 72 
Oceania: Australia 29 11 * 11 
f iu vdd end * 4,360 4,6178 4,189 


* Estimate. P Preliminary. r Revised. 

lIn addition to the countries listed, Bulgaria and Southern Rhodesia also prance barite, but 
available information i is inadequate to make reliable estimates of output levels 

3 Sold or used by producers. 

3 Less than 3 u 

* Barite concentrates. 

56 Ground barite. 

e Year beginning Apr. 1, 

7 Year beginning March 21 b that stated. 
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Bauxite 


By Horace F. Kurtz 


The formation of the International Baux- 
ite Association, an organization of bauxite- 
producing countries, and the imposition 
of greatly increased taxes on bauxite pro- 
duction by most of the countries supplying 
the United States were among the most 
significant events in the bauxite industry 
in 1974. 

World bauxite production increased 12% 
to about 77 million long tons. The strong 
growth rate was the highest in 5 years 
and largely reflected increased demand 
for aluminum, the principal end use of 
bauxite. World alumina production, the 
intermediate step between bauxite and 


aluminum production, rose 9% to nearly 
32 million short tons. 

Bauxite and alumina production in the 
United States increased 4% and 3%, 
respectively. Imports provided over 30% 
of the new supply of alumina and nearly 
90% of the bauxite used by domestic 
alumina producers. 

Legislation and Government Programs.— 
Jamaica-type metallurgical-grade bauxite 
in government stockpiles was authorized 
for sale during 1974, but none was sold. 
Surinam-type metallurgical-grade bauxite 
sold previously was shipped from govern- 
ment stockpiles. 


Table 1.—Salient bauxite statistics 
(Thousand long tons and thousand dollars) 


United States: 
Production, crude ore (dry equivalent) .. 


—— — mm — — — — —À —— —— A ͤU—y„ꝑũ— T — A o A ven —— 


Imports for consumption! .............. 
Consumption (dry equivalent) 
World: Production 


1970 1971 1972 1978 1974 
2,082 1,988 1,812 1,879 1,949 
80,070 28,543 23,238 26,635 25,663 
8 84 29 12 16 
r 12,833 r 12.684 111.976 r 12,778 14.308 
15,678 15,619 15,375 r 16.650 16,904 
56,873 61.143  À 763,921 r 68,821 76,989 


r Revised. 
1 Excludes calcined bauxite and bauxite imported into the Virgin Islands. 


DOMESTIC PRODUCTION 


The production of bauxite increased 
4% to 1.95 million long tons (dry equiva- 
lent) in 1974. Arkansas produced 89% 
of the total. The remainder was mined 
in Alabama and Georgia. All of the bauxite 
mines were open pit operations except the 
Mars Hill underground mine of Reynolds 
Mining Corp. in Saline County, Ark. 

In Arkansas, bauxite was mined by 
Aluminum Co. of America (Alcoa), Amer- 
ican Cyanamid Co., and Reynolds in 
Saline County and by Stauffer Chemical 
Co. in Pulaski County. Bauxite processing 
plants were operated by American Cyan- 
amid, Porocel Corp., and Stauffer. 

In Alabama, bauxite was mined in the 


Eufaula district of Barbour and Henry 
Counties by Abbeville Lime Co., A. P. 
Green Refractories Co., Harbison-Walker 
Refractories, and Wilson-Snead Mining 
Co. The Eufaula Bauxite Mining Co., 
which produced in 1973, was acquired by 
Harbison- Walker. Drying or calcining plants 
were operated by A. P. Green, Harbison- 
Walker, and Wilson-Snead. 

C-E Minerals and American Cyanamid 
mined bauxite in Sumter County, Ga., and 
operated treatment plants at Andersonville, 
Ga. 


1 Industry economist, Division of Nonferrous 


etals. 
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Production of alumina and aluminum 
oxide products (excluding aluminates) at 
the eight alumina plants in the United 
States and the one plant in the U.S. 
Virgin Islands increased 396 to 7,812,000 
short tons (7,589,000 tons calcined alumina 
equivalent) in 1974. The total production 
included 7,059,000 tons of calcined alumina, 
635,000 tons of commercial alumina tri- 
hydrate, and 118,000 tons of tabular, 
activated, and other alumina. The output 
of each type of alumina except hydrate 
increased. Production of hydrate, which 
more than doubled between 1967 and 
1972, declined slightly in 1973, and re- 
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mained at that level in 1974. 

Alumina shipments by producers totaled 
7,796,000 tons (7,575,000 tons calcined 
equivalent) and were valued at $714 
million. Calcined alumina shipments to 
primary aluminum plants totaled 6,766,000 
tons, or 89% of the calcined equivalent 
of total shipments. The chemical industry, 
including producers of aluminum fluoride 
fluxes for aluminum plants, received over 
half of the remaining tonnage, largely as 
hydrate. Other shipments of alumina went 
mainly to producers of abrasives, ceramics, 
and refractories. 


Table 2.—Mine production of bauxite and shipments from mines and processing 
plants to consumers in the United States 
(Thousand long tons and thousand dollars) 


Shipments from mines and 


Mine production processing plants to consumers 
State and year — — —— — 
Dry As Dry 
Crude equivalent Value? shipped equivalent Value! 
Alabama and Georgia 
19703 ... L2 LLL LLL... 210 213 8,118 149 161 8,299 
111 ee 261 207 8,664 148 171 3,566 
1912 ee E 227 178 2,228 187 218 4,606 
1918 Le eee 247 193 2,761 221 265 5.782 
111 EV 272 218 2,066 221 264 6,607 
Arkansas: 
E: ut BE 2,251 1,869 26,298 2,194 1,917 29,049 
II w 2,157 1,781 24,979 2,161 1,892 28,296 
11117 ¹ ww 1.973 1,684 21,010 2,128 1,844 26,426 
JJ; ¹· 1 2,040 1.686 28,884 2,079 1,782 27,180 
10164. c a es, 2,098 1,731 23,697 2,180 1,811 26,841 
Total United States: 3 
1970 3 — . lcu 2,622 2,082 30,070 2,343 2,078 82,848 
kr e WEE 2,419 1,988 28,543 2,805 2,068 31,862 
1918 he A (. nex bua 2.200 1,812 23,288 2,314 2,061 30,082 
1918... ⅛ð ces 2,287 1,879 26,685 2,800 2,047 32,962 
I/ onec 2,370 1,949 25,663 2,851 2,07 33,448 


1 Computed from selling prices and values assigned by producers and from estimates of the Bureau 


of Mines. 
3 Includes data for Oregon and Washington. 


8 Data may not add to totals shown because of independent rounding. 


Table 3.—Recovery of dried, calcined, 
and activated bauxite in the 


United States 
(Thousand long tons) 
Total p 
bauxite recovered ! 
Crude ————————— 
Year ore As 
treated re- equiv- 
covered alent 
197100 428 359 843 
1971 __________ 250 851 
1972 .. 899 210 819 
111111 338 169 287 
1974 .......... 848 177 279 


1 Dried, calcined, and activated bauxite. 


Table 4.—Percent of domestic bauxite 
shipments by silica content 


SiOz (Percent) 1970 1971 1972 1978 1974 


Less than ... 19 4 6 6 2 
From 8 to 15 54 65 64 61 72 
More than 15 __ 27 31 30 83 26 
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Table 5.—Production and shipments of alumina in the United States 
(Thousand short tons) 


Year 


wee — a o o o we vm a ww ee a € — —— ewe — . 


Total 
Calcined Other 
alumina alumina ! As produced Calcined 
or shipped ? equivalent 

6,670 478 7,148 7,001 
6,545 668 1,218 1,002 
6,235 741 6,976 6,739 
6,834 784 7,668 7,344 
1,059 758 1,812 1,589 
6,631 476 7,106 6,961 
6,525 659 1,184 6,975 
6,222 745 6,968 6,730 
6,822 738 7,661 1,835 
7,051 145 7,796 1,515 


1 Trihydrate, activated, tabluar, and other aluminas. Excludes calcium and sodium aluminates. 
3 Data may not add to totals shown because of independent rounding. 
3 Includes only the end product if one type of alumina was produced and used to make another 


type of alumina. 


Table 6.—Capacities of domestic alumina plants, December 31, 1974 
(Thousand short tons per year) 


Company and plant 


Aluminum Co. of America: 


Bauxite, rk 


Mobile 


Kaiser Aluminum & Chemical Corp.: 
Baton Rouge, La 


——— — — — A A eee ee Lm E — em € M vm 


Reynolds Metals Co.: 


Hurricane Creek, Ark 2. 2... 
Corpus Christi, Tex ------------------------ 


* Estimate by the Bureau of Mines. 


———y„—-———— p i Bee —— æ ↄñ. 22 22 2 e geg 


Point Comfort, Tèr E 


wm m a m gr ee Oe we we e cu VP A e — cu aue Gum mm UD AU —üä— ee emm mr 


1 Capacity may vary depending upon the bauxite used. 


CONSUMPTION AND USES 


The consumption of bauxite in the 
United States (including the Virgin Islands) 
increased 1.5% to 16.9 million long tons 
(dry basis). Foreign sources provided 
8896 of the total bauxite consumed during 
the year. Usage increased in each of the 
major consuming industries. 

The production of alumina and related 
products required 93% of the total bauxite 
consumed. An average of 2.06 long dry 
tons of bauxite was used to produce 1 
short ton (calcined basis) of alumina. The 
two alumina plants in Arkansas used 
mainly bauxite mined in Arkansas, and 


the other seven alumina plants used only 
imported ore. 

The refractories industry used over one- 
half million tons (dry weight basis) of 
bauxite, establishing another record high 
level. Nearly all of this bauxite was used 
in the calcined form, which weighs about 
6596 of the dry equivalent weight. Imports 
comprised 83% of the bauxite used in 
refractories. Refractory producers reported 
that 84% of their receipts of foreign baux- 
ite came from Guyana and 12% from 
Surinam. | 
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Five companies consumed bauxite in 
manufacturing artificial abrasives, and all of 
the bauxite used was imported calcined 
ore. About 85% of the bauxite imported 
by these companies during the year came 
from Surinam, and the remainder came 
from the People's Republic of China. Data 
on consumption by the abrasives industry 
included bauxite fused and crushed in 
Canada because much of this material is 
made into abrasive wheels and coated 
products in the United States. About 10% 
to 1596 of this material is used for non- 


Table 7.—Bauxite consumed in the 
United States by industry 
(Thousand long tons, dry equivalent) 


Year and industry Domestic Foreign Total! 


1978 : 
Alumina `. 1,725 18,784 15, 509 
Abrasive? |. ..... 22 259 259 
Chemical 3167 r 3219 313 
Refractory ........ 81 414 496 
Other W W 1 78 
Total? |. ... 1,974 "14,676 716,660 

1974: 
Alumina ........- 1,720 18,924 165,644 
Abrasive? ________ R 295 295 
Chemical ......... 3175 3250 841 
Refractory ........ 98 446 589 
er W 85 
Total 177 1.989 14,915 16,904 
r Revised. W Withheld to avoid disclosing 


individual company confidential data; included 
with “Chemical.” 

1 Data may not add to totals shown because of 
independent rounding. 

2 Includes consumption by Canadian abrasive 
industry. Small quantity of domestic bauxite in- 
cluded with foreign in 1973. 

3 Includes other uses. 
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abrasive applications, principally refrac- 
tories. 

Consumption of bauxite by the chemicals 
industry increased 9%. The United States, 
Guyana, and Surinam were the bauxite 
sources for this industry. Other consumers 
of bauxite, in descending order of magni- 
tude, included the cement, oil and gas, 
and steel and ferroalloys industries, and 
municipal waterworks. 

Thirty-one primary aluminum plants in 
the United States consumed 9,384,000 
short tons of calcined alumina, compared 
with 8,729,000 tons in 1973. Alumina 
consumption data for other uses were not 
available. A significant quantity was used 
to make aluminum fluoride and synthetic 
cryolite, which is also used in the produc- 
tion of primary aluminum. 


Table 8.—Crude and processed bauxite 


consumed in the United States 
(Thousand long tons, dry equivalent) 


Domestic Foreign 


Type origin origin Total 
1978: 

Crude and dried .. 1,748 714,008 * 15,751 

alcined and 
activate 226 678 899 
Total 1,974 714,676 * 16,650 
1974: aan 
Crude and dried .. 1,748 14,172 15,914 

Calcined and 
activated |... 246 743 989 
Total? 2 1.989 14,915 16,904 

r Revised. 


!Data may not add to totals shown because of 
independent rounding. 


Table 9.—Production and shipments of selected aluminum salts in the United States 


in 1973 
(Thousand short tons and thousand dollars) 


Item 


Aluminum sulfate 
Commercial (11% AlsOs) )) 
Municipal (17% AlsOs) .............- 
Iron-free (17% AlsOs) 
Aluminum chloride: 


— we — —— —  — — e 


—— — — - cu — — —— — A — € —— i —— 


€) 
100% AICls) ...........- 
Aluminum fluoride, technical ` 
Aluminum Ke trihydrate 

(100%  A1203:3H20) 
Other inorganic aluminum compounds 1 


NA Not available. XX Not applicable. 


Total shipments 


Number including interplant 
of Produc- transfers 
producing tion 

plants Quantity Value 

68 1,252 1,195 55,284 

8 6 XX XX 

21 230 214 6,383 

6 NA NA NA 

5 87 85 10,946 

6 140 140 36,999 

7 607 568 49,070 

XX XX XX 24,587 


1 Includes sodium aluminate, light aluminum hydroxide, cryolite, and alums. 


Data are based upon Bureau of the Census report Form MA-28E.1. 


Source: 
Shipments and Production of Inorganic Chemicals 


Annual Report on 
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STOCKS 


Stocks of bauxite in the United States 
increased about 2% to 19.7 million long 
dry tons. The increase was attributed 
largely to a 700,000-ton addition to inven- 
tories of imported bauxite at alumina 
plants. Government stockpiles were reduced 
by 206,000 tons, all of which was Surinam- 
type bauxite shipped from defense inven- 
tories. A Government stockpile accumu- 
lated during World War II and purchased 
by Reynolds Metals Co. was removed from 
Government stockpile records and was 
included with data on consumers’ stocks. 


At the end of 1974, the Government 
stockpile comprised 4,638,000 tons of Ja- 
maica-type bauxite, which was the total 
stockpile objective, 9,789,000 tons of Ja- 
maica-type, Surinam-type, and refractory- 
grade bauxite classified as uncommitted 
excess (unsold), and 725,000 tons com- 
mitted for sale. 


Inventories of alumina and related 
products at plants producing alumina and 
primary aluminum increased 11% to 
1,355,000 short tons. The Government held 
no stocks of alumina except in the form 
of abrasive grain and crude fused aluminum 


oxide. These stockpiles were reduced 8% 
to 357,000 short tons. 


Table 10.—Stocks of bauxite in the 


United States 
(Thousand long tons, dry equivalent) 
Dec. 31, Dec. 31, 
Sector 1978 * 1974 
Producers and 
processors 624 550 
Consumer? 3,244 3,990 
Government ..........--..- 15,358 15,152 
c 19,226 19.692 
r Revised. 


! Domestic and foreign bauxite; crude, dried, 
calcined, activated ; all grades. 

2 Includes bauxite stockpiled during World 
War II and purchased by Reynolds Metals Co. 


Table 11.—Stocks of alumina in the 


United States ! 
(Thousand short tons) 


Dec. 31, Dec. 31, 


Sector 1973 1974 
Producers. acc ch ee E 214 "230 
Primary aluminum plants ... 1 1.011 1,125 
Total! 1 1.228 1.355 
Revised. ld 


! Excludes consumers stocks other than those 
at primary aluminum plants. 


PRICES 


Prices on most of the bauxite and 
alumina produced throughout the world 
are not quoted because the large tonnages 
used by the aluminum industry are usually 
obtained from affiliated companies or pur- 
chased under long-term negotiated con- 
tracts. 

Bureau of Mines estimates of the value 
of domestic production were based on 
data supplied by producers. The Bureau’s 
estimated average value of crude domestic 
bauxite shipments in 1974, f.o.b. mine 
or plant, was $11.01 per long ton. The 
average value of shipments of domestic 
calcined bauxite was estimated at $50.32 
per ton, compared with $41.78 in 1973. 
Bauxite values among producers varied 
widely because of differences in grade. 

The average value of imported dried 
or partially dried bauxite consumed at 
alumina plants in the United States and 
the Virgin Islands in 1974 was estimated 


at $23.21 per long dry ton, compared 
with $14.84 in 1973. Engineering and 
Mining Journal published the following 
prices on supercalcined refractory-grade 
bauxite imported from Guyana, car lots, 
per long ton: 


January- September- 
E — . .. August December 
F.o.b. Baltimore, Md $62.50 $87.90 
F.o.b. Mobile, Ala 62.53 88.01 


The average value of domestic calcined 
alumina shipments as determined from 
producers’ reports was $88.59 per short 
ton. Shipments of alumina trihydrate 
averaged $84.52 per ton. The average 
value of imported alumina (including 
small quantities of hydrate), as reported 
by the Bureau of the Census, was $74.61 
per ton at port of shipment. Exports of 
alumina from the United States and the 
Virgin Islands averaged $106.15 per ton. 
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Table 12.—Market quotations on alumina and aluminum compounds 
(In bags, cariots, freight equalized) 


Compounds Jan. 1, 1974 Dec. 31, 1974 
Alumina, calcined 222 per pound $0.06 $0.063-$0.069 
Alumina, hydrated, heavy --_---------------------— e-. doo — 30.04 45.0455 0553 
Alumina, activated, granular, works ee do 1365 1365 
Aluminum sulfate, commercial, ground (17% AlsOs) . per ton 61.25 72.25-93.00 
Aluminum sulfate, iron-free dry (1796 AlsOs) .......- do .... 98.60 115.60 


Source: Chemical Marketing Reporter, 


FOREIGN TRADE 


Exports from the United States classified 
as "bauxite and concentrates of aluminum 
excluding alumina" totaled 16,000 long 
tons in 1974 and were valued at $12 
million. Canada received 80% of the 
total. 

Exports of alumina, including 28,000 
short tons of aluminum hydroxide, declined 
for the fourth successive year, to 738,000 
tons. Most of the exports were shipped 
from domestic alumina plants to affiliated 
aluminum plants in Canada, Ghana, 
Mexico, and Venezuela. An additional 
219,000 tons was exported from the 
alumina plant in the U.S. Virgin Islands 
to Norway and the U.S.S.R. 

Aluminum sulfate exports doubled in 
1974, rising to 42,000 short tons, valued 


at $1.8 million. Venezuela received 26,000 
tons, and Canada received 7,000 tons. Ex- 
ports of artificial corundum or fused 
aluminum oxide increased slightly to 
32,000 tons, valued at $14.9 million. 
Canada, which received 10,000 tons, and 
the United Kingdom, which received 
7,000 tons, were the leading recipients. 
Exports classified as “other aluminum com- 
pounds" increased to 46,000 tons and were 
valued at $16.8 million. Much of the 
tonnage was believed to be aluminum 
fluoride and synthetic cryolite shipped to 
other countries for use as a flux in making 
primary aluminum. Canada received 10,000 
tons, Surinam 8,000 tons, Ghana 6,000 
tons, and Bahrain 5,000 tons. 


Table 13.—U.S. exports of alumina,’ by country 
(Thousand short tons and thousand dollars) 


1972 1978 1974 

Country 
Quantity Value Quantity Value Quantity Value 
Australia ——— — (1) 151 1 288 5 1,098 
Lë KT, VA 282 21,119 328 25,299 266 25,336 
France ee 2 415 2 627 2 672 
Germany, West .............-...- 2 1,388 11 1,518 6 2,103 
Ghana ---------------------------- 106 5,652 183 8,749 241 15,542 
Hun Seege 44 2,594 uc E Se — 
11;; 8 565 3 754 4 1,147 
PODER ccc oo ce EE 3 4,022 6,910 8 6,981 
Mexico .------------------- -MMMM 109 7,572 101 7,442 128 11,121 
Poland .------------------------ 43 8,182 20 1,180 (2) 18 
Sweden 19 1.351 66 8.892 6 888 
S ↄ·ð'¹Q mr ͤ y Peu 237 12.835 48 2,800 1 473 
United Kingdom ............---.- 2 623 4 1,878 5 1,998 
Venezuelas 20 1.577 33 2,633 54 5.082 
Vugosla vs 8 EN 8 735 (3) 16 
Other EE HS 7 2,601 6 2.378 18 5,900 
Total %K 879 65,702 765 67,078 788 77,325 
Drang exports of aluminum hydroxide: 1972—41,000 short tons; 1973—26,000 tons; 1974— 

i tons. 

3 Less than !4 unit. 

NoTE.—Excludes alumina exported from the Virgin Islands to foreign countries: 1972—Cyprus 


26,000 tons, Norway 191,000 tons, Poland 58,000 tons; 1973—Norway 157,000 tons, the U.S.S.R. 
126,000 tons: 1974—Norway 177,000 tons, the U.S.S.R. 42,000 tons. 


. eg — 
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No duties were imposed on imports of 
bauxite, alumina, or aluminum hydroxide 
in 1974. All duties on these commodities 
were suspended in 1971. 

Imports of crude, partially dried, and 
dried bauxite increased 1246 to 14.3 million 
long tons from 12.8 million tons (revised) 
in 1973. Jamaica provided 54% of the 
total, Surinam provided 2096, and the 
Dominican Republic provided 9%. Al- 
though imports from these three countries, 
traditionally the leading sources of metal- 
lurgical-grade bauxite, increased during 
1974, receipts from the Boké project in 
Guinea provided the largest increase. An 
additional 761,000 tons of bauxite was 
imported into the U.S. Virgin Islands, 
largely from Guinea. 

Calcined bauxite imports into the United 
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States increased to 304,000 long calcined 
tons. Most of this tonnage was refractory- 
grade bauxite from Guyana. Additional 
calcined bauxite was imported into Canada 
for manufacture into crude fused aluminum 
oxide, much of which was subsequently 
used in abrasive and reíractory products 
in the United States. 

Alumina imports, including small quan- 
tities of aluminum hydroxide, rose 6% 
to a record 3.6 million short tons. Ship- 
ments from Australia provided 61% of 
the total and most of the increase. The 
remainder came largely from Jamaica, 
25%, and Surinam, 13%. An additional 
83,000 tons of alumina was shipped from 
the U.S. Virgin Islands to aluminum plants 
in Oregon and Washington. 


Table 14.— U.S. imports for consumption of bauxite, crude and dried by country 
(Thousand long tons) 


Country 1972 1978 1974 
KT TEE 271 359 T 
Dominican Republic! ......... ~~~ r 1,023 1 1,101 1,283 
/)%0%0ö§öÜO—ͥ ⁵] ꝶ äꝛ EPOR ee 45 e 
6 %/̃œUàõ ³o1i¹X— ⁰ͥͤũt ͥõ ⁰ß d T 164 1,256 
LÉI d ecu ͥ ⁰˙¹¹ EE 860 483 60 
C/. . ĩͤ v ENEE r r 696 586 
Jamaica ? ae oe y ⁊ĩͤ v r 7,049 r 7,273 1,166 
Sierra Leone Rem" 1 RR 
TEEN SCH We 2,811 
zz EE r 11,976 r 12,778 14,308 
r Revised. 
1Dry equivalent ht. 
3 Dry equivalent of shipments to the United States. 
3 Less than ½ unit. 
NoTE.—Excludes bauxite imported into Virgin Islands from foreign countries: 1972—Australia 
220,000 tons, Guinea 57,000 tons, Guyana 347,000 tons; 1973—Australia 162,000 tons, Guyana 


468,000 tons; 1974— Australia 73,000 tons, Guinea 414,000 tons, Guyana 148,000 tons, Sierra Leone 
28,000 tons, Surinam 96,000 tons, other countries, 12,000 tons. 


Table 15.—U.S. imports of bauxite for 
consumption from Dominican Republic 
and Haiti 
(Thousand long tons, dry equivalent) 


r 


Dominican 
Republic Haiti? 

129 875 
778 430 
942 882 
98 854 
1,001 862 

951 

1,115 
1,106 684 
1,096 626 
1,023 701 
1,101 696 
1,288 586 


Revised. 
1 Shipments to the United States. 
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Table 16.—U.S. imports for consumption of bauxite 5 y country 
(Thousand long tons and thousand 
1972 1978 1974 
Country 
Quantity Value Quantity Value Quantity Value 
Australia 6 223 ds — za — 
Canada 8 () 6 6 897 (1) 18 
8 J Äẽgßn D UCE 185 9.342 247 13,300 252 17,483 
NEN DER TENEO SEN IE 35 1,652 36 1,843 50 2,158 
Trinidad and Tobago 21 1,139 Sa EN 2 des 
EE FIM 2 5 211 2 128 
Totál. ß uc 241 12,362 294 15,751 804 19,732 
1 Less than !4 unit. 
Table 17.—U.S. imports for consumption of alumina’ by country 
(Thousand short tons and thousand dollars) 
1972 1978 1974 
Country — — -- 
Quantity Value Quantity Value Quantity Value 
Australia `. 1,168 67,674 € 1,970 r 118,529 2,202 164,376 
Canada --.--------------------------- 0 ,186 21 2,489 2 2,322 
e eege cirees e ES (3) 4 1,798 
France EE 28 1,936 1 924 9 9,554 
Germany, Wetkkkt-t „ 1 483 A 1,076 6 2,605 
Greece EE 107 6.188 " e ACT NE 
Guinea MN UN 857 ? 22 1,294 ER 
Guyana ẽůQͥ:w è ²ꝶgm A 58 8.584 33 1,986 10 609 
A. ĩðͤ 748 48,836 904 57,768 902 69.241 
Japán ͤAA ͤ nee 188 8,699 18 6,077 (2) 
Surinam -------------------------- 571 $2,916 880 22,008 413 29,489 
D.) A Qe EET xy CAN MES 1 854 (3) T 180 1 
TOU WEE 2,850 173,413 * 8,407 r 211,288 3,627 270,617 


? Revised. 
1 Includes small quantities of aluminum hydroxide. 
ous than M unit. 


oTe.—Shipments from the Virgin Islands to the United States: 


1972—67,051 short tons ($4,827,- 


61) - 1973—23, 424 short tons ($1,686,505) ; 1974—83,079 short tons ($9,210,183). 


WORLD REVIEW 


Representatives of the Governments of 
Australia, Guinea, Guyana, Jamaica, Sierra 
Leone, Surinam, and Yugoslavia met in 
Guinea in March 1974 and agreed to 
establish the International Bauxite Associ- 
ation (IBA). The announced objectives 
of IBA included the securing of fair and 
equitable returns from the exploitation of 
bauxite resources in member countries and 
the securing of effective national control 
over their bauxite industries. Headquarters 
of IBA was established in Kingston, Ja- 
maica. 

The first regular meeting of IBA was 
held in Guyana in November. The meeting 
reportedly was primarily concerned with 
administrative business, although other 
matters such as bauxite and alumina 
pricing and taxation were discussed. The 
Dominican Republic, Ghana, and Haiti 
were admitted as new members of IBA. 
The 10 countries comprising IBA produced 


7496 of the world’s bauxite in 1974 and 
had an estimated two-thirds of the world 
bauxite reserves. 

World production of bauxite increased 
12% in 1974. The greatest increase 
occurred in Guinea, and additional large 
increases were expected in Guinea during 
the second half of the decade. The rest 
of the increase in world production in 
1974 was largely attributed to increases in 
the two largest producers, Australia and 
Jamaica, which together produced about 
45% of the world total. Major output 
declines were in France, Malaysia, and 
India. 

World alumina production gained 9%, 
as significant increases were made in 
Australia, Jamaica, and West Germany. 
Production in Japan and India declined. 
The United States remained the largest 
producer of alumina with 24% of the 
world total. 
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Table 18.—Bauxite: World production by country 
(Thousand long tons) 


Country ! 1972 1973 1974 P 
North America: 
Dominican Republic?3 “ k 222 1.019 1.127 1.388 
Ill ] ˙⁵01¾˙²ꝛi˙ꝛ;Lu1 ⁰⁰ðdd m MN are. 677 731 * 650 
TR, TTT EE 12,345 18,385 15,086 
United Stateeeeee k — 1,812 1,879 1,949 
South America : 
Brazil 2:255 eos ee h r 752 639 * 650 
% ²˙ q ² M... Lo 6m. 8 3.291 3.224 * 8,100 
SUFIDAI eer Ee r 7,077 6,998 e 7,000 
Europe: 
o en rw aide dau E d e r 3,348 8,084 2,863 
Germany, West EE 2 be 
EE, olx lc T ͤ AA r 2,370 2,705 2,957 
Hüngary EEN 2,321 2,559 2,708 
ee ⁰⁰Z0;᷑ : 8 95 49 
RTE 300 840 840 
Ü)... EE 6 8 8 
USSR 8 eee ³⁰ id y eua aie e E LED 4,100 4,200 4,200 
Yugoslavia eebe oa ees ees 2,162 2,138 2,333 
Africa: 
AU ot a y ſ....... d 356 805 e 360 
ENT EE 3 8 2.018 e 3,000 e 6,500 
Mozambique ..... LL LLL „„ 6 6 28 
Sierra Leone e . eut ice dece Ed 688 693 661 
ia: 
China, People’s Republic of*?" 2... T 640 690 690 
ô˙rC⁰Üi˙.U ROOM EE r 1,653 1,264 1,051 
Indone ies ? 1.256 1.210 1.270 
Malaysia (West Malaysia)))))ʒ//ů/ cL LLL ccc c -2222- 1,059 1,125 905 
Pakistan. tee ewe ⁰˙¹mA se we 1 (8) (8) 
Ill EE r 464 r 347 654 
Oceania: Australiaganganni 14,209 17,818 19,740 
. ³ r 63,921 r 68,821 16,989 


* Estimate. P Preliminary. r Revised. 

In addition to the countries listed, Southern Rhodesia may have continued to produce bauxite 
during the period covered by this table; however, no information on bauxite mining activities, if 
any, has been available since 1965. 

3 Dry bauxite equivalent of crude ore. 

3 Shipments. 

* Dry bauxite equivalent of ore processed by drying plant. 

5 Bauxite processed for conversion to alumina in Jamaica plus exports of kiln-dried ore. 

* Excludes materials other than bauxite used for production of alumina, estimated as follows in 
thousand long tons: Nepheline syenite (25^; to 30% alumina) —1972, 1,678; 1973, 2,116; 1974, 2,116; 
alunite ore (16%. to 18% alumina)—1972, 492 ; 1973. 590; 1974. 590. 

1 Diasporic bauxite for production of aluminum only; excludes 100,000 to 200,000 tons of production 
for refractory applications. 

8 Less than 4 unit. 
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Table 19.—Alumina: World production by country 
(Thousand short tons) 


Country 1 1972 1978 1974 P 
North America: 

BDAdR I]: A LC LL iA e. r 1,267 1,250 * 1,300 
Jamaica (export) 2,355 2,668 8,165 
United States 6,139 7,344 7,589 

South America: 

Brasil: eA Se eee Rev ³Ü A 8 212 255 * 265 
DPI Leesberg 287 286 354 
JJ ] Ü³Ü¹¹¹¹ſddddũſũũũ ³ ͥ ⁰t y ʒ 8 T 1,489 1,575 * 1,576 

Europe 
Czechoslovakia * |... cc c Lc ccc c LL LLL ccc S L- c 2-2 r 85 r 110 110 

1 s Su eS LL MEL eee eee dL r 1,405 1,397 1,411 
Germany, East E 60 6 * 52 
Germany, Weattkkk᷑kk «4444444444444 1.010 998 1.441 
000000 b xD y mw 514 519 545 
Err ³ e E rM e 573 722 764 
1CCCCßJ/;⁵%ẽr cnc yd ß ß y T P CE 227 537 e 800 
Romania * osi EE r 280 T 310 410 
United Kingdom `. 128 107 * 110 
ILSSERS o- ˙»u:½½y½h½hßßſßßßßſſͥͤͤ ß ͤ 2.500 2,600 2,600 
Fund ³ / ð ĩ ͤ e estere r 139 303 e 330 

ATHEA: OURO EE 131 667 788 
China, People’s Republie of* ____.___-________________-_ r 800 r 830 330 
Indis €. ß d . P ia M E r 401 r 346 282 
Japan JJ) EE d 8 1.813 2.190 1,985 
˙11177%⁵%³ðũi.iʒ ⅛⁰“Üuüm ]˙⁵ͤ : 58 * 60 * 60 
TübRkéy- p uan ß Lacu o Le irr ta ch 3 68 3140 

Oceania: Australia ` 8,382 4,481 5,897 


Pt: ⁵ꝛ²ↄ ↄT— E ee r 25,895 r 29,125 81,748 


* Estimate. P Preliminary. r Revised. 

1 In addition to the countries listed, Austria produces alumina (fused aluminum oxide), but output 
is used entirely for abrasives production. Production was as follows in short tons: 1972-——28,943; 
1973—81,110 ; 1974— not available. 

2 Series revised to show calcined alumina equivalent; previous editions of this chapter have in- 
cluded figures on a gross weight basis 

3 U.S.S.R. imports from Turkey; actual output may have been somewhat larger to provide raw 
material for an aluminum smelter due to begin operation in 1976. 


Table 20.—World producers of alumina 
(Thousand short tons) 


Capacity 
Country, company, and plant location erm Ownership 
NORTH AMERICA 
Canada: Aluminum Co. of Canada, Ltd., Alcan Aluminium Ltd. 100%. 
Arvida, Quebec .......... ........- 1,887 
Jamaica: —_— 
Alcan Jamaica Ltd. : Alcan Aluminium Ltd. 100%. 
Ewarton, St. Catherine ........ 624 
Kirkvine, Manchester 616 
Alcoa Minerals of Jamaica, Inc., Aluminum Co. of America (Alcoa) 100%. 
Woodside, Clarendon ... ....... 551 
Alumina Partners of Jamaica, Reynolds Metals Co. 36.8%, Anaconda Alu- 
Nain, St. Elizabeth ` bbb 1,800 minum Co. 386.8%. Kaiser Aluminum & 
Chemical Corp. 26.4%. 
Revere Jamaica Alumina, Ltd., Revere Copper & Brass, Inc. 100%. 
„ St. Elizabeth ` — 220 
Total Jamaica ` 8,810 
United States (see table )) 7,770 
Total North America `... _ 12,467 ` 
SOUTH AMERICA 
Brasil : 
Aluminio Minas Gerais, S.A., Alcan Aluminium Ltd. 100%. 
Saramenha, Minas Gerais 100 
Cia. Brasileira de Aluminio, S.A.. Industria Votorantim, Ltd. 80%, Govern- 
Sorocaba, São Paulo 110 ment, 20%. 


See footnote at end of table. 
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Table 20.—World producers of alumina—Continued 
(Thousand short tons) 


Capacity 
Country, company, and plant location EH Ownership 
SOUTH AMERICA —Continued 
Brazil—Continued 
Cia. Mineira de Alumínio, Alcoa 50%, Hanna Mining Co. 23.5%, Bra- 
Poços de Caldas, Minas Gerais . e 75 zilian interests 26.5%. 
Total Brasil 285 
Guyana: Guyana Bauxite Co., Ltd., Government 100%. 
ackenzie `. 890 
Surinam: Surinam Aluminum Co., Alcoa 100%. 
Pill! e 1,500 
Total South America ........- 2,175 
EUROPE 
Czechoslovakia: Ziar Banskobystricky .. 110 Government 100%. 
nce: 
Pechiney Ugine Kuhlmann Group: Self 100%. 
ardanne n. neo 815 
Salindres ----------------------- 290 
EE 330 
Total Fr ane 1.485 
Germany, East: V. E. B., Lauta 70 Government 10097. 
Germany, West: 
Aluminium Oxid Stade GmbH, Vereinigte Aluminium-Werke AG (VAW) 
Stade -------------------------- 661 50%. Reynolds 50%. 
Gebrueder Giulini GmbH, Self 100%. 
Ludwigshafen 150 
Martinswerke GmbH für Chemische Swiss Aluminium Ltd. (Alusuisse) 99.2%. 
und Metallurgische Produktion, 
Bergheim „ 400 
vereinigte Aluminium- Werke AG: Government 100%. 
Lippenwerke, Lünen ........... 414 
Nabrewerk, Schwandorf 231 
Total West German 1,916 
Greece: Aluminium de Grèce S.A., Pechiney Ugine Kuhlmann Group (PUK) 
Distomon ......-..-......-.---.- 540 73%. Government and private Greek in- 
terests 27% 
Hungary : Government 100%. 
Ajka i peewee — 8 
Almasfuait o * 800 
Magyarovar ------------------------ 
Tota] Hungary ...........--- 800 
Italy: 
Montecatini Edison, Porto Marghera . 231 Self 89%. Government 11%. 
Eurallumina S.p.A., Porto Vesme, Alsar S.p.A. 41.6%, Comalco Ltd. 20%, 
Sardinia `. 1794 Metallgesellschaft A.G. 17.5%, Monte- 
catini Edison 20.88%. 
Total Italy ------------------- 1,025 
Romania: Government 100%. 
Oradea «4 275 
Tulcea o ²˙mĩꝛꝛ y 8 275 
Total Romania 550 
United Kingdom: British Aluminium Tube Investments, Ltd. 52%, Reynolds 48%. 
Co., Ltd., Burntisland .............. 110 
U.S.S.R.: Government 100%. 
Achinsk `. . 
Dneprovsk `... 
Kamensk-Uralsky ggg 
Kandalaksa ............--.-.---.---- 
SE JJ 8 
rasnoturinsk _________________-____ 
Novo Kusnetk kk * 8,500 
Pavlodaa nn 
Íkalevo «44%. „ 
Sumgait --------------------------- 
Volgograd -------------------------- 
Volkhov-Tikhiun `... 
Total U.S. S. 3.500 


See footnote at end of table. 
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Table 20.—World producers of alumina—Continued 
(Thousand short tons) 


Country, company, and plant location 


EUROPR—Continued 
Yugoslavia : 
Montenegro 


AFRICA 


ABIA 


China, People’s Republic of: 
Nanting, Fushun, and other locations 


Aluminium Corp. of India, Ltd., 
Jaykaynagar, West Bengal 
Bharat Aluminium Se 
Korba, Madhya Pradesh Ge 
Hindustan Aluminium Corp. Ltd., 
Renukoot, Uttar Pradesh ......- 
Indian Aluminium Co. Ltd. : 
Muri, Bihar .............- 8 
Belgaum, Mysore 
Madras Aluminium Co. Ltd., 
Mettur, Tamil Nadu ............ 


pan: 
Mitsui Aluminium Ve Ltd., 
akamatsu ......... ---------- 


t am — ep — ww ewe ewe ee ew e Mo vm owe 


Showa Denko K.K., Yokohama ...... 
Sumitomo Chemical Co., Ltd., 
Kikumo too 


Total Japan 

Taiwan: Taiwan Aluminium Corp., 
Kaoshiunn ggg 
Turkey: Seydisehin? k 


Australia: 

Alcoa of Australia (W. A.) Ltd: 
Kwinana. Western ustralia ... 
Pinjarra, Western Australia 

Nabalco Pty. Ltd., 

Gove, Northern "Territory eene 


Queensland Alumina Ltd., 
Gladstone, Queensland 


* Estimate. 


Capacit 
yearen 
1974 


220 
154 


874 


10,4830 


172 


172 


5,805 
85,772 


Ownership 


Government 100%. 


Frialco Co. 51%, Government 49%. (Frial- 
co: Noranda Mines, Ltd. 38.5%, PUK 
86.5%, British Aluminium 10%, Alu- 
suisse 10%, VAW 5%). 


Government 100%. 


Self 100%. 

Government 100%. 

Birla and Indian interests 73%, Kaiser 
Alea’ 55%, Indian interests 45%. 


Madras State Government 738%, Montecatini 
Edison 27%. 


Mitsui group 98.5%, other Japanese inter- 
ests 1.5%. 
Alcan 50%, Japanese interests 50%. 


Self 100%. 
Self 100%. 


Government 100%. 


Government 100%. 


Alcoa 51%, Australian interests 49%. 


Alusuisse 70%, Gove Alumina Ltd. 30%. 


Kaiser 82.8%, Alcan 21.4%, PUK 20%, 
Comalco 18.8%, Conzinc Riotinto of 
Australia, Ltd. 12.5%, (Comalco: Con- 
zinc Riotinto of Australia 45%, Kaiser 
45%, public 10%). 


BAUXITE 


Australia.—Bauxite production in Aus- 
tralia, the world's largest producer, has 
increased from 30,000 long tons in 1962 
to about 20 million tons in 1974. Alumina 
production has grown from 38,000 short 
tons to 5.4 million tons over the same 
period. 

In 1974 Alcoa of Australia (W. A.) 
Ltd. operated alumina plants at Kwinana 
and Pinjarra in Western Australia, using 
bauxite from mines in the Darling Range. 
The capacity of the Pinjarra plant was 
expanded to an estimated 1.1 million short 
tons per year, and further expansion 
should increase capacity to about 2.2 
million tons by the end of 1976. 

The Comalco Ltd. bauxite mining oper- 
ation at Wiepa, Queensland, continued to 
be the largest in the world. Shipments of 
beneficiated bauxite increased to 9.3 million 
tons, of which 4.0 million tons went to 
the Gladstone alumina plant in Queens- 
land, 1.6 million tons to Japan, and 3.7 
million tons to Europe and other areas, 
including 1.2 million tons to the Eural- 
lumina S.p.A. plant in Sardinia, Italy. A 
second calcining kiln was completed to 
meet rising sales of calcined abrasive- 
grade bauxite. Legislation by the Govern- 
ment of Queensland imposed higher royal- 
ties on bauxite from Wiepa beginning in 
August 1974. The new regulations raised 
royalties 10-fold to $A0.50 on bauxite 
converted to alumina in Queensland and 
$A1.00 on exported bauxite (yearend 
rate of exchange: $A1.00=US$1.33). The 
increase was unsuccessfully challenged in 
the Supreme Court of Queensland. 

Although labor problems at Wiepa and 
striking marine engineers curtailed receipts 
of bauxite at the Gladstone alumina plant 
and caused production to be cut to less 
than half capacity in July, alumina output 
for the year again exceeded designed 
annual capacity. It was announced that 
Howmet Corp., a subsidiary of Pechiney 
Ugine Kuhlmann (PUK), would purchase 
PUK’s 20% direct interest in Queensland 
Alumina Ltd., owners of the Gladstone 
plant. 

Nabalco Pty. Ltd., increased its produc- 
tion of bauxite at Gove, Northern Terri- 
tory, from about 3.1 million long tons in 
1973 to 3.9 million tons in 1974. Nearly 
half of the bauxite was exported, prin- 
cipally to Japan and Europe, and the 
remainder was used at the Gove alumina 
plant. Alumina production rose to 905,000 
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short tons. 

Financing and environmental problems 
continued to delay the proposed Alwest ` 
bauxite and alumina project in southern 
Western Australia during the year. Esti- 
mates of the cost of the 1-million-ton-per- 
year complex rose to $500 million. 

Brazil.—Extensive exploration for bauxite 
has taken place in the Amazon basin in 
recent years. Estimates of the potential of 
known bauxite occurrences in 1974 ranged 
from 2 to 5 billion tons. Three arcas in 
which major discoveries had been made 
were the Trombetas area, near the con- 
fluence of the Trombetas and Amazon 
Rivers in the State of Pará, the Para- 
gominas area, south of Belem and east of 
the Tocantins River in Pará, and the 
Jari area, along the southern end of the 
Jari River bordering the States of Amapá 
and Pará. 


Mineração Rio do Norte, S.A., which 
holds the reserves discovered by Alcan 
Aluminium Ltd. in the Trombetas area, 
was expected to be the first company to 
produce bauxite in the Amazon basin. At 
yearend, production at the rate of 3.3 
million tons per year by 1979 was planned. 
The company is owned 41% by the Gov- 
ernment's Cia. Vale do Rio Doce (CVRD), 
1096 by the privately owned Brazilian 
company Cia. Brasileira de Aluminio, S.A., 
19% by Alcan, 5% by Reynolds, and 
5% each by five European companies. 


CVRD also owned bauxite properties in 
the Paragominas area near the Belem- 
Brasilia highway. Other companies also 
held bauxite concessions in both the 
Trombetas and Paragominas areas. A dis- 
covery of low-iron bauxite possibly suitable 
for refractory use was reported in the 
Paragominas area. 


Ethyl Corp. announced discovery of 
large high-grade bauxite deposits close to 
deep water in the Jari area of Amapá. 
Evaluation and engineering work on these 
deposits was expected to continue through 
1976. 


CVRD and the Light Metal Smelters 
Association of Japan, a consortium of five 
Japanese companies, agreed to form a 
jointly owned company, Aluminio do 
Brazil (Albras), to establish an aluminum 
complex based on bauxite from the Trom- 
betas area. Brazilian interests would have 
majority ownership of Albras. The pro- 
posed complex would be located near 


212 


Belem and would include an alumina plant 
of 1.4 million short tons annual capacity, 
an aluminum plant of £660,000 tons 
capacity, hydroelectric power facilities, 
and infrastructure. 

Dominican Republic.—The Government 
of the Dominican Republic and Alcoa 
reached an accord at yearend which re- 
portedly would more than double the 
revenues paid to the Government on 
bauxite production. The Government an- 
nounced that retroactive to April 1, 1974, 
Alcoa would pay a royalty on bauxite 
production based on a rate of 5.5% of the 
average price obtained for primary alum- 
inum. The announcement stated that the 
agreement would be provisional until 
Alcoa's dispute on the terms of taxation 
on bauxite production in Jamaica has been 
settled. At that time Alcoa would pay 
retroactive to April 1, 1974, the difference 
between the tax rate to Jamaica and that 
paid under the provisional agreement to 
the Dominican Republic if the Jamaican 
tax rate were higher. The provisional agree- 
ment also included revisions in the method 
of calculating earnings for income tax 
purposes. 

French Guiana.—Alcoa announced in 
January 1974 that it would not go ahead 
with development of bauxite deposits in 
French Guiana, and its options were al- 
lowed to lapse. 

Ghana.—The Government of Ghana and 
Bauxite Alumina Study Co. Ltd. (Bascol) 
signed a letter of intent in May concerning 
the development of bauxite mining in 
the Kibi area and the construction and 
operation of a 600,000-ton-per-year alumina 
plant. Bascol was owned by Kaiser Alum- 
inum & Chemical Corp. and Aluminum 
Resources Development Co. (Ardeco), a 
consortium of five Japanese aluminum 
companies. Bascol launched a feasibility 
study which it expected to complete by 
the middle of 1975. If the project is 
feasible, half the output of the alumina 
plant would be used to supply the Volta 
Aluminium Co., Ltd. (Valco) smelter, and 
half would be exported. The Government 
would have a 30% equity in the complex, 
and Bascol would own 70%. The total 
cost of the project was estimated at $160 
million. 

Greece.—In anticipation of increased de- 
mand for bauxite, Bauxites Parnasse Mining 
Co., the largest bauxite producer in Greece, 
announced plans for expandng its mining, 
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beneficiating, and shipping facilities. Eleusis 
Bauxite Mines, Inc., the second largest 
producer, began operation of a new bauxite 
dressing plant and had another under 
construction. The Government's bauxite 
export quota was increased from 1,831,000 
long tons in 1973 to 3,036,000 tons in 
1974 and 3,105,000 tons for 1975. 

None of the proposals to construct 
additional alumina plants in Greece, which 
involved Alcoa, Reynolds, PUK, Bauxites 
Parnasse, and the Greek and Soviet govern- 
ments, resulted in firm plans for construc- 
tion by the end of 1974. Bauxite Parnasse 
was reportedly completing a feasibility 
study for a plant with annual capacity of 
660,000 short tons. 

Guinea. Estimated bauxite production 
in Guinea increased over 100% in 1974. 
It was the first full year of production at 
the Boké project operated by Guinea 
Bauxite Co. (CBG), and output by this 
venture alone exceeded 4 million tons. 
CBG was owned by the Government of 
Guinea (49%) and Halco (51%), a 
consortium of aluminum producers con- 
sisting of Alcoa (27%), Alcan (27%), 
Martin Marietta Aluminum, Inc. (20%), 
PUK (10%), Vereinigte Aluminium-Werke 
AG (VAW) (10%), and Montecatini Edi- 
son (6%). 

Bauxite was also mined by Friguia, 
which continued to operate the only 
alumina plant in Africa. Friguia was 
owned by the Government (49%) and 
Frialco Co. (51%), an international con- 
sortium consisting of Olin Corp. (38.5%), 
PUK (36.5%), British Aluminium (10%), 
Swiss Aluminium Ltd. (Alusuisse) (10%), 
and VAW (5%). Late in the year Olin 
sold its equity in Frialco to Noranda Mines, 
Ltd., which has a primary aluminum plant 
in the United States. 


A third bauxite producer, the Govern- 
ments Kindia Bauxite Office (OBK), 
began mining the deposits at Debele in 
the Kindia region in 1974. This project 
was initiated with technical assistance and 
financing by the U.S.S.R. All of the pro- 
duction, which was expected to reach 2.5 
million tons per year, was to be exported 
to the U.S.S.R. 


The Government and Alusuisse joint 
venture, Société Mixte Guinée Alusuisse 
(SOMIGA), was reportedly developing 
bauxite deposits in the Tougue region. 
Alusuisse reported that prospecting re- 
vealed over 2 billion tons of commercial- 
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grade bauxite in this area. Another poten- 
tial producer, Dabola Bauxite Co. (SBD), 
expected to complete feasibility studies in 
1975 on its project near Dabola. SBD was 
a joint venture of the Governments of 
Guinea and Yugoslavia. 

Guyana.—Bauxite was mined by Reyn- 
olds Guyana Mines, Ltd., and the Govern- 
ment-owned Guyana Bauxite Co. Ltd. 
(Guybau), which also produced alumina. 
Guybau reported a decline in its output 
of dried bauxite to 743,000 long tons, and 
production increases to 686,000 long tons 
of calcined bauxite and 348,000 short tons 
of calcined alumina. During the year 
Guybau was obtaining financing to expand 
its bauxite mining and calcining facilities. 

In September the Government enacted 
legislation to impose a levy on metal- 
lurgical-grade bauxite, retroactive to Jan- 
uary 1, 1974, similar to that enacted 
earlier by the Government of Jamaica. The 
new levy was based on a rate of 5.9% of 
the realized price of primary aluminum. 
Intentions to nationalize the Reynolds 
operations were announced by Govern- 
ment officials early in 1974. On December 
31, 1974, the Government and Reynolds 
signed an agreement on a settlement of 
the levies and other taxes owed by 
Reynolds and the purchase of Reynolds 
facilities by the Government. Reynolds 
was to receive compensation based on the 
book value of its assets, approximately 
$14.5 million, less the agreed-upon taxes 
due the Government. 


Haiti.—In December Reynolds Metals 
Co. and the Government of Haiti reached 
agreement on a basis for computing a 
severence tax on bauxite shipments for 
1974. The new rate per long dry ton of 
bauxite was 6.396 of the average realized 
price per short ton of primary aluminum 
ingot divided by 4.32. If, for example, 
the average realized price of aluminum 
was assumed to be 34 cents per pound, 
the tax would be $9.92 per ton of bauxite. 
According to reports, a royalty of 50 cents 
per ton of bauxite was also applicable. 
Further negotiations were expected in 1975 
to establish final agreement on tax rates. 


Hungary.— The Government announced 
that the Almasfuzito alumina plant would 
be expanded and would reach an annual 
capacity of 358,000 short tons by 1976. 

India.—Bharat Aluminium Co. planned 
to build a 220,000-ton-per-year alumina 
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plant at Bhuj, Gujarat, with financial 
assistance from Iran and possible partici- 
pation by the Gujarat Mineral Develop- 
ment Corp. The plant would produce 
alumina for export to Iran. A feasibility 
study for setting up a 550,000-ton plant 
to use bauxite deposits in Madhya Pradesh 
was being prepared by the U.S.S.R. New 
bauxite discoveries, potentially very large, 
were reported by the State of Orissa. 

Ireland.—In February Alcan Aluminium 
Ltd. announced that it planned to con- 
struct an alumina plant, with a capacity 
of 880,000 tons per year, on Aughinish 
Island in an estuary of the Shannon River 
about 18 miles from Limerick. Bauxite 
for the plant is to be imported, mainly 
from West Africa, and alumina production 
is to be exported to other European coun- 
tries. It was expected that Alcan would 
own at least 70% of the equity and A/S 
Ardal og Sunndal Verk (ASV) of Norway 
and Granges Essem AB of Sweden would 
own the remainder. Scheduled completion 
of the plant was subsequently postponed 
from 1978 to 1980, and by yearend esti- 
mates of cost had risen to $350 million. 

Jamaica.—-Bauxite production in Jamaica, 
the world's second largest producer, in- 
creased 13%, and alumina exports in- 
creased 19%. All of the bauxite and 
alumina was produced by affiliates of six 
North American aluminum companies. In 
addition to the bauxite produced to supply 
the alumina plants on the island, Jamaican 
bauxite was exported, largely to plants 
in the United States, by Kaiser Bauxite 
Co., Reynolds Jamaica Mines Ltd., and 
Alcoa Minerals of Jamaica, Inc. 


Early in 1974 the Government of Ja- 
maica requested discussions with the baux- 
ite producers on increasing the Govern- 
ment’s revenues from bauxite production 
and on increasing the Government's con- 
trol and participation in the development 
of Jamaica's bauxite resources. Representa- 
tives of the Government and the producers 
held a series of mectings but were unsuccess- 
ful in renegotiating existing bauxite tax 
agreements. 

In June, the Jamaican Government 
enacted legislation imposing a new bauxite 
production levy, retroactive to January 1, 
1974. The new levy was based on a 
percentage of the realized price on primary 
aluminum. The applicable rate was set 
initially at 7.5% and was scheduled to 
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increase to 8.0% on April 1, 1975, and 
8.5% on April 1, 1976. To calculate the 
levy on bauxite, the average realized 
price per ton of aluminum would be 
multiplied by the rate, divided by a factor 
of 4.3, and multiplied by the tonnage of 
bauxite. Estimates of the levy to be applied 
in 1974 ranged from $11 to $13 per ton, 
depending on the assumed price of alum- 
inum. In addition to the levy, the royalty 
on bauxite production was increased to 
$0.55 per ton. Jamaican taxes and royalties 
in 1973 reportedly averaged about $2 
per ton. The new bauxite legislation also 
specified minimum production levels for 
each producer. 

The producers made quarterly payments 
on the required new levies, under protest, 
claiming violation of previous agreements 
on taxation. Three of the companies filed 
requests for arbitration with the World 
Bank's International Center for Settlement 
of Investment Disputes (ICSID). The 
Jamaican Government asserted that ICSID 
had no jurisdiction in these disputes. 


In the last quarter of 1974, the Govern- 
ment began negotiations, on a company- 
by-company basis, to acquire equity partici- 
pation in bauxite mining, ownership of 
bauxite lands, and control of mining 
rights. Án agreement was reached with 
Kaiser whereby Kaiser would sell the 
Government at book value its bauxite 
lands (40,000 acres) and a 51% interest 
in its mining assets. The Government 
agreed to provide a 40-year reserve of 
bauxite at the current rate of extraction 
under a land leasing arrangement and to 
adjust the bauxite levy by keeping it at 
7.5% for 3 years and at 1% less than 
the national levy for 2 additional years. 


By yearend, a preliminary agreement 
had also been reached with Revere Ja- 
maica Alumina, Ltd., which would provide 
for the purchase of Revere's bauxite land 
by Jamaica, a lease back of reserves, and a 
Government and Revere mining partner- 
ship. The Government may also participate 
along with six Japanese companies in a 
proposed expansion of Revere's Maggotty 
alumina plant. The alumina plant ex- 
pansion by the Japanese participants would 
be to provide alumina for a proposed ex- 
pansion of a primary aluminum plant at 
Scottsboro, Ala. Feasibility studies were in 
progress. 
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The Governments of Jamaica and Mexico 
agreed to establish an integrated bauxite, 
alumina, and aluminum complex as a 
joint venture. Announced plans included 
a bauxite mine to produce at least 1.3 
million tons per year, a caustic soda plant, 
and an alumina plant of 600,000 to 
800,000 tons' annual capacity, all of which 
will be located in Jamaica, and an alum- 
inum smelter of 132,000 short tons' annual 
capacity to be built in Mexico. Jamaica 
will have a majority interest and Mexico 
a minority interest in the Jamaican facil- 
ities, and Mexico will have a majority 
interest and Jamaica a minority interest 
in the smelter. 

Another bauxite-to-aluminum joint ven- 
ture being studied involved Jamaica, Guy- 
ana, and Trinidad and Tobago. Bauxite 
and alumina would be supplied by Ja- 
maica and Guyana, and a smelter, which 
would use natural gas from Trinidad for 
power, would be constructed at Point 
Lisas, Trinidad. 

Japan.—Japan continued to be onc of the 
five largest consumers of bauxite and was 
entirely dependent on imports for its 
supply. Imports declined 5% in 1974 to 
5.2 million long tons. Over half of the 
imports came from Australia, and Indo- 
nesia and Malaysia provided most of the 
remainder. Alumina production by each 
of the three leading producers declined, 
but Mitsui Alumina Co. showed a slight 
increase. Mitsui announced that it planned 
to double the capacity of its alumina plant 
at Wakamatsu by 1976. 

Philippines.—4A consortium of eight for- 
eign companies, led by Comalco Ltd. 
of Australia, was considering the possibility 
of constructing an alumina plant on 
Mindanao. The proposed plant would have 
an initial annual capacity of 880,000 short 
tons, would begin production in 1980, and 
would use bauxite from Wiepa, Australia. 
Comalco decided in 1973 that it was un- 
economic to construct the plant at Wiepa. 

Poland.—It was reported that a plant 
will be constructed in the province of 
Kielce to produce alumina from local 
nonbauxitic materials.“ The plant will 
use the Grzymek process, developed in 


2 American Metal Market. Plant in Poland Will 
Produce Aluminum Without Using Bauxite. V. 
81. No. 110, June 6. 1974, p. 13. 

oland Works at Its Aluminum Raw 


Materials Problems. V. 80, No. 135, July 12, 1973, 
p. 8. 
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Poland, which produces large quantities 
of cement as a coproduct. 


Sierra Leone.—Alusuisse, the only bauxite 
producer in Sierre Leone, reported that 
it had confirmed substantial quantities of 
easily accessible bauxite in a new area 
near Port Loko. 


Spain.—Concern about possible pollution 
of estuary and coastal waters by a proposed 
alumina plant at Villagarcia de Arosa 
resulted in the selection of a new plant 
site at San Cipriano in the Province of 
Lugo. The relocation was expected to 
delay initial production at the plant until 
the end of 1977. The plant will eventually 
have a capacity of 880,000 tons per year. It 
wil be operated by Aluminio Espanol 
S.A., which will be owned by two Spanish 
aluminum companies, Empresa Nacional 
del Aluminio, S.A., 55%, and Aluminio de 
Galicia, S.A., 45%. 


Surinam.—Bauxite was mined by Suri- 
nam Aluminum Co. (Suralco), an Alcoa 
subsidiary, and N.V. Billiton Maatschappij 
Suriname. Suralco also produced alumina 
and aluminum and converted bauxite to 
alumina for Billiton. Exports of bauxite, 
most of which was shipped to the United 
States, increased 3% in 1974. Alumina ex- 
ports declined 11% and went largely to 
Europe and the United States. 


In December, Suralco and the Govern- 
ment of Surinam signed an interim agree- 
ment which would increase bauxite reve- 
nues paid to the Government to about 
$10 per ton retroactive to January 1, 1974. 
Previous revenues from bauxite have been 
estimated at $2.50 per ton. Under the 
agreement, which was effective through 
1975, the new bauxite levy will be calcu- 
lated on the basis of 6% of the average 
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annual price realized by Alcoa on unalloyed 
aluminum ingot. 

Alcan Aluminium Ltd. and Billiton 
signed a joint venture agreement in July 
to establish a new company, Alcan Billiton 
Suriname N. V. (ABS), which will con- 
struct and operate a bauxite calcining plant 
at Smalkalden. The agreement gave the 
Surinam Government an option on one- 
third of the equity in the venture. Annual 
plant capacity was expected to be 150,000 
tons of calcined bauxite, and production 
was scheduled to begin in 1976. : 

Reynolds Metals Co., which had been 
exploring for bauxite in western Surinam 
under a joint venture with the Govern- 
ment, relinquished its concession and ex- 
port rights. In acquiring ownership of the 
venture, the Government agreed to com- 
pensate Reynolds $3.5 million. 

U.S.S.R.—PUK was reported to have 
concluded an agreement with the U.S.S.R. 
to construct an aluminum complex which 
will include a 1-million-ton-per-year alum- 
ina plant on the Black Sea. 

Yugoslavia.—Three new alumina plants 
were under construction in 1974. The plant 
of Energoinvest being built at Bacevici 
near Mostar, Bosnia-Hercegovina, was be- 
lieved to be near completion at yearend. It 
will have an annual capacity of 310,000 
short tons. A larger Energoinvest alumina 
plant of 660,000 tons’ capacity was under 
construction at Zvornik, Bosnia-Hercego- 
vina. This plant, which will use bauxite 
from Vlasenica, was expected to be com- 
pleted in 1976. A third alumina plant, also 
scheduled for 1976, will be located at 
Obrovac in the northern Dalmatia part 
of Croatia. It will be part of the Zaton 
aluminum complex and reportedly will 
have a capacity of 330,000 tons. 


TECHNOLOGY 


Theories on the origin of Jamaican 
bauxite were reviewed.* 


The oil embargo and subsequent in- 
creases in oil prices implemented by oil- 
producing countries generated considerable 
interest in energy consumption and conser- 
vation in all phases of the aluminum pro- 
duction process. Estimates of energy require- 
ments are given in the Aluminum chapter. 

Alcoa's development of fluid-flash cal- 
ciners for alumina plants was described.‘ 
Alcoa reported that its latest model calciner 


requires about 1,400 Btu to calcine 1 
pound of alumina, a savings of 3096 to 
4096 in fuel requirements compared with 
rotary calcining kilns. 

Increased costs of foreign bauxite stimu- 
lated greater interest in the development 
of processes to use low-grade domestic alu- 


3 Comer, J. B. Genesis of Jamaican Bauxite. 
Econ. Geol., v. 69, No. 8, December 1974, pp. 
1251-1264. 

* Fish, W. M. Alumina Calcination in the 
Fluid-Flash Calciner. Light Metals, v. 3, 1974 
pp. 673—682 (Proceedings of Sessions, 103d AIME 
Annual Meeting). 
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minum resources. Some of the nonbauxitic 
resources were described.* 

Reynolds Metals Co. demonstrated that 
alumina could be produced from domestic 
bauxitic laterite in existing Bayer-process 
plants without any alteration of the facil- 
ities. The successful demonstration was 
conducted at the Hurricane Creek, Ark., 
plant of Reynolds in March using laterite 
mined in 1970 at its properties in Oregon 
and Washington. About 3 tons of laterite 
was required to produce 1 ton of alumina, 
compared with slightly over 2 tons of baux- 
ite. The resulting loss of capacity could be 
compensated by adding more digesting 
equipment at the beginning of the process. 


A joint venture of Earth Sciences, Inc., 
National Steel Corp., and Southwire Co. 
continued tests at its Alumet pilot plant 
at Golden, Colo., on the recovery of alu- 
mina and fertilizer byproducts from alu- 
nite. Testing and feasibility studies were 
expected to be completed in 1975. Although 
a decision to proceed with a commercial 
venture had not been reached at the end 
of 1974, a proposed project would produce 
annually 500,000 tons of alumina, 250,000 
tons of potassium sulfate, and 550,000 tons 
of triple superphosphate. The project would 
include the mining of over 3.5 million tons 
per year of alunite from extensive reserves 
near Cedar City, Utah. The companies in- 
volved in the project have also acquired 
leases on phosphate rock properties in 
southern Idaho and on coal in central 
Utah. 


Alcan and PUK agreed to join in the 
development of a process, known as the 
H-Plus process, for extracting alumina 
from clays, shales, and other nonbauxitic 
raw materials. The H-Plus process uses 
both sulfuric acid and hydrochloric acid. 
A pilot plant capable of producing 20 tons 
of high-grade alumina per day was sched- 
uled to be constructed near Marseilles, 
France, by the end of 1976. 

Alcoa announced that it was expanding 
its research on alternate domestic raw ma- 
terials and that it was considering the use 
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of residues from coal and oil shale process- 
ing. Alcoa also held large reserves of an- 
orthosite in Wyoming. Reports were pub- 
lished describing the aluminum potential of 
oil shales in the Piceance Creek Basin of 
Colorado.* 

The Bureau of Mines in a cooperative 
project with industry continued its mini- 
plant research to test and develop the most 
promising technologies for recovering alu- 
mina from domestic nonbauxitic resources 
and to provide engineering data and cost 
assessments for the various processes. The 
resources selected for testing were clay, 
anorthosite, alunite, and dawsonite. Other 
raw materials may be added. The mini- 
plant program was based in part on a 
series of conjectural cost estimates for proc- 
esses to recover alumina from clay and 
other domestic resources. These estimates 
were updated in June 19747 and require 
frequent review because of changing costs 
of energy and other materials. Eight alu- 
minum companies joined with the Bureau 
in the miniplant project on a cooperative 
basis, effective July 1, 1974. 

Miniplants to test the processes will be 
located at the Bureau's Boulder City, Nev., 
laboratory, and supporting research will 
be provided by other metallurgical facili- 
ties of the Bureau. The first miniplant, 
which was designed to process kaolinitic 
clay by leaching with nitric acid, was in- 
stalled and operated during 1974. The sec- 
ond process, scheduled to begin in the latter 
part of 1975, will leach clay with hydro- 
chloric acid. 


5 Husted, J. E. Potential Reserves of Domestic 
Nonbauxitic Sources of Aluminum. Light Metals, 
v. 3, 1974, pp. 691-711 (Proceedings of Sessions, 
103d AIME Annual Meeting). 

9? Rothberg, P. F. Aluminum and Sodium Min- 
erals From Oil Shale. Rept. Prepared for the 
Subcommittee on Mines and Mining of the Com- 
mittee on Interior and Insular Affairs, U.S. House 


5 . 
Tait,, and J. W. Smith. 


River Formation, Piceance Creek Basin, Colorado. 
Rocky Mountain Assoc. of Geologists Guidebook, 
1974, pp. 101-109. 

T Peters, F. A., and P. W. Johnson. Revised and 
Updated Cost Estimates for Producing Alumina 
From Domestic Raw Materials. BuMines IC 8648, 
1974, 51 pp. 


Beryllium 


By Benjamin Petkof : 


Consumption of beryllium. ore increased 
almost 776 above that of 1973. Imports of 
beryl decreased for the fifth consecutive 
year, and exports of beryllium products 


increased. Domestic production of ber- 
trandite continued to provide an increas- 
ing proportion of world beryllium require- 
ments. 


Table 1.—Salient beryllium mineral statistics 


United States: 
Beryl, approximately 11% BeO: 
Shipped from mines .. short tons .. 
Imports -------------------- do 
Consumption! __________--__ do 


Price, approximate, per unit BeO 
imported cobbed beryl at port 
of exportation 
Bertrandite ore: Utah, low-grade, 


shipped from mines ..... short tons 
World production of beryl .......... do .... 
r Revised. 


1970 1971 1972 1973 1974 
W W W W um 
4.942 4,026 3,345 1,586 1,36% 
9,496 10,373 7,781 8,695 9,279 
$35 $33 $30 $30 $30 
W WW WW W W 
6.857 5.791 r 4,830 r 3,963 3,977 


W Withheld to avoid disclosing individual company confidential data. 


1 Includes bertrandite ore which was calculated as equivalent to beryl containing 11% BeO. 


Legislation and Government Programs.— 
The General Services Administration re- 
moved beryl and beryllium-copper master 
alloy from the list of strategic and critical 
materials in 1973 but retained beryllium 
metal on the list. Although published beryl- 
lium stockpile data showed some variation 
from yearend 1973 to yearend 1974, no 
beryllium materials were released from the 
stockpile in 1974. 


The Environmental Protection Agency 
(EPA) announced in the Federal Reg- 
ister of May 3, 1974, that beryllium emis- 
sions resulting from the incineration of 
sewage sludge were being studied and the 
EPA would determine whether it is nec- 
essary to regulate this hazardous pollutant 
source to provide an ample margin of 
safety to protect the public health. 


DOMESTIC PRODUCTION 


The Brush Wellman, Inc. (Brush) ber- 
trandite mine at Spor Mountain near 
Delta, Utah, was the only reported domes- 
tic source of beryllium minerals in 1974. 

During 1974, Brush mined enough ber- 
trandite to maintain a 2-year supply of 
raw materials for its operations. In Au- 
gust 1974, Brush initiated a third major 
overburden removal program to expose 
additional ore for future feedstock. Com- 
pletion is anticipated by mid-1975 at an 


estimated cost of $3.4 million. The com- 
pany’s beryllium facilities included plants 
at Delta, Utah, and Elmore, Ohio, to 
convert bertrandite and beryl to beryllium 
hydroxide. The Elmore plant also has 
manufacturing and fabrication facilities for 
beryllium metal, beryllium-copper master 
alloy, and beryllium oxide ceramics. Brush 
also conducted field examinations of sev- 


1 Physical scientist, Division of Nonferrous Metals. 
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eral areas of potential beryllium miner- 
alization. 

Kawecki Berylco Industries, Inc., used 
imported beryl as its primary raw material. 
The company processed beryllium mate- 
rials at its plants in Hazelton and Reading, 
Pa., into beryllium metal, copper master 
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alloy, nickel, aluminum alloy, and oxide. 
Early in 1974, the company began opera- 
tion of a new mechanical cleaning line at 
its Reading plant to rapidly and uniformly 
remove oxide films from the surfaces of 
beryllium-copper and beryllium-nickel strip 
after annealing. 


CONSUMPTION AND USES 


The beryllium industry consumed beryl- 
lium ore equivalent to 9,279 short tons of 
beryl containing 11% BeO, compared with 
8.695 tons in 1973. 

Beryllium metal is consumed where a 
high stiffness-to-weight ratio is required. 
The metal is used in applications such as 
optics, X-ray transmission windows, aircraft 
brakes, missile parts, and nuclear structures. 

Products fabricated with beryllium-cop- 
per alloys accounted for the largest quan- 
tity of beryllium consumption. Increasing 
applications for these alloys were found in 


the business machine, appliance, transpor- 
tation, and communication industries. 
Beryllium-copper alloys were also widely 
used in electrical and electronic systems 
for connectors, sockets, switches, and tem- 
perature- and pressure-sensing devices to 
provide reliability and long service life. 
Beryllium oxide ceramics were used in 
devices such as lasers, microwave tubes, 
and semiconductors. Typical applications 
included power amplifiers for microwave 
and radio communications, electronic ig- 
nition systems, and power regulators. 


STOCKS 


Consumer stocks of hand-sorted beryl 
at the end of 1974 totaled 4,436 short 
tons, compared with 5,894 short tons at 


yearend 1973. Dealers’ stocks of beryl were 
not reported. 


PRICES AND SPECIFICATIONS 


There were no known price quotations 
for domestically produced beryl. The price 
of available domestic beryl was negotiated 
between buyer and seller. Metals Week 
quoted the price of imported beryl at $30 
per short ton unit from March to De- 
cember 1974. Prior to March 1974, the 
price ranged from $30 to $35 per short 
ton unit. Published quotations for beryl- 
lium materials showed small fluctuations 
during 1974, and at yearend the following 
prices were quoted for metallic beryllium: 
Vacuum-cast ingot, $75 per pound; beads 


(97% purity), $61 per pound; powder, 
$56 to $63.50 per pound; and rod, $106 
to $122 per pound. 

Also at yearend, beryllium-copper master 
alloy was quoted at $59 per pound of con- 
tained beryllium metal. Beryllium-copper 
casting ingot (2% to 2.25% beryllium in 
copper) was quoted at $2.46 per pound; 
beryllium-copper in strip, rod, bar, and 
wire, $3.69 to $3.78 per pound; and 
beryllium-aluminum alloy ingot, $72 per 
pound. 


FOREIGN TRADE 


Exports of berylium alloys and waste 
and scrap increased 32% in quantity but 
declined 9% in value from those of 1973. 
The average value of exports was $7.71 
per pound in 1974, compared with $11.17 
per pound in 1973 and $8.79 per pound 
in 1972, indicating greater quantities of 
scrap exported. Almost 9396 of total ex- 


ports were shipped to West Germany, 
Canada, Japan, and France. 

Imports of beryl decreased for the fifth 
consecutive year and declined 14% in both 
quantity and value from those in 1973. The 
average value of imported beryl was $303 
per short ton, unchanged from the pre- 
vious year. Almost three-fourths of U.S. 


BERYLLIUM 


imports originated in Brazil (4496), the 
Republic of South Africa (20%), and 
Uganda (10%). In addition, 20,518 


219 


pounds of wrought, unwrought, and waste 
and scrap beryllium metal valued at 
$211,302 were imported. 


Table 2.—U.S. exports of beryllium alloys, wrought or unwrought, and waste and scrap ` 


1978 1974 
Country Quantity Value Quantity Value 
(pounds) (thousands) (pounds) (thousands) 
IPOS WE 4,636 $14 2,000 $8 
VT, Te 6,786 104 41,008 69 
Denmark ............-.---.-....-..-- 45 2 SE SH 
France ---_---------------------- 2,128 182 10,228 509 
Germany, Weetk „ 20, 258 187 64.271 101 
Ghana °° ;;;ĩ⁰ĩ˙ see ees cg SE 500 2 
Idi EE A 2 10 2 
1J/Côö%é5-w ee EE p eR 6 1 
ry. J EE e e 21 6 
Japan EE 60,412 402 17,466 215 
Korea, Republic of . ................ mt NS 29 8 
exico cL c oe ee EDU 22 1 8,896 1 
Netherlands `... 17 (3) 11 6 
Netherlands Antilles .---------------- 6,220 18 2 25 
e eat Soe ES = 22 1 
Switzerland `. e 934 25 1,581 26 
Ké WEE 2.126 8 2 s 
United Kingdom .................... 5,166 880 2,685 151 
Total EE 109,199 1,220 148,628 1,107 


1 Consisting of beryllium lumps, single crystals, powder, beryllium-base alloy powder, beryllium 


rods, sheets, and wire. 
3 Less than V4 unit. 


Table 3.—U.S. imports for consumption of beryl, by customs district and country 


1978 1974 
Customs district — 

and country Quan Value Quantity Value 

(short (thou- (short (thou- 

tons) sands) tons) sands) 

Philadelphia district : 
e f scs 77 $19 8 n 
Argentina -------------------------------- 188 81 88 $22 
Australia -_-_-_---------------------- -n 116 87 66 21 
CT WEE 862 272 607 215 
Malagasy Republic ..................--.-- 18 5 Wë a 
Mozambique `... e RUM T 27 7 
Bidon Aa EE EE 18 8 88 18 
Rwanda ——————— . NE 67 12 44 12 
South Africa, Republic of ..............- 800 102 p 4 
United Kingdom .............-...-..---- E Es 19 4 
JJ AAA ³ 8 1.586 481 1.850 411 
New Vork City district: Rwanda ............- 2 WE 18 3 
Grand total __--------------------------- 1,586 481 1,368 414 
WORLD REVIEW 


World production of beryl increased 
slightly in 1974. The United States con- 


tinued to make a significant contribution 
to the world beryllium mineral supply. 
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Table 4.—Beryl: World production by country 
(Short tons) 
EEN 


Country ! 


Angola 
Argentina 
Australia 

Brazil 


Malagasy Republic ` 


Mozambique 
Portugal 


Rhodesia, Southern h 


Rwanda 


Vee 


* Estimate. r Revised. 


confidential data. 


P Preliminary. 


See we em vm ep we "M AMA we mp ——U— 2 — — 2 e vm e m e ee 


————ů———— — 2 —— 22 — = 


— —— — ——— —ͤ we — —ä—ͤ—ł 2 


— ———ůä ———— ew — — — M —— em ew — T—— ͤ 2 


—— — — ——— —À — — — o — —f— ñ—õ— —— 2 —EƷ—ÿ — — — em emm 


1972 1973 19747 

Barga 193 127 e 110 
— 93 204 * 205 
ede 68 179 * 190 
RA r 1,709 1,334 * 1,200 
—— 10 8 14 
3 9 1 el 
woven 19 8 e3 
— 65 65 70 
8 114 105 * 100 
— 216 57 4 
55 68 * 65 * 60 
— 1,500 1,600 1,800 
unguis w W 
pc (2) 3 ae 
pnm 206 * 220 e 220 
14.330 8.968 8,977 


W Withheld to avoid disclosing individual company 


1 [n addition to the countries listed, the Territory of South West Africa may also have produced 


beryl. 


but available information is inadequate to formulate reliable estimates of output levels. 


* Revised to zero on the basis of official Zairian publications. 


Brazil.—A paper was published describ- 
ing the locations of Brazil's beryl deposits." 

India.—Recent reevaluations supported 
earlier reports that indicated the country's 
beryl ore reserves were sufficient for a 
sustained production of 2,000 tons per 
year. Despite this, beryl is not currently 
mined except as a small undeclared co- 
product from mica mining or gem beryl 
recovery. 

The Indian Government classifies beryl 


as a strategic mineral and regulates stocks 
and exports of any available beryl through 
its Department of Atomic Energy. This 
agency has control of mine production, 
specifications, and purchases of domesti- 
cally mined beryl. 

Uganda.—A recent paper described the 
beryl deposits of the country and tech- 
niques for thcir evaluation. The work led 
to a standard procedure for prospecting 
and evaluating the country's beryl deposits.' 


TECHNOLOGY 


Applications of berylium in aerospace 
structures, aircraft turbines, neutron mod- 
erators and reflectors in reactors, fuel ele- 
ments, neutron sources, X-ray windows, 
and alloys were described and discussed.‘ 

A definitive review of beryllium discuss- 
ing the occurrence and reserves of beryl- 
lium minerals, production of metals, alloys 
and compounds, international trade, uses, 
and prices was published." 

Factors affecting the strength and duc- 
tility of high-purity, hot  isostatically 
pressed beryllium block were studied. Resi- 
dual cold work was identified as the factor 
Causing reduced ductility in the highest 
purity material after hot pressing. A 
marked increase in ductility was obtained 
by high-temperature annealing. Annealing 
between 2,200° F and 2,275° F produced 
hexagonal-shaped voids and decreased ten- 
sile ductility. Above 2,275° F, voids were 
not hexagonal and were smaller in size.“ 


A method was developed to make beryl- 
lium oxide trace determinations in biolog- 
ical samples. This method may find appli- 
cation involving long exposure to beryllium 
oxide emission products.’ 

Recent literature was reviewed on beryl- 
lium powder, metallurgy, melting and cast- 


2 Sinkankus, J. Beryl in Brazil. Lapidary J., v. 
28. No. 2, May 8 p. 324332. 

3 Reedman, A. S Bie uon: and Evaluation of 
Beryl Pegmatites T Southwest Uganda. Nat. En- 
vironment Res. Council, Inst. Geol. Sci., Overseas 
Geol. and Miner. Res. No. 41 (Her Majesty's 
Stationery Office), 1973, pp. 86-100. 

* Greenfield, P. Engineering Applications of Beryl- 
lium. Mills and Boon Ltd.. London, 1971, 

5 Roskill Information Services Ltd., 'Beryllium, 
Survey of World Production, Consumption and 
Prices. London, December 1974, 75 pp. 

9 Webster. D., R. L. Greene, and R. W. Lawley. 
Factors Controlling the Strength and Ductility of 
15 Purity Beryllium Block. Met. Trans., v. 5, 

1, January 1974, pp. 91-96. 

: Frame. G. M., R. E. Ford, W. G. Scribner, and 
T. Ctvrtnicek. Trace Determination of Beryllium 
Oxide in Biological Samples by PE ture 
Gas Chromotography. Anal. Chem., v. ` No. 4 4, 
April 1974, pp. 534—539. 


BERYLLIUM 


ing, wrought beryllium products, joining 
techniques, corrosion and surface treat- 
ment, purification, lattice defects, me- 
chanical behavior, fracture, phase studies, 
physical and chemical properties, com- 
posite materials, properties, and applica- 
tions and toxicology.* 

The domestic beryllium minerals re- 
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source position was reviewed by a Geolog- 


ical Survey publication.“ 


Aldinger. F. Research and Development in 
Bervilium Materials. Powder Met. Internat., v. 6, 
No. 2. 1974, pp. 97-100. 

" Griffiths. W. R. Beryllium. Ch. in United States 
Mineral Resources. Geol. Survey Prof. Paper 820, 
1973, pp. 85-93. 


Bienes Google 


Bismuth 


By Charlie Wyche ! 


Sharp declines in production, consump- 
tion, and imports, unusually high prices, 
and increased exports characterized the 
domestic bismuth industry in 1974. Con- 
sumption of refined bismuth dropped some 
600,000 pounds, to 21% below the 1973 
consumption level, approximating the aver- 
age annual amount for 1970-73. The de- 
cline in the quantity of metal used in the 
three major consuming categories reflected 
decreased availability of bismuth and the 
necessity of substitution under the existing 


market condition. A strong European de- 
mand affected world trade and resulted in 
a 29% decrease in domestic metal imports. 

Prices fluctuated widely during the year, 
reaching a record high of $12 per pound by 
midyear. Consumer resistance, however, de- 
veloped in late summer, causing a down- 
ward trend in the price to $9 per pound 
by yearend. World mine production showed 
a moderate gain because the drop in pro- 
duction in Japan was more than offset by 
increases in Mexico and Peru. 


Table 1.—Salient bismuth statistics 


(Pounds) 
1970 1971 1972 1978 1974 
United States: 
Consumption 2.209.641 1.648.718 2,315,534 2.906,219 2,283,978 
Ex port!!! 910.275 71.187 264,276 151.053 329,926 
Imports, general . ..... .....-. 997,924 848,708 1,562,934 "2,683,671 1,893,744 
Price: New York, per pound, 
average ton los $6.00 $5.26 $3.63 $4.92 $8.41 
Stocks Dec. 31: Consumer .... 121,714 1,107,215 111,466 540.756 596.757 
World: Production? P 8,192,000 8,330,000 * 8,808,000 78,296,000 8,556,000 


r Revised. 


1 Includes bismuth, bismuth alloys, and waste and scrap. 


3 Excludes United States. 


Legislation and Government Programs.— 
Bismuth held in Government stocks totaled 
2,100,004 pounds. Of this total, the national 
stockpile held 585,892 pounds and the sup- 
plemental stockpile 1,514,112 pounds. The 
stockpile objective is 95,900 pounds, in- 
dicating a surplus of 2,004,104 pounds 
which requires Congressional action for 
public disposal. 


DOMESTIC 


Domestic output of bismuth was down 
13%, as production by American Smelting 
and Refining Company (Asarco), Omaha, 
Nebr., the principal producer, continued to 
decline. Production was again almost en- 


Exploration assistance for bismuth con- 
tinued under the Office of Minerals Ex- 
ploration, and Government participation 
remained at 75% of the ex; loration costs. 

Federal income tax laws under the Tax 
Reform Act of 1969 provided a percentage 
depletion allowance of 22% for domestic 
production and 14% for U.S. companies 
producing from foreign sources. 


PRODUCTION 


tirely associated with refining of domestic 
and foreign lead ores and bullion. The re- 
maining small quantity of bismuth was re- 


oes scientist, Division of Nonferrous Met- 
als. 
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covered from processing leady flue dusts 
obtained from copper converting processes. 

U.S. production is expected to increase 
significantly when The Anaconda Com- 
pany's Victoria mine in Elko County, Nev., 
reaches full production. This is a copper 
mine and the bismuth content of the copper 
concentrate is estimated at about 0.7%. At 
this concentration of bismuth, an additional 
400,000 pounds of bismuth could be sup- 
plied to the domestic market. UV Indus- 
tries, Inc., produced no bismuth in 1974. 
A small quantity of metallic bismuth was 
obtained from secondary sources at Frank- 
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lin Park, Ill, by United Refining and 
Smelting Co. 

Domestic refinery production statistics 
are withheld to avoid disclosing individual 


company confidential data. Although do- 
mestic production is not included in tabu- 
lated world production, the United States 
usually ranks among the first six producing 
countries. The proportion of domestic pro- 
duction that comes from imported concen- 
trates, bullion, and dusts can be estimated 
only roughly; it is probably no more than 
half. 


CONSUMPTION AND USES 


U.S. consumption of bismuth in 1974 
was 2.28 million pounds, a 2196 decrease 


in comparison with the previous year and 
the lowest recorded since 1971. Decreases 
occurred in all three major consuming 
categories with the most pronounced de- 
crease in pharmaceuticals, which is com- 
posed of therapeutic agents, cosmetics, and 
chemical compounds. The requirements for 
bismuth in chemical compounds, mainly 
bismuth oxychloride, were down signifi- 
cantly, indicating possible substitution of 
cheaper material to obtain the pearlized or 
lustrous look in lipstick, eye shadows, and 
nail polish. 

The use of bismuth as an alloy in metal- 
lurgical applications, to improve machin- 
ability of aluminum, steel, and malleable 
iron, dropped 19%. This was probably due 
to decreased production in the automobile 
industry. 

Consumption of bismuth in fusible al- 
loys was 2096 below that of 1973, resulting 
from a slowdown in industrial activity and 


the record high selling price of bismuth 
during most of 1974. 

New uses for bismuth were discussed by 
the Bismuth Institute at a meeting held in 
La Paz, Bolivia. An aluminum-bismuth al- 
loy was used in doors and window frames 
where it retained its luster in spite of 
weathering effects. A process was patented 
in France that used bismuth to cure cattle 
and hogs affected with colitis. 


Table 2.—Bismuth metal consumed 
in the United States, by use 


(Pounds) 
Use 1978 1974 
Fusible alloys! ...... 932,630 748,604 
Metallurgical additives 830,928 668,982 
Other alloys ......... 15,206 21,417 
Pharmaceuticals? .... 1,117,644 888,184 
Experimental uses 21 305 
Other uses 9,790 6,586 
Total ---------- 2,906,219 2,288,978 


1 Includes bismuth contained in bismuth-lead 
bullion used directly in the production of an end 
product. 

3 Includes industrial and laboratory chemicals 
and cosmetics. 


STOCKS 


Consumer stocks of bismuth declined 
from 560,000 pounds at the end of the 
first quarter to a low of 546,000 pounds at 
the end of the second quarter, increased to 
627,000 pounds by the end of the third 


quarter, and totaled 597,000 pounds at 
yearend. The U.S. Government sold only 
57 pounds of bismuth during 1974, and 
Government stocks were 2,100,004 pounds 
at yearend. 


PRICES 


The producer price of refined bismuth 
fluctuated widely during 1974. The price 
was $6.50 per pound at the beginning of 
the year and reached a high of $12 per 
pound in midyear before declining to $9 


per pound in August. The $9 per pound 
price remained in effect through yearend. 
Dealer prices were even more volatile, 
reaching a record high of $20.50 per pound 
before being gradually reduced. 


BISMUTH 


The London Metal Exchange (LME) 
price for imported bismuth metal, c.i.f., was 
$6.50 per pound through January, but had 
increased to $14.00 to $14.25 by early 
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April. After holding relatively steady 
through the spring months, the price began 
declining in June, leveling at $6.40 in late 
December. 


FOREIGN TRADE 


Exports of bismuth metal, alloys, waste, 
and scrap totaled 329,926 pounds, more 
than double those of 1973, and because of 
high prices the value of $1.5 million was 
nearly four times the 1973 figure. This 
was the highest export since 1970, when 
910,275 pounds were shipped. Of the 24 
countries that imported bismuth materials, 
the United Kingdom, the Netherlands, 
Belgium, Canada, and Austria, in declining 
order of receipts, accounted for about 80% 
of the total. Israel, Guyana, Mexico, and 
Argentina and 15 other small importers re- 
ceived the remainder. 

General imports of metallic bismuth 
totaled 1,893,744 pounds, 29% below the 
1973 level. The decline in imports was at- 
tributed to low demand resulting from rec- 
ord high 1974 prices. The decline of some 
790,000 pounds in bismuth imports re- 
sulted from a substantial reduction in re- 
ceipts from such principal suppliers as 


Japan, the United Kingdom, West Ger- 
many, Mexico, and Peru. Increased ship- 


ments from Bolivia, Canada, and the Re- 
public of Korea failed to offset the decrease 
from the major sources. Metal imports 
from Australia began during the year and 
were expected to increase rapidly as the 
new Tennant Creek smelter becomes fully 
operational. The total value of imported 
bismuth metal was $15.6 million, an in- 
crease of 61% compared with that of 1973. 


Table 3.—U.S. exports of bismuth * 


Gross 
Year weight Value 
(pounds) 
c EECH 71,187 $199,084 
iA y h EC 264,276 492,585 
r 151,053 446,284 
Lt ROMPE NE: 329,926 1,520,105 


Includes bismuth, bismuth alloys, and waste 
and scrap. 


Table 4.—U.S. general imports of metallic bismuth, by country 


1973 1974 
Country Quantity Value Quantity Value 
( pounds) (thousands ) ( pounds) (thousands ) 

"WC 2 Se 1,873 $13 
Belgium- Luxembourg 58.079 8241 43.270 307 
NWO on ik Sg ck EE 1,410 4 90,501 727 
0 reer ape e 13,932 345 89,892 947 
CNRS... "eg, eege 343,686 1,627 222,043 1,799 
C ˙—-—! adam pei 754,146 1,255 337,115 ,005 
Korea, Republic of .—.. enema erm 67,358 280 14,143 672 
PPP RES CANONE RICO E MC 357.796 1.341 292,544 1.971 
F (( 2.517 19 22,114 207 
OIG EE !. TTT r 496,151 T 2,145 459,204 3,757 
South Africa, Republic of |. . ... 29,994 85 St »- 
t 487.552 2,292 258,942 2,183 
— oo WEE EES 11,05 54 2,103 18 
pio os EE EECH r 2,683,671 r 9,688 1,893,744 15,606 

r Revised. 


In addition to imports of bismuth metal, 
bismuth is imported as bismuth alloys, bis- 
muth lead alloys, and bismuth compounds. 
Bismuth alloys with 169,000 pounds of 
bismuth content were received from Mexico, 


Canada, and the United Kingdom. Bismuth 
compounds totaling 42,400 pounds gross 
weight were received from Belgium-Luxem- 
bourg, France, Mexico, Canada, Spain, and 
West Germany. 


WORLD REVIEW 


The most significant development in the 
world bismuth industry was the shift from 
oversupply at the beginning of 1974, to a 


market with increasing prices and shortages 
in the United States by midyear, followed 
by a return to a supply-demand balance by 
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yearend. Factors contributing to this un- 
stable condition ranged from Japan's in- 
ability to obtain raw material from Aus- 
tralia to drastically reduced output at times 
by the major producers. 

Also of importance was the third meeting 
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of the Bismuth Institute held in La Paz, 
Bolivia, in February 1974. The Institute 
was formed in 1973 for the purpose of 
studying and promoting uses for bismuth. 
The information center is located in Brus- 
sels, Belgium. 


Table 5.—Bismuth: World mine production, by country 
(Thousand pounds) 


Country ! 1972 1973 1974 P 

Argentina (in ore) ...... LLL LL LLL ee el E 
Australia (in concentrate) 22222222 2.2.2- r 799 930 936 
III;: ]] Üoð1¹ ³¹ð.daw--.. ⁰Kyd a ee oe 1 1,298 1,423 * 1,430 
Canada (in ore)!!! 275 11 3 
China, People's Republic of (in ore)))ʒ 550 550 550 
France (metal) 7 148 e 155 * 155 
Germany, West (in oreᷣ)))))ꝛʒn ee 21 25 28 
Japan (metaaa7“):') 1,974 1,900 1.8387 
Korea, Republic of (metal) `__----------------------- 212 220 e 220 
Mexico EE 1,387 1,290 ¢ 1,320 
ͤ’ 295 CA oe tora D 8 r 1,598 1,262 1,470 
Romania (in oreẽ e') 180 180 180 
Spain met a ees en ee code r 6 req e7 
Sweden (in or! Dœ:Tœ˖tg˖ n 88 LE 88 
Uganda (in oe * 9 e9 
es -m 120 120 180 

United States ³o¹wmwAmAd ee ec Ww 
Yugoslavia ß Le i E 196 121 220 
Total Ae xr ³ðW - ctr tn 8 8,808 8,296 8,566 
* Estimate. P Preliminary. r Revised. W Withheld to avoid disclosing individual company 


confidential data. 


1 [n addition to the countries listed, Brazil, Bulgaria, East Germany, and the Territory of South- 
West Africa are believed to produce bismuth, but available information is inadequate for formul- 


lation of reliable estimates of output levels. 


2 Production by COMIBOL, plus exports and local sales by medium and small mines. 
3 Bismuth content of refined metal, bullion, and alloys produced indigenously, plus recoverable 
content of ores and concentrates exported for processing. 


Australia.—Mine production of bismuth 
in Australia reached a record 936,000 
pounds in 1974. Increased output from the 
Peko-Wallsend Ltd. operation in the North- 
ern Territory (N.T.) more than compen- 
sated for a decline in production at Wel- 
fram Camp. Peko-Wallsend Ltd. produced 
some 900,000 pounds of bismuth from three 
mines (Juno, Peko, and Warrego) at Ten- 
nant Creek, N.T. The increase over 1973 
production was due primarily to the re- 
covery of bismuth from copper concentrates 
produced at the new Tennant Creek smel- 
ter. Previously, all concentrates produced 
at Tennant Creek were exported, but when 
the copper smelter began operating in late 
1973 flue dusts containing bismuth were 
collected for processing to bismuth bullion 
in the reduction plant. The plant began 
operation in 1974, producing a bullion con- 
taining 90% bismuth. The bullion was cast 
into l-ton units and exported for re- 
fining. Ore reserves at the Juno mine as of 
June 30, 1973, were estimated at 110,000 
tons averaging 0.80% bismuth and 60 
grams of gold per ton. Reserves at the 


Peko mine totaled 500,000 tons of ore con- 
taining 0.15% bismuth, 3.2% copper, and 
4 grams of gold per ton. At the Warrego 
mine, ore reserves was assessed at 5 mil- 
lion tons averaging 0.30% bismuth, 3 grams 
of gold per ton, and 2.6% copper. 

Bolivia.—Bismuth production in Bolivia 
increased slightly to 1.43 million pounds, 
compared with 1.42 million pounds in 
1973. The Bolivian bismuth ore is usually 
associated with copper and tin ores. In 
some areas, however, the bismuth content 
of ore is as high as 40%, and ore is mined 
primarily for its bismuth content. Most of 
the ore was processed at the Telamayu 
smelter operated by Corporación Minera de 
Bolivia (COMIBOL). The rich bullion 
produced at the plant was exported to 
Europe for refining. There are plans for 
the plant to be expanded to include a re- 
fining section to produce 99.9% bismuth 
metal. 

Canada.—Production of bismuth, as a 
byproduct of smelting certain lead and 
zinc ores, declined again in 1974. Curtailed 
production of molybdenum mined in the 


BISMUTH 


Malartic district of Quebec and copper ores 
mined near Gaspé, also in Quebec, where 
bismuth was a byproduct, accounted for the 
sharp decline. Output from lead concen- 
trates by Cominco, Ltd., at Trail, British 
Columbia, and by Brunswick Mining and 
Smelting Corp. Ltd. at Belledune, New 
Brunswick, also declined. Lead and lead- 
zinc concentrate produced by Brunswick 
Mining and Smelting at its mines near 
Bathurst, New Brunswick, were smelted, 
and bismuth was produced from lead 
bullion. 


Mexico.—Asarco Mexicana, S.A., and 
Metallurgica Mexicana Peñoles, S.A., were 
Mexico’s two bismuth-producing companies 
during 1974. Both companies showed a 
slight gain in production which resulted in 
an overall gain of some 30,000 pounds. 


About half of the production was refined 
domestically, the remainder was exported 
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to the United States and the United King- 
dom in the form of bullion. 

Japan.—Again Japan led the world in 
bismuth production, but output of 1.84 
million pounds was down from the 1.90 
million pounds produced in 1973. Japan 
produced a small quantity of bismuth 
from domestic ores, but most of the metal 
produced came from copper concentrates 
imported from Australia. With the process- 
ing of the copper concentrate in Australia, 
Japan’s bismuth production can be ex- 
pected to continue the downward trend. 

Peru.—Production in Peru was 1.47 mil- 
lion pounds, 16% above the 1973 level. 
All production of bismuth was as a by- 
product of copper-lead ore processing. A 
major part of Peru’s production was ex- 
ported and consumed in the United States. 
The remainder plus some imported concen- 
trate from Bolivia was refined by the Cerro 
Corp. at La Oroya. 


Eres Google 


Boron 


By K. P. Wang ! 


U.S. production and consumption of 
boron materials declined slightly in 1974, 
the first time in more than a decade. Mean- 
while, exports rose to the highest level in 5 
years. Output was adversely affected by a 
long strike, and consumption did not gain 
ground because of the short supply. De- 
mand pressures were great within the 
United States, particularly in the glass wool 


area for insulation purposes related to sav- 
ings in energy. Most U.S. output had been 
in the form of sodium borates and boric 
acid. In recent years, commercial produc- 
tion of calcium borate—first colemanite and 
later also ulexite—-was resumed on a small 
scale in California, the State which pro- 
vides the entire domestic production of 
boron minerals. 


Table 1.—Salient statistics on boron minerals and compounds in the United States 
(Thousand short tons and thousand dollars) 


Sold or used by producers: 
Quantity 


Groes weight 

Boron oxide 

lll 8 
Imports for consumption: 1 

Alf aan uuo i ee 2 


1974 


1970 1971 1972 1978 
1,041 r 1,047 1,121 1,225 1,186 
562 568 607 664 619 
$86,827 $89,856 $95,882 $113,648 $128,306 
21 7 20 18 21 
$831 $233 $626 $568 $862 


DOMESTIC PRODUCTION 


Domestic production and sales of boron 
decreased somewhat in 1974, compared 
with those of 1973. As in past years, most 
of the output came from Kern County, 
Calif., and to a lesser extent from San Ber- 
nardino County, Calif. 

At Boron in Kern County, the large open 
pit mine belonging to U.S. Borax & Chemi- 
cal Corp., a subsidiary of the British-owned 
Rio-Tinto Zinc Corp. Ltd., remained the 
world's foremost source of boron. U.S. 
Borax produced nearly pure crude sodium 
borates, refined sodium borates (including 
anhydrous borax), and boric acid (includ- 
ing anhydrous boric acid) at the mine site. 
High-purity and specialty products were 
produced mainly at Wilmington, Calif., and 
secondarily at Burlington, Iowa. Wilmington 


was also the company's port of export. These 
plants, led by the one at Boron, had a com- 
bined annual capacity of more than 600,000 
short tons of boric oxide (B-O, ) equivalent 
(or about 200,000 tons of contained boron) 
in 1974. Crude sodium borates, known com- 
mercially as Rasorite 46 and Rasorite 65 
(anhydrous variation), represented about 
one half of U.S. Borax's output in value and 
three-fifths in tonnage. U.S. Borax main- 
tains a storage center at Botlek in the 
Netherlands from which borax and borates 
are shipped to other parts of Europe. The 
company's production declined only slightly 
during the year, despite a strike lasting for 
more than 4 months during which super- 


1 Supervisory pivsical scientist, Division of Non- 
metallic Minerals. 
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visory workers conducted all operations. It 
was found that previous production levels 
could be maintained with a considerably 
smaller work force. Late in 1974, U.S. 
Borax announced a program to raise out- 
put by about one-third in 3 or 4 years at 
a cost of $55 to $60 million. 


At Searles Lake, Kerr-McGee Corp. 
operated the Trona plant and Stauffer 
Chemical Co. operated the nearby Westend 
plant until October 1 when Kerr-McGee 
bought the Stauffer plant. The former is 
rated at about 100,000 tons of B-O, an- 
nually, and the latter at 25,000 to 30,000 
tons. Borates were produced along with 
other chemicals such as soda ash, sodium 
sulfate, potassium sulfate, potassium chlo- 
ride, lithium carbonate, and bromine. Kerr- 
McGee did not intend to disturb normal 
operations of the two facilities until savings 
can be clearly identified. Meanwhile, the 
high cost of energy for the distillation proc- 
esses adversely affected production to some 
extent. The company was making headway 
in building its new $100 million, 1.3-mil- 
lion-ton-per-year soda ash plant, but costs 
were running much higher than original 
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estimates. The initial plan was not to pro- 
duce borates while recovering soda ash. 
When the new plant is completed, the soda 
ash part of the old plant may be scrapped, 
the borate part kept intact, and the salt 
cake part expanded. 


During 1974, Tenneco Oil Co.’s Ryan 
mine near Death Valley, Calif., came into 
full operation. More reserves of colemanite 
were found, together with a new com- 
mercial product, ulexite. The colemanite 
was still shipped 30-odd miles to a plant 
near Lathrop Wells, Nev., where efficiency 
of calcining operations was greatly im- 
proved. The original designed capacity of 
the plant was about 70,000 tons of 48% 
B.O;-grade calcined colemanite annually, 
but production has been much lower, par- 
ticularly in the first 2 years. The ulexite was 
trucked 100 miles to Dunn, Calif., where it 
was ground and upgraded to about a 26% 
to 28% B.Os-grade product for sale to in- 
sulating glass manufacturers. Colemanite 
went mainly to the tire and textile markets. 
The discovery of ulexite in commercial 
quantities expanded Tenneco's borate busi- 
ness. 


CONSUMPTION AND USES 


U.S. consumption of boron materials is 
difficult to estimate, because of the wide 
range of products and large tonnage of ex- 
ports in the form of both crude and finished 
borates. Exports of finished borates are re- 
corded in officia] U.S. trade statistics, but 
exports of crude borates are not. Both U.S. 
Borax and Kerr-McGee export considerable 
quantities of borates. These have to be de- 
ducted from the overall supply to evaluate 
what remains for consumption. Generally 
speaking, about half of the U.S. output of 
boron minerals and compounds was con- 
sumed at home, and the other half was 
exported. Measured in boron content (boron 
content of B;O; is 31.1%), U.S. consump- 
tion was about 86,000 tons in 1969, 114,000 
tons in 1973, and possibly 110,000 tons in 
1974. 

Average annual U.S. consumption of 
boron compounds during the last 5 years 
has been roughly 100,000 tons of boron 
content. About 40,000 to 45,000 tons goes 
into the manufacture of all kinds of glasses. 
Boron materials account for 5% to 10% of 
many special glasses by weight, and 50% to 


7576 by value. Approximately 15,000 tons 
per year goes into insulating fiberglass 
which has been gaining sharply as a con- 
sumer of boron. Roughly 10,000 tons of 
boron per year goes into the manufacture 
of enamels, frits, and glasses for protective 
and decorative coatings on sinks, stoves, re- 
frigerators, and other household and in- 
dustrial appliances. 

Average annual U.S. consumption of 
boron compounds in soaps and cleansers has 
been about 15,000 tons of boron content in- 
cluding 5,000 tons in sodium perborate 
detergents used in high-temperature wash- 
ing. Borax and boric acid uses in the cleans- 
ing field include toothpaste, mouthwash, 
eyewash, etc. Approximately 5,000 tons of 
boron yearly goes into agriculture as plant 
nutrients, and 2,000 to 3,000 tons goes into 
herbicides. 

The list of miscellaneous uses has been 
growing: Borates as fluxing materials in 
welding, soldering, and metal refining; 
boron compounds in abrasives, especially 
boron nitride; boric acid as catalyst in air 
oxidation of hydrocarbons; boron as de- 
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oxidizer in nonferrous metallurgy, grain re- 
finer in aluminum, thermal neutron absorber 
in atomic reactors, ignitor in radio tubes, 
and coating materials in solar batteries; 
direct consumption in chemicals; and boron 
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materials for conditioning agents, plasti- 
cizers, latex paints, fire retardants, anti- 
freeze, textiles, paper products, jet fuels, 
photography, and composites. 


PRICES ? 


Prices for most borate products went up 
four times during 1974, and the two leading 


companies, U.S. Borax and Kerr-McGee, 
quoted different prices at different times. 
Prices went up more steeply for anhydrous 
products than for hydrated products, be- 
cause of the high energy cost to remove 
water. The steep increases make it advisable 
to compare borate prices at the beginning 
and the end of the year. The rounded dollar 
figures quoted in table 2 are for U.S. 


Borax's bulk f.o.b. plant prices per short ton 
of product. 


Table 2.—Borate prices per short ton, 1974 


Jan.1 Dec. 81 

Anhydrous bora $110 $208 
Refined pentahydrate 

borax EE 80 98 

Refined decahydrate borax 60 81 

Boric acid ....... 184 199 


FOREIGN TRADE 


U.S. exports of boric acid were 35,740 
tons valued at $8.8 million in 1974, com- 
pared with 41,407 tons in 1973. Exports of 
refined sodium borate, however, showed a 
sharp increase-—to 218,107 tons valued at 
$33.8 million in 1974 from 168,826 tons in 
1973. Thus, despite shortages at home, over- 
all exports were higher during the year. As 
noted, these figures hardly tell the whole 
story since exports of crude borates were of 
the same magnitude as these of refined 
borates and boric acid combined. 

A detailed breakdown of the recorded 
exports in 1974 is shown ìn table 3. Within 
this table, data for all countries outside 
Western Europe are fairly accurate. For 


Western Europe, the Netherlands is a major 
transshipment point rather than the final 
destination. A more meaningful array of re- 
cipient nations, including an estimate for 
crude borates, would show that West Ger- 
many, France, the United Kingdom, Japan, 
Belgium, Spain, and Italy were ahead of the 
Netherlands in that order. 

In 1974, the United States imported 
21,214 short tons of calcium borate (cole- 
manite) valued at $852,000, all from 
Turkey. This compared with 18,216 short 
tons during 1973. 


3 Chemical Marketing Reporter. Borax Prices 
Are Uneven As Market Continues Tight. V. 206, 
No. 2, Jan. 17, 1975, p. 17. 


Table 3.—U.S. exports of boric acid and sodium borates, in 1974 


Boric acid Sodium borates 
(H,BO, content) (refined ) 
Destination 
Quantity Value Quantity Value 
(short tons) (thousands) (shorttons) (thousands) 

Australia 22 eer 2,638 $691 1,156 $1,177 
Bangladesh _______-_--------------~---- 8 2 71 7 
Belgium-Luxembourg ------------------ E TN 482 80 
Brazil s.l et 1,778 513 1,698 297 
el TEE 3.118 669 28.286 3.725 
Chile: o hb Z Ee 17 8 e de 
Solon 414 112 706 109 
Costa Rica `. 14 337 55 
Dominican Republic 423 4 8 52 6 
El Salvador ee 53 51 184 40 
Finland EE Be xm 885 59 
FErüáneéé EE 76 28 2,494 476 
Germany, West __-_______.__.._._--_--- 2,912 686 1,522 281 
GuatemaaaaallkakaaLsssss 2 86 
Hong Kong ` 189 51 5,238 706 
Indonesia 2½:f: SC cux 539 71 
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Table 3.—U.S. exports of boric acid and sodium borates, in 1974— Continued 
Boric acid Sodium borates 
(H, BO, content) (refined) 
Destination 
Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) 
Ill!!! •¹! 0 ]5·¹w-u ( 8 ae Sg 383 $98 
Ü AAA nhe sees » Se 500 64 
Itàli eege Ee 2 83 ae Dë 
Japan EE 12,716 8,081 43,115 7,083 
Korea, Republic of ...................- 28 75 1,890 199 
Lebanon nn 3 2 55 7 
Malaysia „„ 27 18 2 2 
ef EE 2.778 540 15,036 2,188 
Mozambique _______~_____------ Sat ot 224 119 
Netherlandzzz g 444 4,114 838 59,411 9,884 
New Guinea 224422 120 32 75 11 
New Zealaad «4 614 145 4,005 861 
Nicaragua sss 22 14 33 8 
lll!!! oe tonc nc ae eee 22 1 186 25 
Philippines 341 87 820 136 
Poland xac E 528 118 Es . 
Singapore ek 444 164 48 493 80 
South Africa, Republic o 438 124 1,529 269 
Sudan ee e deer zs 280 152 
Sf. 150 44 51 5 
Switzerland 4444444 195 26 1.018 178 
Ä ² ²˙¹üàmm oe ee ee EC E 507 135 4.490 595 
e d eee 90 27 701 125 
United Kingdom 444444 1,018 512 25,718 4,050 
Venezuela ... ... ---.-2-222.-222.22-22222- 117 86 1,038 173 
Vietnam, South __--------------------- 88 20 2,987 295 
Yugoslavia `... 16 4 86 16 
G ³ðZ reu aei reru 152 31 393 124 
Total EE 35,740 8,774 214,165 33,836 
WORLD REVIEW ? 


Argentina.—Borate mineralization is 
widespread in the northwestern part of 
Argentina (also northern Peru), where 
there are desert basins called "lagunas" or 
"salares" having both sodium and calcium 
borates. The only important producer is 
Boroquimica Limitada, a subsidiary of Rio- 
Tinto Zinc Corp., which mines a Tertiary 
deposit in the Salas del Hombre Muerto 
basin. The ore from their Tincalayu mine 
(13,000 feet above sea level) is shipped 250 
miles to the processing plant at Campo 
Quijano in the foothills of the Andes. Re- 
cent production has been about 50,000 to 
60,000 tons of borates annually. 

Turkey.—Turkey’s output of borates has 
always been difficult to estimate, because of 
the varied products made and the interre- 
lationship of the Government company Eti- 
bank and other producers. Reported sta- 
tistics are generally inconclusive. As an 
order of magnitude, the country’s 1974 
production might have been approximately 
250,000 tons of B;Os. The trend toward na- 
tionalization has brought Etibank increas- 
ingly towards the forefront, and it is this 
organization that is primarily engaged in 


the construction of new mine and plant 
facilities. Tiirks Boraks Madengilik A.S., a 
subsidiary of Rio-Tinto Zinc Corp., has 
already been relegated to a secondary posi- 
tion. 

Extensive deposits of both tincal and 
colemanite are under Etibank’s jurisdiction. 
Although details on 1974 output data are 
not available, Etibank’s exports in 1974 
consisted of about 255,000 tons of upgraded 
colemanite (about 40% B:Os grade), 50,000 
tons of upgraded tincal (perhaps 35% BOs 
grade), 17,000 tons of borax, and 10,000 
tons of boric acid. Tincal was used to manu- 
facture borax and boric acid at the Ban- 
dirma plant built around 1968. In addition 
to Etibank, six private companies together 
exported some 340,000 tons of colemanite 
in 1974. 

Etibank operated two colemanite mines 
during 1974, the Emet open pit mine and 
the Espey underground mine, both in Kiita- 
hya Province and approximately 215 miles 
from the port city of Bandirma. A coleman- 


3 Industrial Minerals (London). Borate Supplies 
Still Tight Despite Rising Capacity. No. 79, April 
1974, pp. 11-29. 


BORON 


ite washing plant at Hisarcik with an an- 
nual capacity of just above 300,000 short 
tons of upgraded product (40% to 45% 
grade) went through its first year of full- 
scale operations during 1974. 


Etibank's tincal deposits at Kirka seem to 
rival those at Boron in California. The grade 
of run-of-mine ore is about 26% B4Os, with 
traces of arsenic. À washing plant with an 
annual capacity of more than 400,000 tons 
of product (35% B:Os grade) was com- 
pleted in the fall of 1974. Construction of a 
corresponding-size downstream facility was 
underway and scheduled for completion by 
1976. The goal is to produce 200,000 tons 
of Rasorite 46 (crude pentahydrate borax), 
55,000 tons of Rasorite 65 (crude an- 
hydrous borax), and 10,000 tons of refined 
anhydrous borax. These developments indi- 
cate that Turkey's world position as a 
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borate supplier will be further strengthened 
in the future. 

U.S.S.R.—The U.S.S.R. may be produc- 
ing about a third of a million tons of borates 
annually, about one-fourth of the U.S. level. 
Reserves there may be of the same order of 
magnitude as those in the United States, 
although probably not as high grade. The 
borate industry of the U.S.S.R. has had 
about four decades of history, with the 
first discoveries made along a fracture zone 
of a large Permian salt dome in the Inder 
district north of the Caspian Sea. Subse- 
quently, other deposits were found in Kaz- 
akhstan, the Caucasus, and several places 
in Siberia, including Lake Baikal. Judging 
from Japanese purchases of 50,000 to 60,000 
tons of Soviet borates, the U.S.S.R. has had 
some surplus for export. This strengthens 
the belief that domestic consumption there 
is relatively low. 


TECHNOLOGY 


It is reported that cutting tools coated 
with nickel-boron alloys last 10 times longer 
than nickel-phosphorus-coated tools, and 3 
times longer than tools coated with hard 
chromium.* 

Recently, boron fluoride complexes have 
found widespread application as catalysts 
and curing agents for epoxy resin, in pre- 
paring alcohol-soluble phenolic resins, and 
as catalysts for coatings and laminates, for 
cyclization of natural rubber, and for po- 
lymerization. 

Significant progress has been made in the 
field of boron-reinforced composites, such 
as boron- epoxy, boron-aluminum, boron- 
magnesium, and other boron composites." 


A new nuclear reaction, described as a 
fundamental departure from conventional 
concepts of fission and fusion that produces 
virtually no lingering radioactivity, has been 
reported by the University of California's 


Lawrence Livermore Laboratory. This re- 
action involves the proton fissioning of 
boron- 11, with the release of copious 
energy that could form the basis for even- 
tual "super clean" powerplants.“ 


* Metal Progress. Nickel-Boron Coatings Extend 
Tool Life. V. 103, No. 6, June 1973, p. 90. 


5 Materials Engineering. Boron Reinforced Com- 
posites. V. 79, No. 1, October 1974, pp. 16-18. 


$ Chemical Engineering. Dec. 10, 1973, p. 71. 
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Bromine 


By Charles L. Klingman ' 


Toward the end of 1974, demand for 
bromine apparently exceeded supply, de- 
spite a modest increase in production. Two 
companies announced plans for expanding 
bromine capacity. Meanwhile, prices were 
increased to offset the higher costs of fuel 
and labor. There was a significant drop in 
use of ethylene dibromide, a gasoline addi- 
tive. By contrast, consumption in the un- 
classified category (“Other compounds") 
rose substantially. This was probably caused 
by large increases in the output of new 
flame-retardant chemicals, although exact 
figures regarding these proprietary com- 
pounds were not available. 

The first year for installing catalytic con- 
verters on certain new automobiles was 
1974. It was quite difficult to use “leaded” 
gasoline, which necessarily contained eth- 
ylene dibromide, in these new cars. In ad- 


dition, gasoline prices were up and con- 
sumption was down, so the net result was 
less ethylene dibromide used in gasoline. 
However, future requirements for ethylene 
dibromide are difficult to predict because of 


changing standards of the Environmental 
Protection Agency (EPA). 


Table 1.—Elemental bromine sold as such 
or used in the preparation of bromine 
compounds by primary producers 
in the United States 


(Thousand pounds and thousand dollars) 


1978 1974 
Quantity Value Quantity Value 
Sold ........ 89,208 7.350 45.760 12,177 
Used 379,047 59,781 886,384 105,538 
Total — 418,250 67,181 482,094 117,715 


Table 2.—Bromine compounds sold by primary producers in the United States 
(Thousand pounds and thousand dollars) 


1978 1974 
Quantity Quantity 

Gross Bromine Value Gross Bromine Value 

weight content weight content 
Ethylene dibromide ............ 833,953 284,013 51,684 295.070 252,664 66,560 
Methyl bromide ... ...........- 21,846 18,366 7.560 20.048 17.472 9.396 
Other compounds! _____-_____-- 98,606 68,471 60,444 157,166 112,610 106,186 
Total ose ee 454,405 870,850 119,688 412,284 882,646 182,142 


1 Includes hydrobromic acid, tetrabromobisphenol, ethyl, ammonium, sodium, potassium, and other 


bromides. 


DOMESTIC PRODUCTION 


The value of elemental bromine sold as 
such in 1974 plus the value of bromine 
compounds sold totaled $194.3 million, an 
increase of $67.3 million or 53% over the 
corresponding data for 1973. The substan- 
tial rise in value was due primarily to in- 


creases in price for all bromine compounds. 

Overall production of bromine in 1974 
increased 3.3% over that of 1973, as shown 
in table 1. This increase may be compared 


1 Physical scientist, Division of Nonmetallic Min- 
erals. 
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with an average annual growth rate of 6.7% 
over the past 14 years, and with increases 
of 8.776 and 8.196 in 1972 and 1973, 
respectively. 

Arkansas production increased 7.9%, 
whereas Michigan and California registered 
declines. Arkansas produced 76% of U.S. 
bromine. 

Approximately 10.6% of the bromine 
produced was sold in elemental form to 
nonmanufacturers of bromine compounds. 
There was an apparent loss of about 1% 
bromine when comparing the bromine used 
(going into compounds) with that found in 
the compounds after manufacture. This 
type of loss has averaged 1.35% over the 
past 5 years. 

In 1974, there were 10 bromine-produc- 
ing plants operated in 3 States by 7 com- 
panies. Two of these plants produced ele- 
mental bromine only, and one each pro- 
duced ethylene dibromide, methyl bromide, 
and inorganic bromides. The remaining five 
plants produced a variety of compounds 
and elemental bromine. Two plants in Texas 
made compounds from purchased bromine 
and hence were not primary producers. 
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Three bromine companies provided a com- 
bined total of 82% of U.S. output. 

Ethyl Corp. which originally owned 80% 
of the Bromet Co. of Magnolia, Ark., pur- 
chased the remaining 20% of the company 
from Great Lakes Chemical Corp. in 1974. 
The name of the plant was changed from 
Bromet to Ethyl Corp. 

Great Lakes Chemical Corp. of El Do- 
rado, Ark., announced the construction of a 
new elemental bromine plant designed for 
additional production of 50 million pounds 
per year. Expenditures on the plant were 
estimated at $16 to $20 million.’ 

The Dow Chemical Co. also announced 
plans to increase bromine output at Mag- 
nolia, Ark. Expenditures will exceed $12 
million? Dow Chemical had a prolonged 
strike at its Midland, Mich., plant, but 
production was continued by supervisory 
and clerical personnel. 

Table 3 lists the current bromine pro- 
ducers of the United States. U.S. resources 
are vast, although their full potential is un- 
known. If the rich brine sources should fail, 
there are unlimited reserves of dilute bro- 
mine in the oceans. 


Table 3.—Bromine-producing plants in the United States 


Production 
State and company County Plant source 
Arkansas: 
Arkansas Chemicals, Ine ` Union ` El Dorado ........ Well brines. 
Ethyl Corp ............--.------- Columbia Magnolia ........- Do. 
The Dow Chemical Co ........... eee: o do uico Do. 
The Great Lakes Chemical Corp -. Union El Dorado ........ Do. 
Michigan Chemical Cord Semen dọ zns WO. ohn as eel Do. 
California: 
Kerr-McGee Chemical Corporation San Bernardino .. Trona ...........- d Lake 
rines. 
Michigan : 
The Dow Chemical] Co ........... Mason Ludington .......- Well brines. 
WEE Midland Midlanld o. 
Michigan Chemical Corp ......... Gratiot ... St. Louis ........- Do. 
Morton Chemical CTO Manistee ........- Manistee ......... Do. 


CONSUMPTION AND USES 


The Bureau of Mines does not conduct 
a consumption survey of bromine and its 
compounds, but useful data may be de- 
rived from the production survey. The 1974 
survey showed declines in the production 
of ethylene dibromide and methyl bromide, 
but a large gain in the unclassified category 
(Other compounds"). 

Ethylene dibromide output dropped about 
12% compared with a previous annual 
growth rate or 5.5% through 1973. The 
portion of the crude bromine production 


going into the manufacture of ethylene di- 
bromide dropped to 58.5%. Three major 
factors probably contributed to this decline: 
(1) The general shortage of gasoline and 
the sharply increased price in 1974 re- 
stricted gasoline consumption, regardless of 
the additives used; (2) Many automobiles 
with catalytic converters were so con- 


3 European Chemical NE 


S Na! Lakes Boosts 
U.S. Bromine Production. V. No. 655, Sept. 27, 
1974. p. 22. 


RE on o CPI News Briefs. V. 82, 
No. 1, Jan. 6, 1975, 136. 


BROMINE 


structed that it became quite inconvenient 
to use "leaded" gasoline (containing ethyl- 
ene dibromide); and (3) there was a 5%- 
7% actual reduction by refiners in the 
concentration of additives used in gasoline. 
None of these factors reflected voluntary 
restriction by customers in the use of gaso- 
line additives to reduce air pollution. 

In December 1974, a Federal court ruled 
against the EPA schedule for reduction of 
tetraethyl lead in gasoline; EPA has ap- 
pealed the ruling. In early March 1975, 
the director of EPA imposed a 1-year de- 
lay in the enforcement of auto exhaust 
standards and said that catalytic converters 
were causing more harm than good. The 
entire situation of additives in gasoline and 
its potential effect on the bromine industry 
was in a state of turmoil, and future de- 
velopments are uncertain. 

Methyl bromide, used primarily as an 
agricultural chemical, showed reductions of 
12% and 8% in the past 2 years compared 


237 


with a previous growth rate of about 8% 
per annum. 

Several I- pound cans of methyl bromide 
shipped by the Great Lakes Chemical Corp. 
of El Dorado, Ark., were found to have 
defective caps and were recalled from the 
market. The chemical is normally used as 
a soil sterilant and could be fatal to human 
beings in high concentrations.* 

The reduced production of ethylene di- 
bromide and methyl bromide was more 
than offset by a 59% increase in produc- 
tion of other bromine compounds. The 
identity of the other bromine products must 
be concealed to avoid revealing proprietary 
information, but included a variety of 
flame-retardant chemicals. The use of flame- 
retardant chemicals has shown a 7% per 
year growth rate that may increase to 15% 
per year in the next 5 years.“ 

Elemental bromine has been used as a 
disinfectant, algaecide, and as an oxidizer. 
These markets seemed to be quite stable. 


PRICES 


The average unit price of bulk elemental 
bromine, as reported by producers in 1974, 
was 27.24 cents per pound, an increase of 
70% over the average 1973 price. This was 


a sharp reversal in the historic trend toward 
lower bromine prices. 

The price of bromine in drums was in- 
creased to 62 cents per pound in November 
1974.° 


Prices quoted in the Chemical Marketing 
Reporter as of December 30, 1974, for 
bromine and some of its compounds are 


shown in the following tabulation: 
* Chemical Marketing Reporter. Great Lakes Re- 
calls Cans of Bug Killers Because Some Leak. V. 
207, No. 10, Mar 10, 1975, p. 4. 
5 Chemical ge. Flame Retardant Sales To 
Double by 1978. V. 110, No. 2904, Mar. 14, 1975, 


'« Chemical Marketing Reporter. Bromine Makers 
Raise Tags. V. 206, No. 20, Nov. 11. 1974, p. 27. 


Value per pound 


(cents 

Bromine; purified 

Carlots, truckloads, delivere kk 75 

Drums, carlots, truckloads, delivered east of Rocky Mountains 5 55-62 

Zone I:! Bulk tank car, tank trucks (45,000-pound minimum), delivered 25-80 
Ammonium bromide, national formulary (N. F.), granular, drums, carlots, 

truckload, freight equalized _____..__.__-_____- ccc Lc LLL LL Las ss ces 2n 48.0—48.5 

Bromochloromethane, drums, carlots, freight equalized ___-----------------—- 54.5 

Tanks, same bewege 53 
Ethyl bromide, technical, 98%, drums, carlots, freight allowed, East 68 
Ethylene dibromide, drums, carlots, freight equalized |... 25 
Methyl bromide, distilled, tanks, 140,000-pound minimum, freight allowed ` 84 
Potassium bromate, granular, powdered, 200-pound drums, carlots, 

freight allboweeiimddgcũkxuõkd̃ᷣ-dʒ· LLL LLL „ł⸗„„„„„ł%„„%„ 64-77 
Potassium bromide, N.F., granular, drums, carlottss 48.5 
Sodium bromide, N.F., granular, 400-pound drums, freight equalized .. ..... 40 


1 Delivered prices for drums and bulk shipped west of Rockies, 


1 cent per pound higher. Bulk 


truck prices 1 cent per pound higher for 30,000-pound minimum and 2 cents per pound higher for 
15,000-pound minimum. Price f.o.b. Midland and Ludington, Mich., freight equalized, 1 cent per 


pound lower. 
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FOREIGN TRADE 


There was an apparent improvement in 
response to the 1974 Bureau of Mines sur- 
vey on the exportation of bromine and its 
compounds. The fraction of production re- 
ported as exported rose from 9.996 in 1973 
to 1656 in 1974. Of the 69,346,000 pounds 


reported to be exported in 1974, 918,000 
pounds was elemental bromine and 68,427,- 
000 pounds was bromine contained in com- 
pounds. 

Imports of bromine and its compounds 
remained nominal. 


WORLD REVIEW 


Bromine production outside the United 
States was about 212,000,000 pounds in 
1974 compared with 432,094,000 pounds 
produced in the United States. 

Bromine production from the United 
Kingdom was obtained through the Insti- 
tute of Geological Sciences, London. The 
bromine compounds plant of Associated 
Octel, Ltd., in the Hale district of Man- 
chester was closed in 1974.7 

Israel is rapidly becoming a major pro- 
ducer of bromine. Bromine production there 
tripled in 7 years to an estimated 39.7 mil- 
lion pounds in 1974. Future plans call for 
a 50% increase in 1975, an additional 26% 


in 1976, and production up to 110 million 
pounds by 1979. A company to produce 
bromine compounds at Be'er Sheva was 
founded in 1960. Its output was restricted 
for ecological reasons, but a new plant for 
compounds is to be built at Ramat Hovav, 
8 miles south of Be'er Sheva. This company 
planned to produce 26.5 million pounds per 
year of compounds by 1976. The raw ma- 
terial for this new bromine production was 
the water of the Dead Sea, which contains 
10,000 to 12,000 parts per million of bro- 
mine. The magnesium bromide content of 
the Dead Sea was estimated at 1,000 mil- 
lion tons. 


Table 4.—Bromine: World production, by country 
( Thousand pounds) 


Country ! 1972 1973 1974 

France 2.522 PEE a 29,895 * 31,000 e $1,000 
Germany, West ... ...........-.------- 6,000 r 6,400 7.500 
I ³ðé K ĩͤ K * 550 e 560 * 600 
„ . eae r 81,085 r 28,748 39.700 
IÜ·rCrũ!:ñ/.. ² ⅛ AAA ² 8 r 9,965 * 11,500 * 11,000 
Japan EE 23,093 * 24,300 * 25,100 
SPSIN BEE * 880 e 880 * 1,000 
United Kingdom ...............-.--.-.-- T 67,020 * 67.461 e 68,300 
(ERR ` DEE * 28,000 * 28,000 * 28,000 

r * 196,488 * 198,839 * 212,200 
United State 386,864 F 418,250 482,094 

Grand tota] ................------ * 588,352 * 617,089 * 644,294 

* Estimate. f Revised. 


1 In addition to the countries listed, other nations may also produce bromine, but a reliable basis 


for estimation does not exist. 


TECHNOLOGY 


A 1974 energy survey by the Bureau of 


Mines revealed that approximately 5.08 
kilowatt-hours or 17,300 Btu were required 
to produce a pound of bromine. This figure 
included only the direct fuel and power 
utilized by the wells and plants, and not 
the energy in the chlorine utilized nor the 
transportation necessary to move the bro- 
mine to its point of consumption. 


Testing by the Chrysler Corp. indicated 
that ethylene dibromide, rather than tetra- 


ethyl lead, caused poisoning of the noble 
metal catalysts on automoble exhaust sys- 
tems, but personnel of General Motors 
laboratories disagreed." 


* European Chemical News. Israel's Inorganic Ex- 
pansion. V. 27, No. 683, Apr. 18, 1975. p. 32. 

‘European Chemical News. Israel Embarks on 
Inorganics Development Plan. V. 27, No. 683, Apr. 
18, 1975, pp. 30, 32, 35-36. 

Chemical Age. Dead Sea Bromine Looks a Lively 
oes V. 110, No. 2898, Jan. 31, 1975, pp. 16 


? Chemical Fogineering. Chemtator. V. 81, No. 
11, May 27, 1974, pp. 51-52. 


Cadmium 


By Ronald J. DeFilippo ' 


The trend in recent years of declining 
domestic production of cadmium metal con- 
tinued, with output attaining its lowest level 
since 1946. Imported cadmium metal, not 
including cadmium contained in imported 
flue dust and zinc concentrates, provided 
26% of the total U.S. supply, compared 
with 25% in 1973. General Services Ad- 
ministration (GSA) sales contributed 13% 
of the total U.S. cadmium metal supply. 
Imports of cadmium metal supplied 33% 
of the 1974 apparent consumption, 2% 
more than 1973. 

Eight plants and seven companies ac- 
counted for the total domestic primary pro- 
duction. Canada was the major source of 
imported metal and ore concentrates. Pro- 
ducer prices increased from $3.75 to $4.25 
per pound during the year. 

Legislation and Government Programs.— 
Sales from the national stockpile (adminis- 


tered by GSA) were 1,006 tons in 1974. At 
yearend, the total stockpile inventory was 
3,248 tons including 26 tons already com- 
mitted. The objective for retention re- 
mained at 2,223 tons, and the quantity 
available for public disposal was 223 tons. 
Under the authority of Public Law 91-314 
of July 10, 1970, a bill, S.3961, was intro- 
duced in the Congress on September 4, 
1974, authorizing disposal of an additional 
777 tons of cadmium from the strategic 
stockpile, but no further action was taken 
by yearend. 

Exploration assistance for cadmium was 
offered by the Office of Minerals Explora- 
tion with 50% of allowable costs furnished 
by Government participation. However, no 
contracts were sought or active in 1974. 
Depletion allowances were 22% for do- 
mestic mines and 1446 for mines in foreign 
countries. 


Table 1.—Salient cadmium statistics 


(Short tons) 
1970 1971 1972 1978 1974 

United States: 
Production! 22 4.732 8. 965 4,145 T 8,751 8,333 
Shipments by producers? |... . 3,424 3,887 5,240 4,304 8,250 
Valrnte thousands $24,163 $9,823 $18,965 $23,891 $21,405 
Exports `. 18 33 509 15 81 
Imports for consumption, metal .. 1,246 1.749 1,211 T 1,948 1,985 
Apparent consumption ..........- 4,531 5.436 6.313 r 6,267 6.050 
Price: Average per pound ..... $3.57 $1.92 $2.56 $3.64 $4.09 
World: Production ..................- 18,227 17,007 r 18,371 T 18,884 18,780 


r Revised. 


1 Primary and secondary cadmium metal. Includes equivalent metal content of cadmium sponge 


used directly in production of compounds. 
2 Includes metal consumed at producer plants. 


8 Average quoted price for cadmium sticks and balis in lots of 1 to 5 tons. 


DOMESTIC PRODUCTION 


The pace of domestic cadmium metal 
production slackened during the year, drop- 


ping from 958 tons during the first quarter 
to 685 tons during the fourth quarter. 
Cadmium metal production for the entire 


year, 3,333 tons, was down 11% from that 
of 1973. Metal production exceeded ship- 
ments by about 3% for 1974 and metal 
producer stocks increased accordingly from 


1 Physical scientist, Division of Nonferrous Metals. 
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336 tons at the end of the first quarter to 
698 tons at the end of the fourth quarter. 
The value of shipments decreased by about 
10% from those of 1973, while the tonnage 
of shipments decreased by 24%. The 
smaller reduction in value was due to price 
increases throughout 1974. 

Cadmium sulfide production (including 
cadmium sulfoselenide and cadmium litho- 
pone) decreased 23% from that of 1973 
and was the lowest level since 1970. The 
last quarter of 1974 saw the phaseout of 
cadmium production at the Amax, Inc., 
plant at Blackwell, Okla. The Blackwell 
plant had ceased zinc production at the 
end of 1973, but had continued to produce 
cadmium from residue stocks throughout 
1974. By 1975, Amax was to have trans- 
ferred all its cadmium production to its 
Sauget, Ill., facility. 

Smelter recovery of cadmium in the 
United States averaged about 12.5 pounds 
per ton of slab zinc produced compared 
with about 6 pounds per ton for the rest of 
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the world. Preliminary assays of zinc ores 
encountered in the development of The 
New Jersey Zinc Co.’s new Elmwood zinc 
mine in central Tennessee indicated about 
0.4% cadmium, a relatively high value. 

Cadmium oxide was produced by two 
of the eight primary metal producing 
plants. One plant reported secondary pro- 
duction, which was remelted metal or re- 
fined cadmium sponge. 


Table 2.—Cadmium sulfide ' produced 


in the United States 
(Short tons) 


Sulfide * 
Year (cadmium content) 
J))! eee 1,068 
TOTI ice Boater 1,118 
1972 51. ae E 8 1,357 
1///;ö§;O—k 88 1.412 
19314. 1. x 1,085 


! Cadmium oxide withheld to avoid disclosing 
individual company confidential data. 

2 Includes cadmium lithopone and cadmium 
sulfoselenide. 


CONSUMPTION AND USES 


The apparent consumption of cadmium, 
6,050 tons, fell by 3% from that of 1973. 
Government sales contributed 1756 of the 
total U.S. cadmium metal apparent con- 
sumption. 


Metal used for electroplating hardware 
in land vehicles, marine uses, aircraft, and 
stationary mechanical and electrical equip- 
ment accounted for slightly less than half 
of the total U.S. cadmium consumption. 
Cadmium compounds used as pigments 
(red, orange, yellow) in paints and plas- 
tics and stabilizer compounds used in poly- 
vinyl chloride accounted for about one- 
third of the total U.S. consumption. The 
remainder of U.S. consumption was ac- 
counted for by cadmium metal and com- 


pounds used in alloys, nickel-cadmium bat- 
teries, and specialized electronic devices. 


Table 3.—Apparent consumption 


of cadmium 
(Short tons) 


1973 1974 

Stocks—beginning ..........- 1,662 1,326 
Production ...........-.--.-- r 3.751 8,333 
Imports, metal ...........--- T 1,948 1,985 
Government sales 885 1,006 
Total (supply) ......- r 7,746 7,650 
Exports e Ee 153 31 
Stocks—end ................- 1,326 1,569 


Total ap parent 
consumption ! 


r Revised. 
1 Total supply minus 
stocks. 


exports and yearend 
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Table 4.—Industry stocks, December 31 
(Short tons) 


Metal producers ------------------------ 
Compound manufacturers |... . 
Distributor 


Total 


——ñ—m—Ʒ—ÿ ——— — —— — ů ũa—.' n ooo 


1973 1974 
Cadmium Cadmium in Cadmium Cadmium in 
metal com pounds metal com pounds 
456 W 698 L 
205 542 165 529 
104 19 136 41 
765 561 999 570 


W Withheld to avoid disc los ing individual company confidential data; included with Compound 


manufacturers.” 


PRICES 


The producer price for cadmium at the 
beginning of the year was $3.75 per pound 
for 1-ton lots. On May 1, one primary pro- 


ducer, National Zinc Co., raised its price 
to $4.30 per pound. A week later, the other 
cadmium producers raised their prices to 
$4.25. Dual pricing remained in effect until 
December 27, when National Zinc dropped 
its price to $4.25; cadmium was uniformly 
quoted at this price by all producers by 
yearend. Dealer quotes were slightly below 
producer prices, but by the end of March, 
some users were reportedly paying as much 
as $3.90 to $4.25 per pound. With the May 
producer price increase, dealer prices were 
once again in the producer price range but 
dropped to as low as $4 per pound in 


September and continued on a downward 
trend throughout the fourth quarter with 
prices varying between $2.15 and $4. Euro- 
pean prices began the year at about $3.65, 
rose to about $4.60 by late June, then fell 
to $2.85 to $2.15 by December after wide 
price fluctuations during the last half of 
the year. 


Table 5.—Cadmium prices, 1974 
(Dollars per pound) 


Producers' price, 


Date ]-ton to 

5-ton lots 

Jan. 1 to May 1 ...........- 3.75 
May 1 to May 7 77 3.75-4.30 
May 7 to Dec. 27 4.254. 30 
Dec. 27 to Dec. $1 ..........- 4.25 


FOREIGN TRADE 


Exports of cadmium metal and scrap 


decreased from 153 tons in 1973 to 31 tons 
in 1974, the lowest level since 1940, the 
first year export data were published in 
the Minerals Yearbook. Principal destina- 
tions were as follows: Canada, 28%; 
Switzerland, 21%; Italy, 18% ; Philippines, 
6% ; and other countries, 27%. 

Canada was again the main source of 
primary cadmium metal imports, account- 
ing for 33% of the total imports followed 
by Australia 19%, Belgium-Luxembourg 
13%, Mexico 12%, Peru 7%, and other 
countries 16%. 


Zinc concentrate imports for consump- 
tion from which cadmium was extracted 
were up 13% from the 1973 level. Taking 
into account all imported cadmium con- 


tained in flue dust, concentrates, and cad- 
mium metal, total imported material in- 
creased 10% from 1973 levels. 

No duties were imposed on metal or flue 
dust imported from most favored nations, 
but a statutory duty of 15 cents per pound 
was imposed on cadmium metal from coun- 
tries with centrally controlled economies, 
except Yugoslavia. 


Table 6.—U.S. exports of cadmium metal 
and cadmium in alloys, dross, flue dust, 
residues, and scrap 


Year Quantity Value 

(short tons) (thousands) 
1972 8 509 $2,363 
1973 oo x 8 153 598 
1974. onus 31 238 
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Table 7.—U.S. imports for consumption of cadmium metal and 
cadmium flue dust, by country 
1973 1974 
Country Quantity Value Quan Value 
(short tons) (thousands) (short eee (thousands) 
Cadmium metal: 

Argentina ... LLL LL LLL LLL ee 4 $24 Gs = 
Australia .—----------------------- 859 2,395 885 $2,958 
e . TN 8 7 51 
Belg ium- Luxembourg 386 2.143 249 1.818 
Sanaa. EE cH 805 5,553 647 4,775 
CNG oes Soe Se A 8 8 19 Ks p 
r 23 130 6 42 
Germany, Wett 61 851 89 275 
Ghana ee 6 25 L9 ee 
Hong Kong ` a um (2) 2 

3 tic ee E eh note Un K T 11 65 NS 
%% .1 ee renis r 22 r 275 15 104 
Korea, Republic ß 24 162 60 450 
Mesiee‚‚‚‚ -—??˙ꝗd 88 439 239 1,888 
Netherlands ` 44 288 14 106 
New Zealand `. ER ae q 68 
Pn! eck caus See 18 32 
Peru: oh ee eee 103 698 142 1,057 
Poland eer e eee eenegen t EX 41 274 
South Africa, Republic of .___.___--- 24 159 11 88 
inn 17 104 16 100 
US BER EE Ré E 11 68 
United Kingdom ..... ...........-.- 6 35 14 116 
Yugoslavia ` 17 98 58 417 
Tôtäl EE r 1,948 T 12,968 1,985 14,674 

Flue dust (cadmium content) : 
XICO eege C r 174 r 611 166 608 
Grand total `. r 2,122 T 18,574 2,151 15,271 
r Revised. 


1 General imports and imports for consumption were the same in 1978 and 1974. 


3 Less than % unit. 


WORLD REVIEW 


World smelter production of cadmium 
was 1% below that of 1973. Japan and the 
United States were the largest metal pro- 
ducers, with 18% each of the total, fol- 
lowed by the U.S.S.R. 16%, West Ger- 
many 9%, Canada 8%, Belgium 6%, and 
other countries 25%. Apparent consump- 
tion in the United States was 32% of the 
world production. 

International cadmium production under- 
went several developments. Met-Mex Peño- 
les, S.A., started up its zinc smelter in 
Torreón, Mexico, and Akita Zinc Co. Ltd. 


started up a new zinc smelter at lijima, 


Japan. 
plants. 


Both smelters will have cadmium 
Cinko Kursum Metal Sanyii A.S. 
of Zamanti, Turkey, announced the devel- 
opment of a zinc and lead refining complex 


that will have a capacity of about 155 tons 
per year of cadmium, thereby adding Tur- 
key to the list of cadmium producers. A 
smelter complex underway in India, op- 
erated by Hindustan Zinc Ltd., will in- 
crease that country’s cadmium smelter 
capacity by 110 tons per year. 
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Table 8.—Cadmium: World smelter production, by country 
(Short tons) 
Country ! 1972 1973 1974 P 
North America: 
Canada enn, Eet r 1,126 ,548 * 1,440 
United States 4,145 8,761 8,833 
Latin America: 
Mexico (refined) ..........--. 2 ------ cL ee 205 201 e 200 
Perd 1:524 0 Loos k 8 231 252 * 265 
Europe: 
Austria eem € 2 32 e 35 
E abl ee cac cue 8 r 1,243 1,264 * 1,150 
Bulgaria * o cuta ee eno usquc one cec ec 22 220 220 
Finland. nm ost oe tee a E erue 193 197 e 200 
7 xx V 631 668 * 650 
Germany, East ts 17 17 17 
Germany, West ---------------------------—---- 1,007 1,346 * 1,640 
)))!!! ³ð THO e 45 438 * 485 
Norway ENEE 134 34 * 40 
Netherlanßd 96 97 * 100 
Poland eege ee ee 890 890 890 
Romania V. ² TT 90 90 90 
PIC E ⅛ð ⁰yꝑds lee 122 150 * 160 
US SR t ͥͥ andes aci 8 2,100 2,150 2,920 
United Kingdom ............--..--......2..---- 265 346 30 
Yugoslavia € 222000 oo ee ee ee ek 150 165 260 
Africa: 
South-West Africa? _.____-___________________- r 178 114 126 
ö EE 326 306 * 330 
ii ³ð A 17 18 * 20 
Asia: 
China, People’s Republic of © _______________--_- 110 110 120 
/ EE r 39 36 e35 
apan Eeer ð y m 8 3,339 3.482 8,336 
Korea, North® ...... 2 eee 12 120 120 
Oceania: AustraliaakanKnk˖nknnn.n ee r 794 747 * 800 
StB... r 18,371 18.884 18.780 
* Estimate. P Preliminary. r Revised. 


1Table gives unwrought metal production from ores, concentrates, flue dusts, and other materials 
of both domestic and imported origin. Sources generally do not indicate if secondary metal (recov- 
ery from scrap) is included or not; where known, this has been indicated by footnote. Data de- 
rived in part from World Metal Statistics (published by World Bureau of Meta] Statistics, London) 
and from Metal Statistics (published by Metallgesellschaft Aktiengesellschaft, Frankfurt am Main). 
Cadmium is produced in ores, concentrates, and/or flue dusts in a number of other countries, but 
these materials are exported for treatment elsewhere to recover cadmium metal, therefore such 


output is not recorded in this table to avoid double counting. 


3 Includes secondary. 
3 Output of Tsumeb Corp. for calender years. 


TECHNOLOGY 


During 1974, there was continued in- 
terest in cadmium dispersal in the environ- 
ment. A study of the spatial and temporal 
distribution of cadmium in the waters and 
bottom sediments of Corpus Christi Bay 
estuary was conducted. It was discovered 
that water entering the harbor was con- 
taminated by metal-rich bottom sediments. 
The cadmium in the water would then be 
adsorbed by suspended particulate matter 
and thereby be distributed by the normal 
circulation of the bay. Similar research was 
being carried out in the United Kingdom.” 


An excellent summary was prepared on 
the production, use, and distribution of 
cadmium in Canada, with some environ- 
mental considerations." 

The industrial sources of cadmium con- 
tamination and its effect on the environ- 


ment was the subject of a brief summary. 
A summary of the state of the art in waste- 
water treatment for cadmium and other 
heavy metals was given.* 


? Gardiner, J. The Chemistry of Cadmium in Na- 
tural Water-Il. The Absorption of Cadmium on 
River Muds and Naturally Occürring Solids. U.K. 
Dept. Environment. Water Res., v. 8, No. 3. 
March 1974. p». 157-159. 

Holmes, C. W., E. A. Slade, and C. J. McLer- 
ran. Migration and Redistribution of Zinc and Cad- 
mium in Marine Estuarine System. Environmental 
255 & Technol., v. 8, No. 3, March 1974, pp. 255 

3 Lymburner. D. M. The Production, Use, and 
Distribution of Cadmium in Canada. Environmental 
Contaminants Inventory Study No. 2. Canada Cen- 
tre for Inland Waters, Inland Waters Dircctorate, 
Burlington, Ontario, 1974, 71 PP. 

4Cadman, T. W., and R. W. Dillinger. Tech- 
niques for Removing Metal From Process Waste- 
water. Chem. Eng., v. 81, No. 8, Apr. 15, 1974, 
pp. 79-85. . 

Cox. D. B. Cadmium—A Trace Element in Min- 
ing and Manufacturing. Environmental Health, 
v. 36, No. 4, February 1974, pp. 361-365. 


CADMIUM 


The Environmental Protection Agency 
(EPA) reported that approximately 500 
tons of cadmium are lost annually in sludge 
from the domestic electroplating industry.* 

In the health field, research was con- 
ducted into the interaction of cadmium and 
other toxic materials with nutritionally im- 
portant substances such as zinc.“ 

A comprehensive study of the world eco- 
nomics of cadmium was made in which 
trade, consumption, end use, smelter, and 
mine production of various countries were 
discussed.” 

Two methods of winning cadmium val- 
ues from precipitates and solutions result- 
ing from the leaching of roasted zinc con- 
centrates were awarded patents, and an- 
other patent was awarded for a method of 
cadmium recovery in the Imperial smelt- 
ing process.” 

Hydrogen embrittlement during cadmium 
electroplating continued to be a subject 
for study where plated parts requiring a 
high reliability are involved. A cadmium- 
titanium alloy that can be electrodeposited 
and that is not subject to hydrogen embrit- 
tlement was developed and studied." 


Bell Laboratories, Inc., continued its re- 
search to develop efficient yet low cost 
cadmium  sulfide-containing photovoltaic 
cells. Cadmium sulfide was studied for use 
in masers, and in green-light-emitting di- 
odes. In other electronic applications, cad- 
mium telluride was found to be an excel- 
lent detector material for gamma ray and 
electron spectroscopy. A cadmium corn- 
pound was investigated as an ingredient 
in photochromic glasses.“ 


The origins of a cadmium-containing 
stratiform lead-zinc sulfide deposit in Mich- 
igan were studied.“ 

Developments in cadmium technology are 
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frequently abstracted in Zinc Abstracts, 
a bimonthly publication available from The 
Zinc Institute, Inc., 292 Madison Avenue, 
New York, N.Y. 10017. 


^ U.S. Environmental Protection Agency, Office of 
Solid Waste Management Programs. Report to Con- 
gress: de of Hazardous Wastes. Publication 
SW--115, 1974, : 
" Shakinan, R. A. Nutritional Influences on. the 
Toxin of Environmental Pollutants. Arch. Environ- 
mental Health, v. 28, No. 2, February 1974, pp. 

105-113. 
è` Roskill Reports on Metals and Minerals. The 


Economics. of Cadmium. Roskill Information Serv- 
ices Ltd., London, SWIP 3RZ, 2d cd., 1974, 209 
p. 

` Brenatt, F. G. S.. and M. W. Gamman (äs, 
signed to 168 Smelting Ltd.). Condensation of 


Zinc or Cadmium Vapor From the Blast Furnace 
1 Zinc Ore. Brit. Pat. 1,359,677, July 10, 


ugleberg, S (assigned to OutoKumpu c 


ou umpu, Finland) Process for GER 
mium. U.S. ro 3,850,619, Nov. 197 

Martini, P., G Scacciati, and A. Vaschetti (as- 
igned to Montedison S.p.A. Milan, Italy). Appa- 


ratus for Continuous Cementation of Metals from 
Solutions b Ala of Metal Granules, Mine Water, 
Etc. U.S. 3,806,103, Apr. 23, 1974. 
® Altura, D. ostplating Embrittlement. Metal 
pinch v. 72, No. 9, September 1974, pp. 45-66. 
Kim, 5b. H H., and D. G. Clark. Diffussivity of 
Hydrogen in EE Cadmium-Titanium 
Gd Corrosion, v. 30, No. 7, July 1974. pp. 242- 

Parthasaradany, N. V. Hydrogen Embrittlement 
During Electrodeposition of Metals m Related 
Processes, a Review. Plating, v. 61, No. 1, January 
1974, »p. 57-61. 

ailing, G. S. Photochromism in Cadmium 
0 0 Glasses. Phys. Chem. Glasses, v. 14, No. 
6. December 1973, pp. 118-121. 

Triboulet, R., Marfain Undeprd High Re- 
sistivity Cadmium Telluride dor Nuc SS Radiation 
Dctectors. Appl. Phys., v. 45, No. 6, June 1947, 
pp. 2759-2 65. 

Vrba, J. and R. R. Haering. p IARE Modulation 
of CdS Phonon Masers. d Appl. Phys., v. 44, De- 
cember 1973 Pp. 5213-5218 

Wagner, S. Preparation and Properties of Green- 
Light-Emitting CdS-CuGaS, Heterodiodes. J. Appl. 


Phys.. v. 45, UN 1974. pp. 246-251. 
Wagner. S. I. Sha . P. Migliorato, and H. M. 
Kasper. GuliSe, leds [cterojunction Photovoltaic 


Detectors. Appl. ? Phys. Letter, v. 25, Oct. 15, 1974, 
pp. 434-435. 

11 Brown, A.C. Ep! gencue Origin of the Strati- 
form Cd-Pb-Zn Sulfides in the wer Nonc-Such 
Shale, White Pine, Mich. Econ. Geol., v. 69, 
March 1974, pp. 271-274. 
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Calcium and Calcium Compounds 


By Avery H. Reed 


Calcium metal was manufactured by 
one company in Connecticut. Calcium 
chloride was produced by two companies 
in California and three companies in Mich- 


igan. Synthetic calcium chloride was manu- 
factured by three companies in New York 
and Washington. 


DOMESTIC PRODUCTION 


Pfizer Inc., produced calcium metal at 
Canaan, Conn., by the Pidgeon process, in 
which quicklime and aluminum powder 
are heated in vacuum retorts; at a tempera- 
ture of 1,170? C, calcium vaporizes and 
is collected at one end of the retort. 

National Chloride Co. of America and 
Leslie Salt Co. produced calcium chloride 
from wells in San Bernardino County, 
Calif. Output declined 5%. 

The Dow Chemical Co., Michigan 
Chemical Corp., and Wilkinson Chemical 
Corp. recovered calcium chloride from 
brine in Gratiot, Lapeer, Mason, and Mid- 
land Counties, Mich. Output increased 
44%. 

Total production of natural calcium 
chloride was a record high of 867,000 


tons, 42% more than that of 1973 and 
32% above the 1969 record high. 


Allied Chemical Corp. recovered syn- 
thetic calcium chloride as a byproduct of 
soda ash at Syracuse, N.Y. Reichold 
Chemicals, Inc., recovered synthetic cal- 
cium chloride as a byproduct of penta- 
chlorophenol manufacture at Tacoma, 
Wash., and Hooker Chemical Corp. manu- 
factured calcium chloride at Tacoma using 
limestone and hydrochloric acid. Total out- 
put of synthetic calcium chloride decreased 
6% to 234,000 tons, 44% below the 1968 
record high. 


The total value of all calcium chloride 
sold in 1974 was a record high of $36.1 
million. 


CONSUMPTION AND USES 


Calcium metal was used as a reducing 
agent to separate metals such as colum- 
bium, tantalum, thorium, titanium, uran- 
ium, vanadium, and zirconium from their 
oxides; to form alloys with aluminum, lead, 
lithium, magnesium, and silicon; as a scav- 
enger in the steel industry; and in the 
manufacture of calcium hydride. A po- 
tentially important use for calcium metal 
is in a new storage battery that requires 
no water to be added. 


The principal use for calcium chloride 
was to melt snow and ice from roads, 
streets, bridges, and pavements. Calcium 
chloride is more effective at lower tempera- 
tures than rock salt, and is mainly used 
in the Northern and Eastern States. It was 
also used to keep down dust on roads and 
driveways, and as an accelerator for con- 
crete. 


1 Supervisory physical scientist, Division of Non- 
metallic Minerals. 
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PRICES AND SPECIFICATIONS 


Prices for calcium metal ranged from 
$1 to $5 per pound. Calcium chloride is 
usually sold either as solid flake or pellet 
averaging about 75% CaCls, or as a con- 
centrated liquid averaging about 40% 


CaCl: On a 75% basis, the average value 
in 1974 for natural calcium chloride was 
$33.66 per ton; and the average value for 
synthetic calcium chloride was $29.40 per 
ton. 


FOREIGN TRADE 


Exports of calcium chloride, mainly to 
Canada and Mexico, were 30,900 tons 
valued at $1,699,000, compared with 
96,900 tons valued at $2,225,000 in 1973. 
Exports of dicalcium phosphate, mainly to 
Mexico, Malaysia, People's Republic of 
China, and Thailand, totaled 29,200 tons 
valued at $6,864,000. Exports of precipi- 
tated calcium carbonate, mainly to Canada, 
Singapore, and South Vietnam, were 
11,100 tons valued at $1,541,000. 

Total imports of calcium and calcium 
compounds were 239,000 tons valued at 
$16,899,000. Imports of calcium metal 
from Canada, France, and the U.S.S.R. 
totaled 55 tons valued at $121,000. Im- 
ports of calcium chloride, mainly from 
Canada, were 3,600 tons valued at $156,- 
000, 5196 below those of 1973. Imports of 
other calcium compounds, mainly from 
Norway, Turkey, Italy, Canada, and the 
Netherlands, were 235,000 tons valued at 
$16,623,000. 


Imports of other calcium compounds 
included 155,244 tons of calcium nitrate 
Italy, the Netherlands, 
Sweden, Denmark, Canada, and New Zea- 
land; 34,181 tons of whiting from France, 
Switzerland, the United Kingdom, Bel- 
gium-Luxembourg, and Italy; 21,214 tons 
of calcium borate from Turkey; 6,515 tons 


from Norway, 


of dicalcium phosphate from Israel, Can- 


ada, the Netherlands, and West Germany; 
3,563 tons of calcium carbide from Canada 
and Belgium-Luxembourg; 3,345 tons of 
precipitated calcium carbonate from the 
United. Kingdom, Japan, Brazil, France, 
the Netherlands, West Germany, and Can- 
ada; 3,127 tons of calcium cyanamide from 
West Germany, Canada, and Japan; 1,935 
tons of calcium cyanide from Canada; and 
5,972 tons of other compounds, mainly 
from the United Kingdom, the Nether- 
lands, and West Germany. 


Table 1.—U.S. imports for consumption of calcium and calcium chloride 


Calcium Calcium chloride 
Year 
Pounds Value Short tons Value 
hh; Wh 164.769 $141,125 8,280 $359,096 
"kä EE 48,391 29,751 13,019 548,656 
1972 eee AAT... ee a 248,080 181,487 6,128 225,468 
Kr et. a ee x ea ig 110,407 11,864 7.357 317.007 
1076 ³ĩð Ä ⁵ĩðͤ ĩ scie MI 109,252 120,888 8,599 155,727 


Table 2.—U.S. imports for consumption of 
calcium chloride, by country 


Country Quantity 


(short tons) Value 

Belgium-Luxembourg ... 22 $1,642 
Canada 8,327 182,370 
Fran ee 22 1.529 
Germany, West 187 16,194 
Mex iſ o 6 46 
United Kingdom 85 8,531 
Total 3.599 155,727 


CALCIUM AND CALCIUM COMPOUNDS 
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WORLD REVIEW 


Canada.—Chromasco Corporation Lim- 
ited produced calcium metal at its Haley 
smelter near Renfrew, Ontario. Canada 
continued to lead all other countries in 
the production of calcium metal. About 
48 tons valued at $98,000 was exported 
to the United States. Canada was the lead- 
ing source of U.S. imports of calcium 
chloride. 


France.— Planet Wattohm S.A., a sub- 
sidiary of Compagnie de Mokta, produced 
calcium metal by the Pidgeon process. 
About 6 tons valued at $22,000 was ex- 
ported to the United States. 

U.S.S.R.—Some calcium metal was pro- 
duced in the U.S.S.R. Nearly 1 ton of 
Soviet calcium metal valued at $1,100 was 
exported to the United States. 


ae Google 


Carbon Black 


By John L. Albright 


Demand for carbon black was strong 
during the first half of 1974 but fell dur- 
ing the second half of the year, owing 
mainly to reduced demand for automobile 
tires. Carbon black was utilized by numer- 
ous industries, but most of the production 
was used in transportation vehicle tires 
and related automobile industry rubber 
products. Producers encountered increased 
costs for natural gas and liquid hydrocar- 
bon feedstocks and reported that carbon 
black prices failed to keep pace with 
spiraling costs. Texas produced more car- 
bon black than any other State, and Louis- 
iana maintained its position as the coun- 
trys second largest producer. Furnace 
black production declined 2.796 from the 
1973 output. Production of channel blacks 
continued its downward trend, and by 
yearend 1974 channel black production 
in the United States was restricted to one 
Cities Service Co. plant in Texas. 

Shipments, including exports, of carbon 
black totaled 3,324 million pounds. Do- 
mestic shipments fell to 3,123 million 
pounds, after 3 consecutive years of in- 
creases. Total exports of channel and fur- 
nace blacks increased 9 million pounds, 
reaching nearly 202 million pounds by 
yearend. Imported carbon black totaled 
29.6 million pounds and was supplied main- 
ly by Canada, Indonesia, and West Ger- 
many. Small quantities of bone black were 
imported from Canada and West Europe, 
and some lampblack was imported from 
West Germany. 

According to Chemical Marketing Re- 
porter, channel black prices were stable 
during the year, but prices of most grades 
of furnace black increased 35% to 68%, 
reflecting mainly large increases in feed- 


stock costs. Prices of thermal blacks re- 
corded the largest increases. 

Numerous grades of carbon black were 
shipped to ink, paint, rubber, and several 
other small industries, and the rubber in- 
dustry continued to consume the largest 
quantities of carbon black. Most of the 
carbon black was used in the manufacture 
of highway vehicle tires and other auto- 
mobile industry products. The 1974 slow- 
down in carbon black production and ship- 
ments mirrored the performance of the 
tire industry. According to the Rubber 
Manufacturers Association, Inc., 175.7 mil- 
lion motorcycle and passenger tires were 
produced in 1974 (a decrease of 7.1% 
from the previous year), and shipments of 
these tires fell 26.8 million units to 175.2 
million units during 1974, Production of 
bus and truck tires increased 4.3% to 35.7 
million units in 1974, although shipments 
of these tires fell 2.6 million units to 34.2 
million units during 1974. 

Carbon-black-producing plants operated 
at 78.98% of capacity during 1974, a sig- 
nificant decrease from the 82.8596 of ca- 
pacity in 1973. Plant capacity increased 
1.6% from that of 1973. More than three- 
fourths of the capacity was in Louisiana 
and Texas. 

During August, Continental Carbon Co. 
assumed the marketing of its carbon blacks 
and established its domestic sales head- 
quarters in Akron, Ohio. Continental's car- 
bon blacks had previously been marketed 
by Witco Chemical Corporation. Phillips 
Petroleum Co. established its worldwide 
carbon black marketing office in Akron 
during the year. 


! Mineral specialist, Division of Petroleum and 
Natural 
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Table 1.—Salient statistics of carbon black produced from liquid hydrocarbons and 


natural gas in the United States 
(Thousand pounds) 


E 1970 1971 1972 1978 11974 ` 
Production : 
Channel process 113,548 46,354 22,318 14,222 W 
Furnace process .............- 2,817,605 2,970,781 8,178,731 8,485,719 8,890,825 
( ³ꝛ1wi 2,931,153 3,017,135 3,201,109 3,499,941 W 
Shipments (including losses): 
Domestic 2,650,450 2,853,948 3,148,114 3,314,646 3,122,660 
Exports `. 192,636 163,246 111,238 192,665 201,737 
c 2.843.088 3.017.194 3.259.352 3.507.311 3.324.397 
Producer stocks Dec. 31 _________-_- 296,087 296,028 231,185 230,415 293,908 
alue: 
Production .. thousand dollars . $222,211 $232,049 $248,361 $284,153 $872,281 
Average per pound .... cents .. 7.58 7.69 7.76 8.12 10.98 


W Withheld to avoid disclosing individual company confidential data. 
1 Excludes channel black. 
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Figure 1. Production, stocks, and shipments of carbon black. 
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PRODUCTION AND CAPACITY 


Production by State.—Carbon black pro- 
duction totaled 3,390 million pounds of 
furnace black during 1974, plus an un- 
disclosed amount of channel black; the 
industry produced a record 3,500 million 
pounds of channel and furnace blacks 
in 1973. Plants in Louisiana and Texas 
produced an aggregate of 2,628 million 
pounds of furnace black in 1974, or 77.5% 
of the national total, and the remaining 
output came from plants in Arkansas, Cal- 
ifornia, Kansas, Ohio, Oklahoma, and West 
Virginia. 

Production by Grade and Type.—All of 
the reported carbon black output was ob- 
tained by furnace combustion and thermal 
cracking methods, but small quantities of 
channel blacks were also produced during 
the year. Channel black production has 
fallen sharply during the past decade and 
dropped from 113.5 million pounds in 
1970 to 14.2 million pounds in 1973. The 
combined production of Fast-Extrusion 
Furnace (FEF), General-Purpose Fur- 
nace (GPF), and High-Abrasion Furnace 
(HAF) grades accounted for nearly three- 
fourths of the 1974 furnace black produc- 
tion. 

Number and Capacity of Plants.—Thirty- 
four carbon black plants operated in the 
United States in 1974, but during the 
year Cabot Corp. closed its Texas channel 
black plant and Continental Carbon Co. 
closed its Alabama furnace black plant. 
More than three-fourths of the installed 
plant capacity was in Louisiana and Texas. 
The total daily capacity of carbon black 
plants reached 11.8 million pounds in 1974, 
an increase of 16% from the previous year 
and 17.2% during the period 1969-74. 

Cities Service Co. increased the capacity 
of its Franklin, La, plant and installed 
dual supply lines at the company's plants 
to permit boilers and dryers to be fueled 


by natural gas or oil. Cities Service con- 
tinued to operate its Texas channel black 
plant, but reduced the number of specialty 
grades produced at the facility. J. M. 
Huber Corp. developed plans which will 
raise the firm's annual output capacity by 
30 million pounds. 

During 1974 Phillips Petroleum Co. had 
authorized, or under construction, carbon 
black production expansions at its Borger 
and Orange, Tex., and Toledo, Ohio 
plants. When completed, the new units 
wil provide an additional 57 million 
pounds of annual capacity to the com- 
pany's domestic output. After installing a 
computer at its Borger, Tex., plant to con- 
trol output of several reactors, Phillips 
reported a higher degree of continuous 
quality control and economies in feed- 
stocks used. The computer regulates the 
tangential gas input on the basis of caloric 
content rather than mass or volumetric 
flow and maintains a continuous heat bal- 
ance around each reactor. 

Materials Used and Yields.—In 1974, a 
total of 578.8 million gallons of liquid 
hydrocarbons was used in the manufacture 
of 3,209 million pounds of carbon black, 
after the industry had consumed a record 
623.2 million gallons of liquid hydrocar- 
bons in the previous year. Yields averaged 
5.54 pounds per gallon from the liquid 
hydrocarbons, compared with 5.22 pounds 
per gallon in 1973. Natural gas feedstocks 
continued their downward trend, decreas- 
ing by 9,552 million cubic feet to 40,130 
million cubic feet in 1974. The volume 
of carbon black produced from natural 
gas was 181 million pounds, a decline of 
65.3 million pounds, or 26.5% from the 
1973 production. Yields of carbon black 
from natural gas in 1974 averaged 4.51 
pounds per thousand cubic feet, a decrease 
of 9.1% from that of 1973. 


CONSUMPTION AND USES 


The rubber industry used over 92% of 
the carbon black consumed. Tire manu- 
facturers, the principal consumers, have 
found the commodity's remarkable ability 
to reinforce and strengthen rubber virtu- 
ally indispensable to their industry. Auto- 
mobile passenger tires used 6 or 7 pounds 
of carbon black each, and truck tires used 
approximately 20 pounds of blacks each. 
After 3 consecutive years of growth, do- 


mestic sales of carbon black fell 5.0% to 
3,147 million pounds in 1974, due mainly 
to the recession which held down the pro- 
duction and sales of automobiles and tires. 
During 1974, sales to rubber manufac- 
turers fell by 6.1%, while sales to paint 
and paper manufacturers decreased by 
12.6% and 14.4%, respectively. Sales to 
the ink industry fell 1.4 million pounds 
to 83.0 million pounds during 1974. 
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STOCKS 


Yearend 1974 furnace black stocks were 
2393.9 million pounds, an increase of 65.9 
million pounds or 28.9% above the 1973 
inventory. The 1974 yearend inventory 
was the industry's largest in 3 years. Chan- 
nel black stocks were not reported by the 
industry during the year. 

Significant increases in stocks were re- 


ported in thermal and FEF blacks, which 
were both at low levels in January. Stocks 
of most furnace grades increased slightly 
during the year. Inventories of HAF were 
maintained at the highest level of all 
grades of carbon black, and represented 
36.9% of the total furnace black stocks 
at yearend. 


FOREIGN TRADE 


Exports of carbon black increased 9.1 
million pounds to 201.7 million pounds 
in 1974. Furnace blacks accounted for 
95.7% of the exports, and although chan- 
nel blacks made up only 4.3% of the ex- 
ports, they accounted for $6.1 million 
(18.476) of the $32.9 million total value 
of the exported blacks. Average value of 
the channel blacks exported in 1974 was 
69.2 cents per pound (49.9 cents per 
pound in 1973), and that of furnace 
blacks was 13.9 cents per pound (9.3 cents 
per pound in 1973). Nearly 68% of the 
carbon black exports went to Asia and 
Europe, with Japan and France purchas- 
ing the largest quantities. 

Carbon blacks imported into the United 


States during 1974 totaled 29.6 million 
pounds, an increase of 19.9 million pounds 
from 1973 imports. During 1974, the vol- 
ume of imported blacks from Indonesia 
rose 32.7%, and imports from Canada 
increased 414%. In 1974, imported carbon 
blacks were valued at an average 14.6 
cents per pound, compared with 16.3 cents 
for exported carbon blacks; the correspond- 
ing 1973 values were 11.4 and 12.5 cents 
per pound, respectively. 

In 1974, West Germany shipped 25,000 
pounds of lampblack valued at $4,500 to 
the United States, and 91,354 pounds of 
bone black valued at $13,000 was im- 
ported from Belgium-Luxembourg, Can- 
ada, and West Germany. 


WORLD REVIEW 


The United States, Japan, and West 
Germany were the three largest manufac- 
turers of carbon black, accounting for more 
than one-half of the known world produc- 
tion. Worldwide demand for carbon black 
was strong in 1974, and significant ex- 
pansions to producing plants were author- 
ized or under way in numerous countries. 

In an effort to meet the demand for 
carbon black in Australia, a subsidiary of 
Phillips Petroleum Co. approved plans to 
enlarge the capacity of the Kurnell carbon 
black plant by 6.6 million pounds per year. 

During 1974 motor vehicle production 
increased significantly in Brazil, and sev- 
eral tire manufacturing facilities and a 
carbon black plant were being enlarged 
to meet increasing demand. A subsidiary 
of Firestone Tire and. Rubber Co. ex- 
panded tire manufacturing facilities at 
Rio de Janeiro and Sao Paulo, and a 
Goodyear Tire and Rubber Co. subsidiary 
planned to double the capacity of the 
Americana tire plant near Sao Paulo. 


Companhia Petroquimica Brasileira—with 
major interests held by Cities Service Co. 
—increased the capacity of the Sao Paulo 
carbon black plant to 130 million pounds 
per year. The Cabot Corp., International 
Finance Corp., and Uniao de Industrias 
Petroquimicas, S.A. were planning to con- 
struct a carbon black plant at Capuava, 
also near Sao Paulo. 

Commercial production began at the 
Cancarb Ltd. thermal black plant in 
Medicine Hat, Alberta, Canada, and the 
firm studied plans to increase the output 
of the facility in the near future. Approx- 
imately one-half of the Cancarb thermal 
black was marketed in Canada and the 
United States, and the balance was 
shipped to Australia, Japan, Latin America, 
and Western Europe. The Bristol, England, 
carbon black plant, jointly owned by Cit- 
ies Service Co. and Phillips Petroleum Co., 
added production units which boosted its 
annual capacity by 8.8 million pounds. In- 
dia increased the annual capacity of the 
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Durgapur plant by 4.4 million pounds, an 
extension to the Ravenna, Italy, carbon 
black plant raised its annual production 
capacity by 11 million pounds, and addi- 


tional production units were installed at 
the Port Elizabeth, Republic of South 
Africa, facility, raising the output capacity 
by 17.6 million pounds per year. 


TECHNOLOGY 


Carbon black, a petrochemical, is an ex- 
tremely fine soot, primarily carbon (90% 
to 99%), that contains some hydrogen and 
oxygen. Oil furnace black may also con- 
tain small amounts of sulfur. Properties 
of carbon black are determined largely by 
the process by which it is manufactured. 
Furnace black, which accounts for 99% 
of all carbon black produced, is made by 
three different processes—gas furnace, oil 
furnace, and thermal. Brief descriptions 
follow of these processes, the channel proc- 
es, and the manufacture of lampblack 
and acetylene black. 


Gas Furnace.— The gas furnace process 
is based on partial combustion of natural 
gas in refractory-lined furnaces. Carbon 
black is removed by flocculation and high- 
voltage electric precipitators. Yields of the 
gas furnace blacks range from 10% to 
30% and are the lowest for the smaller 
particle-size grades. Properties of gas fur- 
nace blacks can be modified to a degree 
by changing the ratio of air to gas. High- 
Mcdulus Furnace (HMF) and Semirein- 
forcing Furnace (SRF) grades are gener- 
ally produced from gas. 


Oil Furnace. Liquid hydrocarbons are 
used in the oil furnace process. Natural 
gas is generally burned to furnish the 
heat of combustion, and atomized oil is 
introduced into the combustion zone to be 
burned to various grades of carbon black. 
Yields range from 35% to 65%, depend- 
ing on the grade of black produced. Oil 
furnace grades are FEF, GPF, HAF, Inter- 
mediate-Abrasion Furnace (ISAF), and 
Superabrasion Furnace (SAF). 


The most desirable feedstock oil for fur- 
nace black plants has 0° to 4° API gravity, 
is low in sulfur, and is high in aromatics 
and olefins. It comes from near the “bot- 
tom of the refinery barrel" and is similar 
in many respects to residual fuel oil. Ris- 
ing costs of natural gas have influenced 
the shift to a greater use of liquid feed- 
stocks and a corresponding decline in the 
use of natural gas as a source of carbon. 
Oil furnace processing has become highly 
flexible, supplementing channel blacks in 


most high-performance applications, not- 
ably passenger car tires. Over the past 2 
decades, carbon black technology has cen- 
tered on the oil furnace black process. 
Thermal.—Unlike channel and the gas 
and oil furnace blacks, thermal blacks are 
produced by cracking hydrocarbons, that 
is. by separating carbon from the hydrogen 
and not by the combustion of hydrocar- 
bons. Thermal furnaces are built in a 
checkerboard brickwork pattern. Two re- 
fractory-lined furnaces, or generators, are 
used. One generator is heated using hydro- 
gen as a fuel, while the other is charged 
with natural gas, which decomposes to 
produce thermal black and hydrogen. Hy- 
drogen collected is used as fuel for the 
generator being heated. Yields of carbon 
black range from 40% to 50% and are 
primarily in the large particle sizes. 


Channel Black.— Made by the oldest pro- 
cess, channel black is a product of incom- 
plete combustion of natural gas. Small 
flames are impinged on cool surfaces, or 
channels, where carbon black is deposited 
and then scraped off as the channel moves 
back and forth over a scraper. Properties 
of channel black are varied by changes in 
burner tip design, distances from tip to 
channel, and the amount of air made 
available for combustion. The process is 
extraordinarily inefficient chemically. For 
rubber-reinforcing grades, the yield is only 
5%; for high-color blacks of finer particle 
sizes, the yield shrinks to 1%. Low yields 
and rising gas prices have spurred the in- 
dustry to develop other methods to make 
blacks. 


Lampblack.—Lampblacks are manufac- 
tured by slowly burning selected oils and 
tars in a restricted supply of air. These 
blacks are of large particle size, possess 
little reinforcing ability in rubber, and 
are low in jetness and coloring power. 
They are of value as tinting pigments in 
certain paints and lacquers. In most ap- 
plications lampblacks have been replaced 
by carbon blacks. 


Acetylene Black.—Acetylene blacks, pro- 
duced by the thermal decomposition of 
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acetylene, possess a high structural, or 
chaining, tendency. They provide high 
elastic modulus and high conductivity in 
rubber stocks. 

Coal-derived carbon blacks have yet to 
be produced commercially, but several 
small companies are marketing carbon 
black extenders and fillers which are pro- 
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duced from anthracite and bituminous 
coals. These carbon black substitutes are 
used in rubber compounding and in the 
production of carbon paper, ink, paint, 
and plastic. Extenders (fillers from coal) 
are being utilized in conjunction with fur- 


nace carbon blacks, replacing thermal 
blacks. 


Table 2.— Carbon black produced from liquid hydrocarbons and natural gas 


in the United States, by State 
(Thousand pounds) 


1970 1971 
Louisiana ...........- 982,416 1,078,732 
Teens eet ere 1,395,851 1,326,153 
Other States 552,886 612,250 
Total .........- 2,931,153 3,017,135 


Change 

from 

1972 1973 1974 1978 
(percent) 

1.077.977 1,207,708 1.192,795 -1.2 

1,425,874 1,611,127 1,434,797 —b.1 

697,258 181,106 762.733 -2.4 

3,201,109 3,499,941 8,390,325 -8.1 
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Figure 2.—Production by State; shipments by use, and exports of carbon black. 


Table 3.— Production, shipments and stocks of carbon black in the United States 
in 1974 by grade 


(Thousand pounds) 


SRF GPF FEF HAF SAF ISAF Thermal Total! 

Production ...... 311.877 670.826 387.142 1.434.611 38,935 272.657 274.277 3.390.325 

Shipments ....... 309.981 672.994 372.201 1.418.194 35,651 265.935 249.441 3.324.397 
Stocks: 

Dec. 31. 1974 . 29.111 39,948 34,600 108,480 8.835 32.308 40.621 293,908 


1 Excludes channel black to avoid disclosing individual company confidential data. 
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Table 4.—Number and capacity of carbon black plants operated in the United States 


Number of plants 


1973 


Chan- 
nel 


State Fur- 


nace 


County or parish 


1914 


Chan- 
nel 


Fur- 
nace 


Total daily capacity 
( pounds) 


1973 


1971 


I 
|] 
[| 
! 
U 
! 
1 
I 
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Avoyelles 
Calcasieu 
Evangeline 
Gupte” accola 
St. Mary 
West Baton Rouge . 


Lucas 


Pleasants 


Total iier Site. e...... idis 


12 


Lal li i i et pat j 


kä bé Faä ba kat ka RÀ ka "Hi | M OS pO MM Á 


11 


oo) — 
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Total United States 


32 


5,213,511 


3,851,887 


3,851,837 | 


2,507,833 


2.507.833 


11.57 3.181 


Table 5. Carbon black and feedstock used i in its production, by State 


5,212,674 


5,218,511 — 5,212,674 


3,962,467 


3,962,467 


2,585,339 


. 2,585,339 
11,760,480 


Other 
Louisiana Texas States ! Total 
1973 
Carbon black production: 
CP thousand pounds — 1,207,708 1,511,127 781,106 3,499,941 
p loc opm S EE thousand dollars .. $96,824 $128,144 $59,185 $284,153 
Average WHINE. 2420252 See ug cents per pound .. 8.02 8.48 7.58 8.12 
Natural gas used: 
r million cubic feet — 21,278 23,142 5,262 49,682 
— EE EEN thousand dollars .. 85.181 85.236 81.601 812.018 
Average value cents per thousand cubic feet — 24.35 22.63 30.43 24.19 
Carbon black produced? . — thousand pounds .. 182,107 42,878 21,438 246,423 
Liquid hydrocarbons used: 
vu EES e, WS thousand gallons .. 186,577 295,358 141,301 623,236 
PPV thousand dollars .. $16,149 825.989 814.158 856.296 
3 cents per gallon — 8.66 8.80 10.02 9.03 
Carbon black produced | .... thousand pounds .. 1,025,601 1,468,249 759,668 3,253,518 
1974 
Carbon black production : 
JO WEE ee ee thousand pounds .. 1,192,795 1,434,797 762.733 3,390,325 
b "LU" NEE SE ne NER thousand dollars — $131,511 $155,603 $84,867 $372,281 
Zeg WOIUG coke sacer cod cents per pounds .. 11.05 10.84 11.12 10.98 
Natural gas used : 
170000 AA million cubic feet .. 23.668 11,781 4,681 40,130 
bU "` EE EEN thousand dollars — 89.299 84.466 82.637 816.402 
Average value — cents per thousand cubic feet — 39.29 37.91 56.34 40.87 
Carbon black produced? thousand pounds .. 141,344 22,736 17,059 181,139 
Liquid hydrocarbons used: 
plo eR HL thousand gallons .. 175,507 257,968 145,336 578,811 
WOE ESCHETTE WE ENEE 814.614 857.965 835.622 $138.201 
Average value -.----. cents per gallon .. 25.42 22.41 24.51 23.87 
Carbon black produced thousand pounds — 1.051.451 1.412.061 145,674 3.209.186 


! Arkansas, California, Kansas, Ohio, Oklahoma, and West Virginia. 
? Produced from natural gas used as feedstock. 
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Table 6.—Liquid hydrocarbons and natural gas used in manufacturing carbon black 
in the United States and average yield 


1970 1971 1972 1973 1974 
Natura] gas used ___________ million cubic feet 85,884 63,699 53,939 49,682 40,180 
Average yield of carbon black per thousand 
cubic feet pounds .. 4.44 5.06 5.02 4.96 4.51 
Average value of natural gas used per thou- 
sand cubic feet! cents —_ 16.45 17.51 19.54 24.19 40.87 
Liquid hydrocarbons used ... thousand gallons .. 523,914 547,704 590,753 623,236 578,811 
Average yield of carbon black per gallon 
pounds 4.87 4.92 4.96 5.22 5.54 
Average value of liquid hydrocarbons used per 
hr 88 cents 7.35 7.96 8.13 9.03 28.87 
Number of producers reporting ----------------- 9 9 8 8 8 
Number of plants ` 37 87 34 34 84 


Table 7.—Sales of carbon black for domestic consumption in the United States, by use 
(Thousand pounds) 


Change 
Use 1970 1971 1972 1978 1974 from 1978 
(percent) 
Ink ses fee 8 12,824 15,201 82,532 84,364 83,009 —1.6 
Paint L-——— Ge 14,570 18,693 21,408 21,667 18,936 — 12.6 
Paper 2m LL 4,627 3,767 4,225 4,212 3,604 —14.4 
Rubber 2,486,146 2,678,151 2,953,779 3,114,565 2,925,032 —6.1 
Miscellaneous! 71.454 77,715 84,764 88,786 115,939 + 30.6 
Total . 222035552566 2,649,621 2,853,527 3,146,708 8,313,594 8,146,520 —5.0 
1 Includes chemical, food, plastics, and metallurgical. 
Table 8.—U.S. exports of carbon black, by country 
(Thousand pounds and thousand dollars) 
1972 1973 1974 
Country 
Quantity Value Quantity Value Quantity Value 
North America: 
Canada 19,785 2,057 26,226 1,942 15,170 2,259 
Guatemala ..............- 148 17 1,549 161 1,33 159 
Honduras S "n 88 11 100 20 
Jamie 3 8 1,391 148 1,170 141 
Mexico ..............-.-- 1,662 273 4,303 342 6,507 446 
Others 616 49 318 31 123 21 
Total ini 22,083 2,8399 83,870 2,641 24,403 8,052 
South America : 
Argentina ............... 1,425 248 1,553 198 1,077 198 
Brazil eebe Eet be 3,653 385 24,074 2,178 17,417 2,182 
iI! 318 54 446 61 340 81 
Colombia ............---- 471 77 543 79 959 119 
CTC 250 29 157 a SCH 5 
Uruguay .......-..--.----- 21 5 1 
Cer EE 809 91 610 74 651 101 
OP ee EE 84 4 37 18 57 9 
Totaal 6.881 899 27.750 2.651 20,830 2,159 
Europe: 
Austria ee 140 43 145 17 92 24 
Belgium-Luxembourg ....- 2,931 278 1,900 242 5,014 724 
Denmark ` .....-..--- 954 180 696 125 772 253 
Finland ...........------ 302 33 227 128 117 .32 
Fran eee 18,815 1,558 14,444 1,661 23,255 3,733 
Germany, Wet 7,262 192 9,380 929 15,444 2,246 
Hungary .........-.----.- e Ré = ane 81 20 
Vi e metn mar PD RN 4,212 552 4,142 735 5,892 1,50 
Netherlands 15,898 2,434 30,436 5,179 10.174 2,459 
Norway .-.....-..-.---.--- 433 42 281 21 265 87 
Portugal ............--.-- 278 43 500 63 172 33 
Romani Sg E 522 87 410 168 
Spain EE 1,961 261 2,741 347 5.188 1.029 
Sweden ..........-------- 192 24 43 84 480 99 
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Table 8.—U.S. exports of carbon black, by country—Continued 
(Thousand pounds and thousand dollars ) 


1972 1973 1974 
Country —————SiÓ — —— ge "EET. LE 
Quantity Value Quantity Value Quantity Value 
Europe—Continued 
Switzerland DESEN 955 103 124 93 1,397 198 
United Kingdom 5, 535 904 9,411 1,335 10,746 2,239 
A (0 2| ˙ 148 42 328 75 418 81 
ee AA nis 71 14 14 3 94 30 
— EEE 55,077 1,303 16,229 11,080 80,011 14,918 
Africa: 
T. aie. LI 3 4 33 10 
ANON. ey oe 1 1 73 7 329 44 
C 940 115 2.262 244 2,331 349 
C000 748 67 1,173 98 1,524 236 
. A 34 3 3 8 
South Africa, 

Republic P 4.431 424 5,148 624 8,945 1,049 
0 51 6 350 35 1.332 246 
in i "M 44 7 551 84 
oot ³ AA 21 4 60 13 35 5 

TUE Lacs cecidi a 6,226 620 9,142 1,035 15,128 2,031 

Asia 

rc ase uito 115 10 110 11 109 19 
ll. “Oe Gp MEN leede 202 34 371 58 253 60 
T 1,988 233 619 97 512 135 
— 0 Sadeoto 9 16 252 28 1.242 176 
PO c — uA Ce 91 15 55 15 T 16 
PPP 468 51 431 59 477 61 
V 1,996 2,117 13,706 3,165 23,452 4,577 
Korea, Republic of |. 532 120 4,019 486 2,111 256 
0 EE tad ira 118 11 136 11 152 21 
1 eer? 246 19 155 23 4,872 720 
c 226 18 3,123 278 2.365 344 
ener 625 59 1,211 139 1,206 124 
e NES 294 32 277 56 5,188 934 
South Vietnam .......... 1,071 93 1,340 160 3,809 517 
Sri Lanka ..——-————-—-———. 10 2 oe m 224 36 
(ol) ss Meet PRESE 148 159 14,110 1,381 6,699 851 
c 634 58 356 4 3.713 473 
0 ͤ — — 100 14 164 34 86 40 
P ˙ a EES) 9 1 16 2 18 4 
C 15,668 3.062 40,451 6,046 56,121 9,364 

Oceania: 
Austrai. ee 3,523 407 3,429 411 3,483 672 
New Zealand ` 1,780 166 1,794 192 1,155 151 
Dic a NC CEPR EEN 5,303 513 5,223 603 4,638 823 
re 111,238 14,856 192,665 24,056 201,737 32,947 

Table 9.—U.S. exports of carbon black in 1974, by month 
(Thousand pounds and thousand dollars) 
Channel Furnace Total 

Month — q ſ — ³ ̃— ĩ—üZi —ĩ :%ẽ0de 
Quantity Value Quantity Value Quantity Value 
BANAT v sean AA ee oes 1,028 41 21,256 2,220 22,284 2,693 
TTT EE 1,015 567 19,579 2,076 20,594 2,643 
| UO EPIIT Pr 443 238 24,955 2.605 25,398 2,843 
KL WEE E 1,604 812 29,310 3,392 30,914 4,204 
| DV ee a EE 941 413 25,326 3,401 26,267 3,814 
too pce AAA aces a Pots REN 542 600 15,470 2,133 16,012 2.738 
TTT AAA TERME S MOS 549 431 14,073 2.258 14,622 2,689 
AGREE auc edt Gcr io o EEN 794 465 11,773 3,137 12,567 3,602 
„00 A 645 806 11.379 1.959 12.024 2,165 
"ali LEE 217 376 8,275 1,518 8,492 1,894 
NOVOMOO! ones cm cdcidas ese 567 490 8,013 1,373 8,580 1,863 
"AT 07. TT EE 422 400 3,561 804 3,983 1,204 


„„ mean 8,767 6,071 192,970 26,876 201,737 32,947 
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Table 10.— Carbon black: World production by country 


(Million pounds) 
————— —— P PERENNE CER y cb c EE 


Country ! 1972 1973 1974 P 
Argentina 0 66 66 66 
Australia €... so m y A Mi 128 181 156 
TEE 4 4 4 
Brazil ege IL e red 144 * 143 * 193 
Canada €. eel o nLac mw 8 196 258 249 
Colombia € cs ee 45 50 55 
Czechoslovakia LL r 66 r 66 66 

EC leue a c ð 850 * 353 © 346 
Germany, We LLL LLL LLLLL 582 641 661 
Hun ⁵ y 8 9 10 10 
Indik t -sotene ð-j rt y mkmsk 8 88 100 143 
Inden. v mts eoe eo rrr 8 6 
Iran NINE NECS mr 88 C 
Itay EES 288 324 * 335 
Japan £u erc ⁰¹·un 8 751 891 830 
Korea, Republic of __________________________________ r 20 29 85 
Mexico è ß . ie 74 74 75 
Netherlands scs l lcu 206 219 * 226 
Romania ` 163 171 * 180 
South Africa, Republic of _____.____________________ * 66 88 * 88 
e $ IEN 125 111 121 
Sweden EE 52 * 54 * 62 
Taiwan EE (3) (2) (3) 
United Kingdom `. 450 481 * 545 
United States 8,201 8,500 8,390 
Venezuela è |... „ 16 18 40 
Yugoslavia ß rid cir ALLE 29 34 e 35 

"Total: xixcodkec dlc usb ĩð v uti EE T 1,122 1,819 7,916 


* Estimate. P Preliminary. r Revised. 

1In addition to the countries listed, the People’s Republic of China, Norway, Poland, Turkey and 
the U.S.S.R. produce carbon black, but production is not reported, and available information is 
inadequate to make reliable estimates of output levels. 

3 Less than !4 unit. 7 
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Cement 


By Brinton C. Brown 


Portland cement shipments from plants 
in the United States and Puerto Rico in 
1974 totaled 79,482,000 tons, a decrease of 
8% below the record 1973 shipments and 
the lowest since 1971. Despite curtailed 
output, profits and return on investment 
improved after price controls were re- 
moved in late 1973 by the Cost of Living 
Council. Mill value for portland cement 
rose to $2.1 billion, an increase of 11% 
over 1973, reflecting a unit value increase 
of $4.64 per ton. 

The cement situation in the United 
States in 1974 was one of restricted de- 
mand, increased production capacity, and 
escalating production costs (caused mostly 
by inflation and rising fuel and power 
costs), but price increases were adequate 
to compensate for these increases. 

In an effort to curb spiraling inflation, 
the Federal Reserve Board took restrictive 


action on the money supply that led to 
record high interest rates. An a result 
of the tight money market and high interest 
rates, a broad decline in most types of 
construction occurred, with a sharp down- 
turn in housing construction. 

Atlantic Cement Co., Inc. completed 
an air-quality-control project at its Ravena, 
N.Y. plant, and was cited in 1974 by the 
American Lung Association and by the 
New York Department of Environmental 
Conservation for achievements in air 
quality control. 

Louisville Cement Co. led Portland 
Cement Association members competing for 
the 1974 Safety Contest Awards, with 9 
consecutive years without a lost-time acci- 
dent. 


! Physical scientist, Division of Nonmetallic Min- 
erals 1970-75. (Now with U.S. Geological Survey, 
Reston, Va.) 


Table 1.—Salient cement statistics 
(Thousand short tons and thousand dollars) 


1970 1971 1972 1978 1974 
United States: 1 
Production? dg g 74.825 78,824 82,597 r 85.513 80,917 
Shipments from mills?3 |... ...... 74,607 80,396 88,336 F 88,665 81,033 
Value /. 5. 2. . .......--------- 31.836.255 $1,528,056 $1,724,140 * 1,975,409 $2,150,659 
Average value per ton? s $17.91 $19.01 $20.69 r $22.28 26.54 
Stocks Dec. 81 at mils 7,674 6,425 1,036 r 5,612 7,467 
For; ³o¹ 123 84 88 268 199 
Imports for consumption 2,473 3.057 4.851 r 6,647 5,702 
Consumption, apparent o 75,882 81,498 84,952 r 90,679 82.862 
World: Production ...................- 629,645 679,948 7 728,796 r 778.061 P 776,210 


P Preliminary. r Revised. 
1 Excludes Puerto Rico. 
3 Includes portland and masonry cement only. 


3 Includes imported cement shipped by domestic producers only. 
* Value received, f.o.b. mill, excluding cost of containers. 


5 Quantity shipped plus imports minus exports. 


* Adjusted to eliminate duplication of imports (clinker and cement) shipped by domestic cement 


manufacturers. 
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Legislation and Government Programs.— 
The Housing and Community Develop- 
ment Act of 1974 authorized $8.4 billion 
to fund over a 3-year period the develop- 
ment of low-income areas of cities, and help 
home buyers and home builders. In mid- 
October, the Emergency Home Purchase 
Assistance Act of 1974 was signed by the 
President, permitting the Federal Govern- 
ment to pump $7.75 billion into the 
mortgage market through the Government 
National Mortgage Association and the 
Federal Home Loan Mortgage Corp. to 
stimulate the housing industry. New occu- 
pational noise regulations were published 
on August 7, 1974, in the Federal Register 
by the Mine Enforcement and Safety 
Administration and became effective on 
that date. 

On May 28, the Supreme Court denied 
a petition for certiorari in the case of the 
Portland Cement Association versus the 
Environmental Protection Agency (EPA). 
The U.S. Court of Appeals, District of 
Columbia Circuit, held that EPA was 
not required to issue an environmental 
impact statement in promulgating new 
source performance standards and that EPA 
did not have to justify its action in 
requiring stricter performance from one in- 
dustry than from another. However, the 
Court of Appeals ruled that EPA failed to 
make available to the cement industry 
sufficient data with respect to test results 
and procedures upon which the standards 
were based, and ordered EPA to do so. 

The Texas Parks and Wildlife Depart- 
ment ordered Parker Brothers & Co., Inc. 
one of the major shell dredging firms in 
the Gulf of Mexico, to cease operation on 
one tract in the San Antonio Bay because 
the operation was causing siltation. As a 
result of the shutdown, two cement plants 
in the Houston, Tex., area had an im- 
mediate 50% reduction in shell feedstocks. 
Texas shell dredgers may face further 
problems because the Bay Fishermen and 
Rockport Conservation Association, Inc., 
is objecting to renewal of all dredging 
permits that expired December 31, 1974. 

In August EPA gave notice of an air 
pollution violation to the Ideal Basic In- 
dustries, Inc. plant at Baton Rouge, La. 
In December, the company announced that 
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it would terminate cement production at 
Baton Rouge on March 31, 1975, and 
convert the facility to a distribution 
terminal. 

Puerto Rican Cement Co., Inc. signed 
a consent agreement with the regional 
office of EPA and the Environmental 
Quality Board of Puerto Rico that required 
the company to comply with air pollution 
control standards through the installation 
of certain abatement equipment. The con- 
sent order protects the company from 
citizens’ suits or abatement actions pro- 
vided the company follows the terms of 
the consent order. The 2-year project for 
the two plants will be financed through 
a loan from the Government Development 
Bank of Puerto Rico, to be repaid over 
15 years. 

The Iowa Air Quality Commission gave 
Lehigh Portland Cement Co. a final ex- 
tension until November 1974 to complete 
installation of dust control equipment 
but required a 20% curtailment of pro- 
duction from August 15 to November 1. 

The Federal Trade Commission (FTC) 
granted final approval to Holderbank Fi- 
nanciere Glaris Ltd., Switzerland, and St. 
Lawrence Cement Co., Canada, to transfer 
portland cement producing assets of the 
former cement division of BASF Wyandotte 
Corp. to Wyandotte Cement, Inc., Detroit, 
Mich. In 1974, Lehigh Portland Cement 
Co. completed final divestiture required by 
an FTC consent order by disposing of 
6 of its 13 ready-mix concrete plants in 
Florida. OKC Corp. was seeking to dispose 
of its investment in OKC Dredging, Inc., 
formerly Jahncke Service, under terms of 
an order from FTC. OKC Dredging dis- 
posed of its ready-mixed concrete and 
building materials division. In August, 
FTC filed a complaint against Gifford-Hill 
& Co., Inc., seeking divestiture of certain 
of the company’s interests in Georgia and 
the Carolinas; namely, ready-mixed con- 
crete, prestressed concrete, concrete block, 
and aggregate businesses. 

In March 1974, Centex Corp. settled 
two of three lawsuits that had been filed 
against Nevada Cement Co. as a result 
of dust emissions from the cement plant 
for a period of time prior to April 1, 1971. 
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DOMESTIC PRODUCTION 


During 1974, 1 State agency and 58 
companies operated 182 plants in 41 
States and Puerto Rico, manufacturing 1 
or more kinds of hydraulic cement. 


PORTLAND CEMENT 


Manufacturers in the United States and 
Puerto Rico produced 77,978,000 tons of 
clinker and imported 1,829,000 tons of 
foreign clinker to grind 79,486,000 tons 


of portland cement. Domestic producers 
shipped 79,482,000 tons of portland ce- 
ment, which included 1,617,000 tons of im- 
ported cement. Stocks at mills, depleted by 
record shipments in 1973, increased 1.9 
million tons. In addition to imported 
cement shipped by domestic manufacturers, 
1.6 million tons of portland cement was 
imported and shipped or used by others not 
producing cement in the United States and 
Puerto Rico. 


Table 2.— Portland cement shipped by producers in the United States, by district 
(Thousand short tons and thousand dollars) 


1973 1974 
District Average Average 
Quantity Value per Quantity Value per 

ton? ton 3 

New York and Maine 5,679 115,855 $20.40 4,133 121,779 825.73 

Eastern Pennsylvania 6,210 128,998 20.77 5,291 141,321 26.68 

Western Pennsylvania 2,354 42,655 18.12 2,150 50,278 23.38 

Maryland and West Virginia ______ 2,568 53,432 20.81 2,363 59,116 25.02 

C³» ]... - 8,456 73,362 21.23 2,884 73,815 25.59 

Michigan 2... eu ee 6,242 123,442 19.78 5,908 140,513 23.80 

Indiana, Kentucky, Wisconsin .... 8,642 14,523 20.46 3,189 78,735 24.69 

FFF es ee Pas it o 1,572 86,064 22.94 1,460 41,023 28.10 

Tennessee 1.711 42,402 24.78 1.525 43.339 28.42 
Virginia, North Carolina, South 

Carolin nns E r 2,644 r 62,620 1 23.68 2.788 78,599 28.19 
Son 8 1.201 28.124 23.42 1.150 81.535 27.42 
(ö ²˙»! y ĩͤv ene 2,725 72,666 26.67 2,562 15,138 29.33 
Alabama Ee Geesse 2,396 55,820 23.30 2,190 61,990 28.31 
Louisiana and Mississippi 1,533 86,659 23.91 1,701 49,483 29.09 
Minnesota, South Dakota, Nebraska 1,712 40,052 23.39 1.588 43,133 27.25 
lowa: oe ³ i . EE 2.688 59,574 22.16 2,424 64,156 26.47 
Missouri ....... 2 LLL 2222222 s2L 4,582 99,858 21.79 4,229 106,986 25.30 
Kansas uc lo necu te eec. 2.026 42,172 20.82 1,940 46,940 24.20 
Oklahoma and Arkansas 2,790 60,123 21.55 2,595 67,723 26.10 
REN 8,320 189,368 22.16 1,139 207,706 26.84 
Wyoming, Montana, Idaho ........ 1,046 22,437 21.45 1,080 28,124 26.04 
Colorado, Arizona, Utah, 

New Mexico 3,854 92,861 24,09 8,458 94,761 27.40 
Washington 1.194 26.651 22.32 1.377 36.347 26.40 
Oregon and Nevada 923 20,274 21.97 912 23,283 25.53 
Northern Californian 8,075 64,953 21.12 2,907 13,104 25.35 
Southern California 6,321 136,939 21.66 5,355 136,774 25.54 
Hawaiil Ac mr es ee 453 13,213 29.17 487 16,405 33.69 
Puerto Riceooo 2,062 41,203 19.98 1,881 70,277 37.36 

U.S. total or average r 5 84,978 1 1,856,302 21.84 § 77,865 2,062,972 26.49 
Foreign importa? _____.__________ 1,619 38.782 23.95 1,617 44,934 27.79 
Total or average r 86,597 11.895.084 21.88 79,482 2,107,906 26.62 


r Revised. 


1 Includes data for eight white cement facilities: Texas (three); Pennsylvania (two) ` one each 


in California, Florida, and Wisconsin, and for grinding plants (seven in 1973; eight in 1974) : 
d one each in Florida (1974) and Virginia. Data 


each in Michigan, Pennsylvania, and Wisconsin, an 


Two 


for the Superior, Wisc., plant are included with Michigan. 


2 Includes Puerto Rico. 
* Computed prior to rounding. 


* Data may not add to totals shown because of independent rounding. 


5 Includes cement produced from imported clinker. 


* Cement imported and distributed by domestic producers only. 
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Thirty-one companies had multiplant 
operations ranging in number from 2 to 
14 plants. Nevertheless, no single company 
accounted for more than 7.6% of the 
total clinker production capacity. The 5 
largest producers comprised 27.296 of 
total clinker production capacity, the 10 
largest accounted for 47.2%, and the 
20 largest had 72.7%. The 10 largest 
companies in terms of clinker production 
capacity were Ideal Basic Industries, Inc.; 
General Portland, Inc.; Martin Marietta 
Cement; Universal Atlas Cement Div. of 
United States Steel Corp.; Lone Star In- 
dustries, Inc. (including Citadel Cement 
Corp., a joint venture); Amcord, Inc.; 
Marquette Cement Manufacturing Co.; 
Kaiser Cement & Gypsum Corp.; Medusa 
Cement Co.; and National Gypsum Co. 
The largest individual plant was at Alpena, 
Mich., operated by Huron Cement Div. of 
National Gypsum Co. 

Production Capacity.—Three new single- 
kiln plants (one wet process; two dry 
process with suspension preheaters) with 
a combined annual capacity of 1.3 million 
tons were brought into production early in 
the year. An additional 9 new kilns started 
operating at existing plants during the 
year, while a total of 18 old kilns were 
permanently removed from service, leaving 
a net annual capacity increase of about 3 
million tons for plant expansions completed. 
Of the 12 new kilns installed, 7 were wet 
process and 5 were dry process with 
suspension preheaters. 

At yearend 466 kilns were being operated 
by 51 companies and a State-owned coin- 
pany in South Dakota at 168 plants in 
41 States and Puerto Rico with an esti- 
mated 24-hour daily clinker production 
capacity of 292,700 tons. An average of 
55 days downtime was reported for kiln 
maintenance and replacing refractory brick. 
Based on 310 days of operation, the 
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apparent annual clinker production ca- 
pacity of the industry was 90.9 million 
tons. However, because of unusually high 
downtime during the year, the estimated 
effective annual capacity was 96 million 
tons, based on 330 working days. 

In addition to 168 clinker- producing 
plants, including 7 white cement facilities, 
12 plants operated grinding mills only on 
imported, purchased, or interplant transfers 
of clinker. Four of the grinding plants 
produced only masonry cement, one ground 
both portland and masonry cements, and 
seven ground portland cement only. Based 
on the fineness necessary to grind Types 
I and IJ cements and making allowances 
for downtime required for maintenance, 
the cement industry in the United States 
and Puerto Rico had an estimated grinding 
capacity of 105 million tons of cement 
annually. 

Clinker was produced by wet-process 
kilns at 100 plants, and by dry-process 
kilns at 63 plants; 5 plants had both 
processes in operation. Dry-process kilns 
with preheaters were becoming increasingly 
important because of lower fuel consump- 
tion. By yearend, 38 kilns equipped with 
preheaters were in production as follows: 
24 suspension preheaters operating at 8 
dry process plants and 2 at plants employ- 
ing both processes; 8 traveling grate pre- 
heaters operating at 5 plants; and 7 
Grudex preheaters operating on 10 kilns 
at 2 plants. 

With the closing of the white cement 
facilities at Tampa, Fla, seven white 
facilities were in operation in the United 
States. Six of these were operated adjacent 
to gray cement plants. Table 6 shows the 
daily clinker production capacities of 
cement plants in the United States and 
Puerto Rico, grouped according to relative 
size. 
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Table 4.—Clinker capacity and production in the United States, by district, 
as of December 31, 1973. 


Appar- 
Daily ent 
capac- Average annual Produc- 
Active plants 3 ity number capac- tion* Per- 
———————————— — Num- (thou- of days ity? (thou- cent 
District Process used ber sand for (thou- sand util- 
— of short main- sand short ized 
Wet Dry Both Total kilns tons) tenance short tons) 
tons) 
New York and Maine 7 3 ae 10 22 19.7 51 6,181 5,354 86.6 
Eastern Pennsylvania 3 8 1 12 52 20.0 47 6,370 6,923 93.0 
Western Pennsylvania 8 2 Se 5 13 8.0 52 2,505 2,371 94.6 
Maryland and West Virginia 2 2 Se A 10 8.1 45 2,589 2,508 96.9 
r ³ĩWA dcc ee E 5 3 Ee 8 22 10.1 49 3,159 8,074 96.4 
Michigan ____..--.--.___--__. 5 1 ES 6 27 17.6 38 5,722 4,805 84.0 
Indiana, Kentucky, Wisconsin 3 5 DES 8 20 11.8 37 3.869 3,389 87.6 
Illinois 22 Bo 8 x 8 8 5.8 71 1,706 1,419 83.2 
Tennesse «4 6 — ES 6 18 5.9 51 1,756 1,660 94.5 
Virginia, North Carolina, 

South Carolina 8 1 M 4 11 6.6 49 2,087 1.959 93.9 
Georgia 2-5 dune 1 e 3 7 3.6 45 1,151 1.086 94.4 
Florida -- AA RE 4 Es Gei? A 12 7.5 36 2,471 2,182 88.3 
Alabama .........--..------- b 2 T2 7 18 7.7 49 2,437 2,893 98.2 
Louisiana and Mississippi .... 5 ei ates 5 13 5.5 46 1,756 1,469 83.7 
Minnesota, South Dakota, 

Nebrak aa 3 1 =e 4 13 5.2 65 1,562 1,500 96.1 
lowa EE 8 2 e 5 19 8.2 52 2,567 2,486 94.9 
Missouri ` 5 2 E 7 12 15.2 59 4,644 4,154 89.5 
Kanaass 8 2 E 5 16 1.0 35 2,307 1,930 88.7 
Oklahoma and Arkansas .... 8 2 aie 5 11 8.8 48 2,831 2,600 91.2 
Texas o6 cei er 14 8 1 18 41 26.3 39 8,570 7.853 91.6 
Wyoming, Montana, Idaho ... 8 1 4 9 3.9 69 1,156 1,027 88.9 
Colorado, Arizona, Utah, 

New Mexico 8 5 SS 8 19 12.2 42 3.946 3,322 84.2 
Washington 8 1 rM 4 7 3.7 81 1,214 1,151 64.7 
Oregon and Nevada 2 1 ua 3 7 3.3 57 1,018 911 89.5 
Northern California 8 2 m 5 15 10.5 64 8,161 2,728 86.3 
Southern California 2 5 1 8 83 22.3 46 7,124 6,534 91.7 
Hawaãiik!t:!k:!: 4 1 1 m 2 3 2.2 83 130 469 64.2 
Puerto Rico 8 — oe 8 12 8.1 85 2,264 2,005 88.5 

Total or average 103 659 4 166 411 214.4 48 86,882 78,212 90.0 

r Revised. 


1 Includes Puerto Rico. 

? Includes white-cement-producing facilities. Plants not active December 31, 1978: Ideal Cement 
Co. closed San Juan Bautista plant in July 1973; Amcord, Inc., ceased production at Port Huron 
and Brennan Avenue plants in January 1973. 

3 Calculated on individual company data: 366 days, minus average days for maintenance, times 
the reported 24-hour capacity. 

* Includes production reported for plants that added or shut down kilns during the year. 
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Table 5.—Clinker capacity and production in the United States, by district, 
as of December 31, 1974! 


: Appar- 
Daily ent 
capac- Average annual Produc- 
Active plants 2 ity number capac- tion!“ Per- 
Num-  (thou- of days ity? (thoue cent 
District Process used ber eand for  (thou- sand util- 
— — — short main- sand short ized 


of 
Wet Dry Both Total kilns tons) tenance PER tons) 
tons 


New York and Maine 6 4 ER 10 19 19.1 66 5,707 5,104 89.4 
Eastern Pennsylvania 8 8 1 12 52 19.9 44 6,388 6,691 89.1 
Western Pennsylvania 8 2 SEH 5 18 8.3 54 2,578 2,808 89.5 
Maryland and West Virginia 2 2 S2 4 10 8.1 62 2,534 2,444 96.6 
Ohio Zeene ee 4 8 1 8 23 11.9 57 3,663 2,918 79.7 
Michigan 5 1 BS 6 27 18.4 47 5,851 5,169 88.8 
Indiana, Kentucky, Wisconsin 8 5 — 8 18 13.2 42 4,265 8,333 78.1 
Illinois „n... xm 4 e 4 1 6.3 44 2,020 1,701 84.2 
Tennessee 6 a ext 6 18 5.9 52 1,845 1,605 87.0 
Virginia, North Carolina 

South Carolina 8 2 ER 5 14 12.7 44 4,076 2.651 65.0 

rgia e —— OQ — 2 1 8 5 5.0 41 1,591 1,165 72.6 
Feri A ZS Gd 4 12 1.5 33 2,489 2,051 82.4 
Alabama MI ³ > ee a 4 3 ER 7 18 8.0 37 2,627 2,345 89.3 
Louisiana and Mississippi . 6 —__ Des 6 15 7.9 70 2,329 1,786 76.7 
Minnesota, South Dakota, 

Nebraska 8 1 = 4 13 5.0 86 1,646 1,561 94.8 
TEE 8 2 cx 5 19 8.5 61 2,587 2,416 93.4 
spa ete a ieee 5 2 ES 7 12 15.5 63 4,685 4,800 91.8 
EEN 8 2 -— 5 16 7.0 39 2,281 1,931 84.6 
Oklahoma and Arkansas ____ 3 2 2S 5 11 9.1 42 2,943 2,719 92.4 

EXE ee 14 8 1 18 41 26.6 50 8,381 7,158 92.6 
Wyoming, Montana, Idaho 4 — " 4 5 8.8 21 1,136 1,089 95.8 
Colorado, Arizona, Utah, 

New Mexico 3 5 ER 8 20 18.7 41 4,856 38,415 78.4 
Washington 8 1 ES A d 8.8 42 1,226 1,121 91.4 
Oregon and Nevada __________ 2 1 uu 8 7 3.8 66 988 888 89.4 
Northern California |... 2 2 Ee 4 18 9.2 68 2,129 2,534 92.9 
Southern California 2 5 1 8 84 24.0 80 6,832 6,652 82.7 
Hawe | 1 1 ^s 2 8 2.2 87 121 464 64.4 
Puerto Rico `. 3 — PEN 8 18 9.3 107 2,401 1,874 78.1 

Total or average 100 68 5 168 466 292.7 55 90,874 77,978 865.8 


1 Includes Puerto Rico. 

3 Includes white-cement-producing facilities. . : 

3 Calculated on individual company data: 366 days, minus average days for maintenance, times 
the reported 24-hour capacity. 

* Includes production reported for plants that added or shut down kilns during the year. 


Table 6.—Daily clinker capacity, December 31 7 


Number Number Total Percent 
Short tons of of capacity of total 
per 24-hour period plants 2 kilns ? (tons) capacity 

1973: 
Less than 600 1... —4«õ« ccc c 2L. c2 1 10 r 4,006 1.5 
600 to 1,150 0 A 48 81 86,540 18.8 
hr 52 148 71,741 : 26.1 
1,700 to 2,800 2 44 87 118 69,686 25.4 
2.300 to 2,800 _____-_________ Lll „ d 22 17,692 6.5 
2,800 and over 20 97 74,725 27.2 
TOUR) oi eS Sele eee 166 471 r 274,890 100.0 

1974: 
Less than 800 ._----------------------- 4 7 2,337 0.8 
600 to 1,150 E eege 45 87 39,728 13.6 
1,150 to 1,700 ... e s mE 51 130 10,711 24.2 
1,700 to 2,8000 2 85 108 68,166 23.8 
2,300 to 2,800 __----------------------—-- 12 38 80,624 10.4 
2,800 and over 21 101 81,147 21.1 
Total. f us RAT ics 168 466 292,708 100.0 

* Revised. 


1 Includes Puerto Rico. 
3 Includes white-cement-producing facilities. 
8 Total number in operation at plants. 
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Capacity Changes.—Three new plants 
were completed in 1974: T'wo at new loca- 
tions and one at an old plant site. In April, 
Gifford-Hill & Co., Inc., started operating 
its new $25 million plant at Harleyville, S. 
C. The 15-foot-diameter by 220-foot-long 
dry-process kiln is equipped with a four- 
stage suspension preheater having an an- 
nual clinker production capacity of 564,- 
000 tons. Full capacity was expected by 
February 1975. A double drying process was 
also installed using a Hazemag crusher-dry- 
er followed by a 15- by 125-foot-rotary dry- 
er. Other major equipment included three 
2,500-horsepower ball mills, 12 feet in dia- 
meter by 32 feet long; one raw-grinding 
mill, and two finish-grinding mills. United 
Cement Co., subsidiary of Texas Industries, 
Inc., completed its new plant at Artesia, 
Miss., in late January. The 14-foot-dia- 
meter by 500-foot-long wet process kiln has 
an annual capacity of 376,000 tons. In 
March, Illinois Cement Co., a joint venture 
of Centex Corp., started operating a new 
plant at La Salle, Ill., on an old plant site, 
formerly owned by Alpha Portland Cement 
Co. The 13.5-foot-diameter by 190-foot-long 
dry-process kiln equipped with a four-stage 
suspension preheater has an annual capac- 
ity of 376,000 tons. A Loesche roller mill 
was installed to grind the raw material, and 
a 2,000-horsepower, 11-foot-diameter by 34- 
foot-long ball mill was installed for finish 
grinding. 

During the year, 10 major expansions 
were completed. Santee Portland Cement 
Corp. added a new 18-foot-diameter by 
580-foot-long wet-process kiln at its Holly 
Hill, S.C., plant, increasing annual clinker 
production capacity by 726,000 tons to 
a total of 1,071,000 tons in early 1974. 
In the spring, Giant Portland Cement 
Co. completed installation of a 12.5-foot/ 
11.25-foot/13-foot-diameter by  425-foot- 
long wet-process kiln, a 10- by 32-foot raw 
mill, and a 12- by 32-foot finish-grind- 
ing mill at Harleyville, S.C. Subsequently, 
one old kiln was permanently shut down, 
and the new annual production capacity of 
the plant became 855,000 tons. In May, 
three old short wet-process kilns were re- 
placed at Clinchfield, Ga., by Medusa 
Cement Co. with a new 15-foot-diameter 
by 220-foot-long dry-process kiln equipped 
with a four-stage suspension preheater. 
Annual clinker production capacity was 
increased from 415,000 tons to 790,000 
tons. 

Ideal Basic Industries, Inc., started up 


MINERALS YEARBOOK, 1974 


its $25 million addition at Portland, Colo., 
in August. The 14-foot/16.5-foot-diameter 
by 500-foot-long wet-process kiln increased 
annual clinker production capacity by 
470,000 tons to 885,000 tons. Other major 
equipment installed included three 11- by 
34-foot, 2,000-horsepower mills (one raw 
grinding and two finish grinding), a com- 
pletely computerized control room, and 
online X-ray analysis. San Juan Cement 
Co., Inc., began production in October 
with a new 13-foot/15-foot-diameter by 
523-foot-long wet-process kiln, increasing 
annual clinker production capacity at its 
Dorado, Puerto Rico, plant by 376,000 tons 
to 840,000 tons. An 11- by 38-foot, 2,000- 
horsepower, raw-grinding mill and a 13- by 
42-foot finish-grinding mill were installed, 
and the kiln was equipped with a planetary 
clinker cooler. Diamond-Kosmos Cement 
Division of The Flintkote Co. completed a 
$25 million modernization and expansion 
project at its Kosmosdale, Ky., plant in 
December. A 15-foot-diameter by 220-foot- 
long dry-process kiln equipped with a sus- 
pension preheater increased the annual 
capacity by 245,000 tons to 658,000 tons. 

In late 1974, Southwestern Portland 
Cement Co. increased the annual capacity 
of its Fairborn, Ohio, plant by 70,000 tons 
to 620,000 tons at a cost of $12.5 million. 
A new 15-foot-diameter by 220-foot-long 
dry-process kiln equipped with a four- 
stage suspension preheater and a Loesche 
roller mill were installed near the raw 
materials deposit 5 miles from the old 
plant. Clinker is shipped by rail to the 
old finish-grinding mills. The two oldest 
kilns will be permanently retired in 1975, 
and one older kiln will be placed on stand- 
by when needed. 

Louisiana Cement Co., Div. of OKC 
Corp., installed a 12.5-foot/14-foot-diam- 
eter by 460-foot-long wet-process kiln at 
its New Orleans, La., plant, increasing 
annual production capacity from 320,000 
tons to approximately 700,000 tons. New 
3,000-horsepower raw- and finish-grinding 
mills, each 12-feet by 36-feet, were also 
installed. Kiln modifications at Pryor, 
Okla., by Oklahoma Cement Co. of OKC 
Corp., increased annual clinker production 
capacity from 375,000 tons to 450,000 
tons. The two expansions cost about $18 
million. Monolith Portland Cement Co. 
completed installation of a 15.5-foot/17.5- 
foot-diameter by 520-foot-long wet-process 
kiln at its plant near Tehachipi, Calif. The 
new kiln, with an annual capacity of 530,- 
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000 tons, replaced five old kilns. 

In addition to the nine old kilns per- 
manently shut down mentioned above, 
other companies removed old or obsolete 
kilns from service. At Humboldt, Kans., 
The Monarch Cement Co. shut down two 
obsolete kilns in 1974 with production 
capacity about equal to that of the new 
kiln that was completed in 1973. Martin 
Marietta Cement completed a major re- 
habilitation of its Buffalo, Iowa, plant in 
February and shut down two old small 
kilns with an annual capacity of about 
108,000 tons. The remaining annual ca- 
pacity of the plant is 540,000 tons. In 
December, General Portland Inc., shut 
down permanently three small kilns at 
Tampa, Fla., used to produce white ce- 
ment. Removal of the white cement facili- 
ties reduced the annual capacity of the 
Tampa plant about 2%. Calaveras Cement 
Div. of The Flintkote Co., removed two 
47-year-old kilns from service at its San 
Andreas, Calif., plant in January. 

Planned Expansions and New Plants.— 
One new plant and 16 plant moderniza- 
tions and expansions were under construc- 
tion and scheduled for completion in 
1975. Construction began in early 1974 
on a $31 million new plant about 7 miles 
north of Brooksville, Fla., for Florida 
Mining and Materials Corp. A 14.5-foot- 
diameter by 229-foot-long dry-process kiln 
equipped with a four-stage counterflow 
suspension preheater will have an annual 
capacity of 564,000 tons when completed 
in late 1975. Other equipment includes 
two 2,500 horsepower finish mills. 

Missouri Portland Cement Co. started 
construction of a new 16-foot/18.7-foot- 
diameter by 540-foot-long dry-process kiln 
with a single-stage suspension preheater 
at its Joppa, Ill., plant to increase the 
annual capacity by 750,000 tons to 1,314,- 
000 tons. Also the company was installing a 
13- by 32.75-foot raw grinding mill and a 
16- by 50-foot, 8,000-horsepower grinding 
unit, reportedly the largest finish mill in 
the United States. The $28 million expan- 
sion was scheduled for completion in late 
1975. Citadel Cement Corp. was installing 
a 16.5-foot-diameter by 190-foot-long modi- 
fied Lepol-type traveling-grate preheater 
dry-process kiln at Roanoke, Va., doubling 
the annual capacity of that plant to 1.2 
million tons. Included in the $36 million 
project are two roller mills for raw grinding 
and two 13- by 34.5-foot finish mills. 

Kaiser Cement & Gypsum Corp. began 
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expansion of its San Antonio, Tex., plant 
to increase annual clinker production ca- 
pacity by 335,000 tons to 785,000 tons. 
The project, costing $11.5 million, includes 
installation of a 13.5-foot-diameter by 
190-foot-long dry- process kiln equipped 
with a suspension preheater and a roller 
mill for raw grinding. Under a 15-year con- 
tract, 75% of the clinker from the few kiln 
will be sold to Gulf Coast Portland Cement 
Co. at Houston, Tex. Universal Atlas 
Cement Div. of United States Steel Corp., 
expected to complete modernization and 
expansion of its Leeds, Ala., plant by 
yearend 1975. New equipment included 
a 15-foot-diameter by 220-foot-long dry- 
process kiln equipped with a four-stage 
suspension preheater, a Hazemag crusher- 
dryer, a Loesche roller mill for raw grind- 
ing that utilizes an electrostatic precipitator 
for dust collection, and a 9.5- by 35.8-foot 
finish-grinding mill. Annual production 
capacity will be increased by 316,000 tons 
to 634,000 tons. The company was also 
modernizing and expanding its Buffington, 
Ind., gray cement plant facilities by 
installing a Loesche roller mill for raw 
grinding and four-stage suspension pre- 
heaters on the existing kilns to increase 
annual capacity by 78,000 tons to 585,000 
tons; completion was scheduled for mid- 
1975. 

Northwestern States Portland Cement 
Co. was installing a 15-foot/13.5-foot- 
diameter by 500-foot-long dry-process kiln 
at Mason City, Iowa, to increase annual 
production capacity by 282,000 tons to 
1,032,000 tons. Ash Grove Cement Co. 
was replacing five old wet-process kilns at 
Louisville, Nebr., with a new 15.5-foot- 
diameter by 160-foot-long ACL dry process 
kiln with a 12- by 80-foot traveling-grate 
preheater. Annual production capacity will 
be increased by 236,000 tons when the 
facility is completed in April 1975. The 
Whitehall Cement Manufacturing Co. had 
under construction at its Cementon, Pa., 
plant, a 12-foot-diameter by 165-foot-long 
dry-process kiln equipped with a four-stage 
suspension preheater. Scheduled for com- 
pletion in May 1975, annual production 
capacity will be increased by 250,000 tons 
to 794,000 tons. A 3,500-horsepower finish- 
grinding mill was expected to be oper- 
ational in September. 

Pennsuco Cement & Aggregates, Inc., 
subsidiary of Maule Industries, Inc., was 
installing a third kiln at its plant near 
Hialeah, Fla. The 19.5-foot/17-foot/18.5- 
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foot-diameter by 580-foot-long wet-process 
kiln will increase annual clinker produc- 
tion capacity to 1,128,000 tons when com- 
pleted by mid-1975. An identical kiln with 
a capacity of 740,000 tons was planned for 
1976. 

Martin Marietta Cement in a major 
modernization and expansion project at 
Roberta, Ala, was modifying two dry- 
process kilns by enlarging the diameter 
of the feed end section to increase the 
annual capacity of the plant by 150,000 
tons to 695,000 tons; completion was 
scheduled for late 1975. Portland Cement 
Co. of Utah was installing a new 16-foot- 
diameter by 300-foot-long wet-process kiln 
at its plant near Salt Lake City, Utah, to 
increase annual capacity by 145,000 tons to 
383,000 tons. Two old kilns will be re- 
moved from service but retained on stand- 
by status. New equipment in the modern- 
ization and expansion project include a ball 
mill for raw grinding and a 1,750-horse- 
power, 11.5- by 17-foot finish-grinding 
mill. 

The Monarch Co. expected to complete 
construction of its second new 12-foot- 
diameter by 165-foot-long dry-process kiln 
equipped with a four-stage suspension pre- 
heater in the fall of 1975. After old kilns 
are removed from service, the annual 
capacity of the Humboldt, Kans., plant 
will increase by 140,000 tons to 600,000 
tons. A 19-foot-diameter, four-stage coun- 
terflow suspension preheater was being 
added to one of the kilns at Stockerton, 
Pa., by Hercules Cement Co. When work 
is completed in 1975, the annual capacity 
of the plant will be raised by 107,000 tons 
to 765,000 tens, about a 16% increase. 
Twelve old kilns were being replaced by 
two 17-foot/19.5-foot-diameter by 500- 
foot-long dry-process kilns at Alpena, 
Mich., by Huron Cement Div. of National 
Gypsum Co. Annual capacity will remain 
unchanged at 2.5 million tons when com- 
pleted. When this phase of the modern- 
ization program is completed in September 
1975, the plant will have a total of 5 
kilns that replaced 22 older kilns. Other 
plant expansions scheduled for completion 
in 1975 include Coplay Cement Mfg. 
Co., increasing annual production capacity 
by 132,000 tons at Coplay, Pa., and Lone 
Star Industries, Inc., increasing capacity 
of its Davenport, Calif., plant by 30,000 
tons. 


In December, Ideal Basic Industries, 
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Inc., announced intentions to terminate 
cement production at its Baton Rouge, La., 
plant on March 31, 1975. The facility will 
be converted to a distribution terminal. 

Plans for six additional plant modern- 
ization and expansion programs were an- 
nounced. These were in various stages of 
planning and construction with completion 
scheduled for 1976 or 1977. Citadel Cement 
Corp. was replacing three old kilns at 
Demopolis, Ala., with a new dry-process 
kiln equipped with a suspension pre- 
heater, increasing annual capacity by 524,- 
000 tons to 750,000 tons when work is 
completed in 1976. In a $12.7 million 
expansion program at Mitchell, Ind., Le- 
high Portland Cement Co. was installing 
a new 11.5-foot/13-foot diameter by 360- 
foot-long dry-process kiln equipped with a 
single-stage suspension preheater to in- 
crease annual clinker capacity by 250,000 
tons to 750,000 tons. Also the company 
will install a 1,500-horsepower finish-grind- 
ing mill with completion of the project 
scheduled for mid-1976. The South Dakota 
Cement Commission embarked on a $20 
million expansion program to install a 
15-foot-diameter by 220-foot-long dry-pro- 
cess kiln equipped with a four-stage sus- 
pension preheater. Scheduled for comple- 
tion by mid-1976, the annual capacity of 
the Rapid City, S. Dak., plant will be 
increased by 755,000 tons to 1,032,000 tons. 
New equipment includes a Loesche roller 
mill for raw grinding and a 13- by 40- 
foot finish-grinding mill. 

Société des Ciments Vicat, of Grenoble, 
France, in its first venture in North 
America, acquired the National Cement 
Co., Inc. facilities at Ragland, Ala., from 
the Mead Corp. The National Cement Co., 
Inc. formerly a division of Woodward 
Iron Co. plant, has changed ownership 
five times since it was built in 1908 by Gulf 
Coast Portland Cement Co. The eminent 
engineer, L. S. Vicat, a pioneer in the 
cement industry in the early 1800's, was 
founder of the French company bearing his 
name. The new company started a modern- 
ization and expansion program to increase 
annual clinker production capacity from 
360,000 tons to 800,000 tons over a 3-year 
period. Construction was started to erect 
a four-stage suspension preheater over the 
existing dry-process kiln. When completed 
in 1976, the long kiln will be cut nearly 
in half at the preheater. The new facility 
incorporates the latest Japanese technology, 


CEMENT 


using auxiliary burners in the preheater 
for calcining raw materials before entering 
the kiln to increase output 2096 to 3046 
above that of other suspension preheaters. 
This is the first installation of its kind in 
the United States. Subsequently, another 
finish mill will be added to accommodate 
grinding the additional clinker. 

Monolith Portland Cement Co. planned 
to install a second  wet-process kiln, 
15.5-foot/17.5-foot-diameter by 520-foot- 
long, in 1976, identical to the kiln in- 
stalled at Monolith, Calif., in 1974; annual 
capacity increase would be 530,000 tons. 
Ideal Basic Industries, Inc., was modern- 
izing its Knoxville, Tenn., plant to im- 
prove productivity in 1976 by 85,000 tons 
to its rated annual capacity of 470,000 
tons. New equipment to be installed in- 
cludes a 3,000-horsepower raw-grinding 
mill to replace three small mills and 
two 2,000-horsepower finish-grinding mills. 
Ideal announced plans to build a new 
plant near Mobile, Ala., with an annual 
capacity of 1.5 million tons at a cost of 
$150 million, contingent on certain con- 
ditions. 

Cement Grinding Facilities.—In addition 
to the new finish-grinding mills mentioned 
in the foregoing section, other cement 
plants increased grinding capacity. Colum- 
bia Cement Corp., subsidiary of Filtrol 
Corp., installed preliminary grinding mills 
at Zanesville, Ohio, to increase grinding 
capacity by 10%. Phoenix Cement Co. 
added a new finish-grinding mill at its 
Clarkdale, Ariz, plant. Gulf Coast Port- 
land Cement Co. completed construction 
of a new finish mill that doubled annual 
grinding capacity to 750,000 tons at its 
Houston, Tex., plant. Arizona Portland 
Cement Co. completed its new finish-grind- 
ing mill at Rillito, Ariz., to increase an- 
nual grinding capacity from 500,000 tons 
to 1,150,000 tons. Kaiser Cement & Gyp- 
sum Corp. made modifications to finish 


273 


mills at Permanente, Calif., costing $0.55 
million and spent another $0.44 million 
at Cushenburry, Calif., installing a new 
raw mill to raise the annual capacity of 
that plant to equal kiln production of 
1,015,000 tons. River Cement Co. com- 
pleted its $6.9 million expansion at Festus, 
Mo. to bring finish-grinding capacity up 
to 1.2 million tons, an increase of 28%. 

The National Portland Cement Co. of 
Florida completed its 11- by 34-foot finish- 
grinding mill at Port Manatec near Braden- 
ton, Fla., with an annual capacity of 282,- 
000 tons. The plant operated on clinker 
imported from Europe. 

Cyprus Hawaiian Cement Corp., subsi- 
diary of Cyprus Mines Corp., was in- 
stalling a 2,000-horsepower, 11- by 33- 
foot finish-grinding mill at its plant near 
Barber's Point, Hawaii. The $6.8 million 
expansion program to increase annual 
capacity from 200,000 tons to 275,000 
tons was scheduled for completion in 
early 1975. In 1975, Medusa Cement Co. 
planned to install a new $3.6 million finish- 
grinding mill at Clinchfield, Ga., to in- 
crease annual grinding capacity from 700,- 
000 tons to 790,000 tons. Marquette 
Cement Manufacturing Co. announced a $7 
million project to modernize finish-grinding 
mills at its Hagerstown, Md., plant. 

In addition to the new National Port- 
land Cement Co. of Florida grinding plant, 
the following companies operated grind- 
ing facilities on imported, purchased, or 
interplant transfers of clinker: Jefferson 
Marine Terminal, Detroit, Mich.; Wyan- 
dotte Cement, Inc., Wyandotte, Mich. 
Lone Star Industries, Inc., Norfolk, Va.; 
Universal Atlas Cement Div. of United 
States Steel Corp., Milwaukee, Wisc.; and 
Allentown Cement Div., National Gypsum 
Co., West Conshohocken, Pa. G. & W. 
H. Corson, Inc., produced both portland 
and masonry cements at its grinding plant 
in Plymouth Meeting, Pa. 
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Table 7.—Raw materials used in producing portland cement in the United States 
(Thousand short tons) 


Raw materials 1973 1974 
Calcareous : 
Limestone (includes aragonit 544 r 85,699 87,667 
Cement rock (includes marl) ............................-------- 26,067 23,417 
e 2 TTT TWEET 5,144 4,922 
ruth NEE EE 1,981 1,111 
Jͤ ¹ -- ͥ ̃² . a da E HTC HG pep PR E 4,099 8,984 
Other (includes staurolite, bauxite, aluminum dross, pumice, and 
TT M materiil) EE 240 280 
ex zt 4444GFCͤͤ «ĩàAmAm ³¹ ... ER Len 2,058 2,285 
Bèndstons and GUN. Lou eoque Sr IE aane T 748 846 
Ferrous: Iron ore, pyrites, millscale, and other iron-bearing material -- 968 800 
Other: 
eee . ESRE EE 4.258 4.172 
ET NZ WT" EE EE GER 805 
(2 EE" EE EE —— 299 822 
DU MET V MEER 5 
Tatal ee ET r 138,188 187,227 
e ——— A — M Á —— — M —  ——— ——— —— 
r Revised. 
1Includes Puerto Rico. 
MASONRY CEMENT Martin Marietta Cement, North Birming- 


ham, Ala.; M.J. Grove Lime Div. of The 
Shipments of masonry cement were 3.4  Flintkote Co., Frederick, Md.; and River- 
million tons, down 1796 from the record ton Corp., Riverton, Va. In some States, 
4.1 million tons shipped in 1973. The unit masonry cement was not produced because 
value increased $3.50 per ton to $32.93, the majority of the masons preferred to 
and the total value of shipments was $113 purchase portland cement and add clay 
million. By yearend, 114 plants were manu- or lime for plasticity on the job. Despite a 
facturing masonry cement. Four plants decline in sales, masonry cement imports 
produced masonry cement exclusively: in 1974 were 102,600 tons. 
Cheney Lime & Cement Co., Allgood, Ala. ; 


Table 8.—Masonry cement shipped by producers in the United States, by district ' 
(Thousand short tons and thousand dollars) 


1978 1974 
District Average Average 
Quantity Value per Quantity Value per 
ton ton 
New York dnd Maine 134 8,609 $26.93 110 3,464 $31.49 
Eastern Pennsylvania `. 321 9,488 29.56 258 9,602 87.22 
Western Pennsylvania `. 169 4,955 29.82 145 5,039 84.75 
Maryland and West Virginia eg 163 4,402 27.01 128 8,878 80.30 
DIIS BEE 176 5,641 $2.05 158 5,227 83.08 
| i00. TEE 247 6,185 25.04 217 6,309 29.07 
Indiana, Kentucky, Wisconsin 554 18,099 23.64 470 14,745 31.37 
LUNDO eebe El 88 2,901 82.97 69 8,228 46.78 
vr ET ` ` GC 201 7,908 89.34 
Virginia, North Carolina, South 154 4,706 80.56 
CC —— —— 416 18,593 82.68 832 12,987 88.97 
C0 AAA ` 67 2,126 31.73 40 1,304 82.60 
FILS TEE Sees eae. 256 8,706 84.01 235 4,787 20.16 
FO) N EE HEU AND E 425 18,074 30.76 314 11,322 86.06 
Louisiana and Mississippi ___________ 51 1,479 29.00 45 1,433 81.84 
Minnesota, South Dakota, Nebraska 28 866 30.93 83 1,052 81.88 
or MERC MEN TTT 68 2,351 84.57 65 2,660 40.92 
T ee Ae ³ AA 84 2,400 28.57 75 2,484 82.45 
EC EE ee, 73 2.068 28.33 64 2,208 84.42 
Oklahoma and Arkansas 126 2,954 28.44 115 3.549 30.86 
Texas JC Ee? 234 6.606 28.23 195 6,438 33.02 
Wyoming, Montana, Idaho ______ NOLAN 7 183 26.14 7 239 34.14 
Colorado, Arizona, Utah, New Mexico 145 4,204 28.99 119 3,636 80.55 
Zelt, . ias a idisse: 6 169 28.17 6 193 82.17 
Oregon and Nevada ________.________ 
Northern California LL e 2 44 22.00 2 64 32.00 
Southern California ee 
T ³˙ c EE Ee, Ee 16 537 33.56 14 706 50.43 
U.S. total or avr age 4.057 2119.547 29.47 3,370 2111,107 32.97 
Foreign import s 73 1.981 27.14 62 1.023 31.02 


Total or average Lesen 4,130 121,528 29.43 3,432 113,030 32.93 

1 Does not include quantities produced on the job by masons. 

2 Data do not add to total shown because of independent rounding. 

Cement imported and distributed by domestic producers only. Source of imports withheld to 
avoid disclosing individua! company confidential data. 
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Table 9.—Masonry cement production and stocks in the United States, by district 
(Thousand short tons) 


1973 1974 
Plants Stocks! Plants Stocks 2 
District active Produc- at mills active Produc- at mills 
during tion December during tion December 
year 81 year 81 
New York and Maine 6 126 1 6 116 18 
Eastern Pennsylvania 10 326 22 10 269 83 
Western Pennsylvania 5 166 1 5 146 16 
Maryland and West Virginia 8 167 6 8 132 6 
Gh; oo eee ees 5 169 10 5 160 11 
i (K ³⁵„V] 8 4 249 68 4 200 51 
Indiana, Kentucky, Wisconsin 6 559 39 5 463 82 
ier 8 85 5 2 77 18 
Tennesse 5 229 18 6 175 18 
Virginia, North Carolina, South 
Carolina (22 eoncecssciee re n E ROSAS 6 417 14 5 836 18 
Georgia ooo eere neni eee | 6 288 20 5 257 31 
Alabama `... en 7 416 117 7 323 26 
Louisiana and Mississippi ...... 2 40 2 2 88 8 
Minnesota, South Dakota, Nebraska 8 25 10 4 31 8 
7%%%ͤd elg et 8 61 5 3 69 9 
Missour1 44 4 77 7 4 80 12 
Kansas EE 5 70 19 5 58 18 
Oklahoma and Arkansas 5 125 8 5 110 4 
Tezis mmm e EO 12 250 21 12 216 24 
Wyoming, Montana, Idaho ............ 4 8 8 4 7 8 
Colorado, Arizona, Utah, New Mexico 6 145 9 6 120 10 
Washington 4 7 4 4 4 2 
Oregon and Nevada see X zu (3) us NS (2) 
Northern California |... = 1 (3) dus Ss E (* 
Southern California ` 1 1 -- 1 8 
Hawaii cento Scerimieu 2 16 2 14 2 
TOUS) WEE eus 116 34,022 821 114 3 4 8,402 864 


: Includes imported cement. 
3 Less than 500 short tons. 


S Includes 2,997 tons produced from clinker and 1,025 tons produced from cement in 1978; and 
2,658 tons produced from clinker, and 844 tons produced from cement in 1974. 
* Data do not add to total shown because of independent rounding. 


ALUMINOUS CEMENT 


Aluminous cement, also known as cal- 
cium aluminate cement, high-alumina ce- 
ment, and “Ciment Fondu,” is a nonport- 
land hydraulic cement produced at three 
plants in the United States. Universal 
Atlas Cement Div. of United States Steel 
Corp., manufacured calcium aluminate 
clinker and cement at a facility adjacent 
to its gray portland cement plant in 
Buffington, Ind. The Aluminum Co. of 
America operated kilns and grinding 
facilities to produce aluminous cement 
at Bauxite, Ark. Lone Star Lafarge Co., a 
joint venture between Lone Star Industries 
and the Lafarge Group, grinds calcium 


aluminate cement from imported clinker 
at Norfolk, Va. 


SLAG CEMENT 


Slag cement has not been manufactured 
in the United States since 1972. Some 
shipments of slag cement were made from 
stocks at mills during 1973, but no slag 
cement shipments were made in 1974. 
The last plants to produce slag cement— 
Martin Marietta Cement at North Birming- 
ham, Ala., and Cheney Lime & Cement 
Co. at Allgood, Ala.—experienced con- 
siderable difficulty obtaining granulated 
slag from local steel mills and were unable 
to purchase an adequate supply elsewhere. 
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ENERGY 


Shortages of fossil fuels and sharp price 
increases for all fuels were of primary 
concern to cement manufacturers. Im- 
ported fuel oil costs quadrupled, compell- 
ing many companies to convert to coal as 
primary fuel, while others were in various 
stages of planning and installing coal- 
handling facilities. Some companies ac- 
quired coal resources while others made 
long-term purchase contracts. 

Although Lone Star Industries, Inc. 
was converting the majority of its plants to 
coal burning, the company continued to 
drill for natural gas in Oklahoma, Texas, 
and New Mexico and made plans for 
drilling another gas well in Colorado. 

Marquette Cement Manufacturing Co. 
acquired coal properties in 1974 in 
Sequatchie County, Tenn. The company 
expects to start mining coal from this 
property in the second half of 1975 to 
supply two of its cement plants. Medusa 
Corp. began strip-mining coal and con- 
tinued to explore for oil and natural gas. 

National Cement Co., Inc., acquired its 
own coal mine and will convert the Rag- 
land, Ala., plant from natural gas to coal 
as a primary fuel, utilizing fuel oil as a 
standby fuel. In 1974, United Cement 
Co. burned coal that was purchased, but 
the company anticipates that by 1975 it 
can ship from company-owned coal mines 
in Tennessee to its plant at Artesia, Miss. 

In September, California Portland Ce- 
ment Co. acquired an existing underground 
coal mine near Price, Utah. The mine 
contains high-quality coal with estimated 
reserves of recoverable coal in excess of 
12.5 million tons that are adequate for 
25 years of cement production at all three 
plants. Soldier Creek Coal Co., a subsidiary 
of the company, will operate the mine, 
expected to be in production by yearend 
1975. The company was installing coal- 
burning facilities at each of its three 
plants in California and Arizona at a 
cost of about $2.2 million for each plant. 

Early in 1974, Ideal Basic Industries, 
Inc., and Rocky Mountain Energy Co., a 


subsidiary of Union Pacific Corp., formed 
a joint venture, Stansbury Coal Co., to 
reopen and expand an underground coal 
mine near Rock Springs, Wyo. The mine 
was scheduled to start production in 
early 1976 with an initial annual capacity 
of 1.25 million tons, expandable to 1.5 
million tons. Most of the mine’s produc- 
tion capacity has been committed under 
long-term sales contracts, in part to five 
Ideal cement plants and in part to other 
customers. The company was exploring 
a coal deposit in Oklahoma and expects 
by 1978 to supply six of its plants in the 
Central States and on the Gulf Coast, in- 
cluding the proposed Mobile, Ala., plant. 
The company estimates the cost to con- 
vert an average size plant to burn coal 
to be about $2 million. 

Until 1973 Kaiser Cement & Gypsum 
Corp. had a noninterruptible contract for 
the supply of natural gas to its San 
Antonio, Tex., plant. A regulatory agency 
in Texas established a system of priorities 
that superseded the previous contract, 
and the plant’s supply of natural gas from 
that source was drastically reduced. In 
1975 the plant will be converted to use 
coal for primary fuel at a cost of $1.6 
million. 

Petroleum coke was becoming an im- 
portant fuel in the manufacture of cement. 
General Portland Inc. converted its dry- 
process plant in California to use petro- 
leum coke as primary fuel; coke is a re- 
finery waste product and a lower cost 
fuel. The company’s Tampa and Miami, 
Fla., plants were also converted to use 
petroleum coke as primary fuel. 

Dundee Cement Co. was using additives 
(pozzolan) as one way to conserve energy. 
High cost of fuel was responsible for an 
increase in the production of Type IP, 
portland-pozzolan cement, and Type IS, 
portland-blast furnace slag cement. Ship- 
ments of Type IP and Type IS in 1974 
were 672,000 tons, compared with 1,021,- 
000 tons in 1973, 438,000 tons in 1972, 
and 104,000 tons in 1971. 
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Table 10.—Clinker produced in the United States, by kind of fuel 


Clinker produced Fuel consumed 
Quantity Coal? Oil 
Year and fuel (thou- Percent (thou- (thou- Natural 
Plants sand of sand sand gas 
short total short 42-gallon (thousand 
tons) tons) barrels) cubic feet) 
1978 : 
SS os 41 319,009 24.8 r 4,717 e 2 
Aosta) 16 39,444 12.1 m 9,381 os 
Natural gas $1 311.550 14.8 SS x 78,681,049 
Coal and oil ........... 11 5,944 1.6 1,026 1.331 Ze 
Coal and natural gas __ 28 11,058 14.1 1,414 Gë 40,372,442 
Oil and natural gas .. 86 18,819 24.1 SC 2,510 92,263,767 
Coal, oil, and natural gas 4 2,888 8.0 808 118 6,707,972 
Total 22 166 18,212 100.0 r 7,465 13,400 217,025,230 
1974: 
%%% 42 319,298 24.8 4,124 Lag im 
Oil MEREDITH Ee 10 36,801 1.4 Ge 5,465 Ša 
Natural gas 27 310,980 14.1 Së MS 10,246,614 
Coal and oil 16 8,465 10.9 1,367 2,604 ae 
Coal and natural gas .. 83 12,960 16.6 1,616 eS 47,830,734 
Oil and natural gas 81 15,813 19.6 EA 1,902 74,842,814 
Coal, oil, and natural gas 9 5,170 6.6 487 339 15,962,214 
Total 168 477,978 100.0 8,094 10,810 208,882,276 


r 


Revised. 

1 Includes Puerto Rico. 

S Includes 23 of anthracite, 7,440 of bituminous, and 2 of petroleum coke in 1973; and 42 of an- 
thracite, 7,776 of bituminous, and 276 of petroleum coke in 1974. 

8 Average consumption of fuel per ton of clinker produced was as follows: 1978—coal, 0.24867 
ton; oil, 0.993 barrel; and natural gas, 6,812 cubic feet. 1974— coal, 0.24491 ton; oil, 0.942 barrel; 
and natural gas, 6.398 cubic feet. 

Data do not add to total shown because of independent rounding. 


Table 11.—Clinker produced and fuel consumed by the portland cement industry in the 
United States, by process 


Clinker produced Fuel consumed 
Plants Quantity Coal? il 
Year and process active (thou- Percent (thou- (thou- Natural 
during sand of sand sand gas 
year short total short 42-gallon (thousand 
tons) tons) barrels) cubic feet) 
1973 : 
Wet EE 108 45,955 58.8 4,270 9,782 148,188,081 
EE 69 29,911 38.2 F 3,088 8,488 62,683,187 
Both oe eee 4 2,846 8.0 107 185 11,154,012 
Total . 166 78,212 100.0 r 7,465 13,400 217,025,230 
1974: 
NM AAA 100 44,977 57.7 4.875 7,846 189,045,798 
Dry .....-...22.2.2..-.-.- 68 80,244 38.8 8,405 2,274 59,655,237 
Both ` 6 2,758 8.5 314 190 9.681.246 
Total ___------------- 168 877,978 100.0 8,094 10,810 208,882,276 
r Revised. 


1 Includes Puerto Rico. 

2 Includes 28 of anthracite, 7,440 of bituminous, and 2 of petroleum coke in 1973; and 42 of an- 
thracite, 7,776 of bituminous, and 276 of petroleum coke in 1974. 

3 Data do not add to total shown because of independent rounding. 
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Table 12.—Electric energy used at portland cement plants in the United States, 
by process 


Electric energy used 


Fin- Average 
Generated at ished electric 
portland cement Purchased Total cement energy 
Year and plants pro- used 
process duced per ton of 
Quantity Quantity Quantity (thou- cement 
Active (million Active (million (million Per- sand produced 
plants kilowatt- plants kilowatt- kilowatt- cent short (kilowatt- 
hours) hours) hours) tons) hours) 
1978: 

77 7 171 101 5.902 6,078 56.0 749,012 * 128.9 
Dry’? lx 1 648 66 8,918 4,461 41.1 732,176 * 188.6 
Bil E ES 4 817 817 2.9 2,868 184.2 

Total 719 171 10.182 10.851 100.0 * 88,551 7 129.9 

Percent of total 

electric energy 
used ......... I 6.6 =. 98.4 c EN HON um 
1974 

Ot EE 4 185 98 6,700 5,885 64.6 45.727 127.6 
DTCC 7 499 70 8,938 4,487 41.5 81,042 142.9 
Bot 1 11 5 401 412 8.9 2,717 161.6 

otal 2 645 173 10,089 10,684 100.0 79,486 184.4 

Percent of total 

electric energy : 
„ m 6.0 es 94.0 ER 2 SN SH 


r Revised. 


1Includes grinding plants and white cement facilities. 


3 Includes Puerto Rico. 


3 Includes data for grinding plants, seven in 1978; eight in 1974. 


TRANSPORTATION 


Trucks continued to haul most of the 
cement delivered to customers in the 
United States. However, railroads and 
barges transported most cement shipments 
from manufacturing plants to distribution 
terminals. Trucks hauled 8446 of the total 
cement shipments to customers, railroads 
moved 14%, and 2% was transported by 
water. However, waterborne transportation 
was becoming increasingly important. Re- 
cent studies on comparative efficiencies of 
various freight modes indicated that 1] 
gallon of fuel would move 300 ton-miles of 
freight by water, compared with 180 ton- 
miles by rail and 50 ton-miles by truck. 
Other studies expressed the average energy 
intensiveness of transportation modes in 
terms of British thermal units (Btu) of 
energy required to move freight on a ton- 
mile basis as follows: Inland waterway 
carriers, 415 Btu per ton-mile; railroads, 
750 Btu per ton-mile; pipelines, 1,850 
Btu per ton-mile; trucks, 2,400 Btu per 
ton-mile; and air freight, 63,000 Btu per 
ton-mile. 

Individual long-haul waterway carriers 
reported fuel requirements considerably 
below averages; for example, deep-draft 
vessels such as the iron ore carrier Charles 


F. Wilson, operating on the Great Lakes, 
consume only 96 Btu per ton-mile. Most 
recent statistics showed that the cost of 
shipping by barge was 0.378 cent per ton- 
mile compared with 1.62 cents per ton-mile 
by rail, 8.25 cents per ton-mile by truck, 
and 23.31 per ton-mile by air. 

A trend, started in 1972 by many com- 
panies to reduce market areas by selective 
marketing has reduced transportation costs 
from earlier costs of about 25% to about 
1076 of the delivered price. 

In mid-1974, California Portland Ce- 
ment Co. acquired the cement distribution 
terminal at the Port of Redwood City, 
Calif., from Ideal Basic Industries, Inc. 
The company was supplying the facility 
with cement shipped by rail from its 
Mojave plant. Atlantic Cement Co., Inc. 
expanded storage capacity at its distribu- 
tion terminal at Jacksonville, Fla., from 
7,500 tons to 38,000 tons. Columbia Ce- 
ment Corp. enlarged its distribution ter- 
minal at Portland, Oreg. 

A nonmanufacturer of cement, Rinker 
Materials Corp. of West Palm Beach, Fla., 
added two silos to increase storage capacity 
by 16,000 tons to 40,000 tons and com- 
pleted bagging facilities at its terminal 
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at Port Everglades, Fla., in April. The corn- 
pany plans to build a new cement terminal 
at Cape Canaveral, Fla., with storage 
capacity of 40,000 tons; completion was 
scheduled for July 1975. 

Kaiser Cement & Gypsum Corp. in- 
staled a new distribution facility at 
Phoenix, Ariz., with 400 tons of storage. 
The company also increased storage ca- 
pacity from 500 tons to 1,500 tons at its 
distribution terminal at Lihue on the 
island of Kauai, Hawaii. In late 1974, 
Kaiser completed a new $1.4 million dis- 
tribution facility at Agana, Guam, increas- 
ing storage capacity by 800 tons to 9,300 
tons. Cement purchased by Kaiser from 
Asian manufacturers was sold to cus- 
tomers in the Far East, utilizing two com- 
pany-owned bulk ships, MV Orient Carrier 
—6,000 deadweight tons (dwt) and MV 
Tatpan—5,000 dwt. 

Missouri Portland Cement Co. had 9 
barges under construction to be added to 
its fleet of 36 company-owned rock and 
cement barges. The company reported fuel 
savings up to 80% using water trans- 
portation, compared with costs using truck 
and rail. 

Arkansas Cement Corp. was constructing 
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a cement distribution terminal at Alex- 
andria, La. Completion was scheduled for 
early 1975. Dundee Cement Co. was 
moving a large metal hopper silo from 
Monroe, Mich., to its distribution terminal 
at Lemont, Ill. When the $400,000 project 
is completed in 1975, the total storage 
capacity will be increased to 6,500 tons. 
Cement is transported by barge to the 
facility. 

Single-commodity trains (*commodi- 
train"), inaugurated by the Chicago and 
North Western Railroad in 1972, con- 
tinued to transport cement from two 
manufacturers in Mason City, Iowa, to 
distribution terminals in Burnsville, Minn. 
Trains carrying a minimum load of 2,000 
tons make five 275-mile round trips per 
week during the construction season. 

General Cement Co. (AGET) of Greece 
replaced its 4,800-dwt cement bulk carrier, 
Tsimentarches, which was hit and de- 
stroyed in Latakia harbor during 1973 
hostilities in the Middle East, with a newly 
built fully automated 4,200-dwt carrier, 
Perseus, from Norway. In January, its new 
6,500-dwt bulk carrier, Theseus, was 
launched in a Japanese shipyard. 


Table 13.—Shipments of portland cement from mills in the United States, in bulk and in 


containers, by type of carrier 
(Thousand short tons) 


Shipments to ultimate consumer 


Shipments from From terminal From plant Total 
Year and type plant to terminal to consumer to consumer shipments 
of carrier 
In In In 
In con- In con- In con- 
bulk tainers bulk tainers bulk tainers 
197 l 
Railroad ......... 1,163 258 1,418 48 11,111 698 18,175 
Truck ecco oe 877 89 r 17,523 184 r 48,572 5,541 r 72,316 
Barge and boat .. 8,670 88 67 ee 902 ES 969 
Unspecified? ..... EM Ss 18 i 49 11 78 
Total `eh 17,310 880 * 19,026 782 r 60,634 6,156 T % 486,697 
1974: 
Railroad ......... 7,010 208 995 16 9,551 886 11,398 
Trees 719 78 16,978 125 44,104 4,601 67,008 
Barge and boat .. 8,815 18 120 8 932 8 1.055 
Unspecified? ..... Me EN 8 4 17 2 26 
Total 16,644 296 18,091 745 65,204 6,442 379,482 
* Revised. 


1Includes Puerto Ríco. 
? Includes cement used at plant. 


3 Bulk shipments were 92.0% (79,660), and container (bag) shipments were 8.0% (6,938 tona) 
for 1973. Bulk shipments were 92.0% (73,295 tons), and container (bag) shipments were 7.8% 


(6.187) for 1974. 


* Data do not add to total shown because of independent rounding. 
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Table 14.—Cement shipments, by destination and origin * 
(Thousand short tons) 


Portland cement ? Masonry cement 
1978 1974 1978 1974 
Destination 
SOR UT EE EE 1,407 1,811 119 104 
VIN. EE E ee E 53 86 W W 
CCP EE EE E 1,711 1,385 W W 
PO ere WEE 866 888 66 
% ccc i a 3,135 8,184 (*) CH 
California, southern EE EEN 5,413 4,6465 (*) 1 
ai So EE —. . AA 1,598 1,339 46 84 
Conneaut Le . 906 742 16 15 
een ee e a Eod E 219 180 18 8 
District idealer P... eo e... 230 330 17 
qo ERU SET Sas HE TIN 5,850 4,984 455 843 
GOOTEL. quaa ENEE? 2,421 2,221 178 
PDC r0 COBRE ee OR CR CURE EEN 453 16 14 
"TTT ES Ser 8 IA d CL nee vi 429 418 2 1 
TTT. · ww AA 4.149 3,593 129 117 
C TER AAA Eeer c 1.838 1,730 125 111 
Uo. qe IP RR a EN EE eI 1,744 1,768 27 29 
e" ` ` de ² wmͥà ᷑ę . ] ⅛ K 1.126 1.146 27 29 
(Y loro WEE EE —5qP⸗ . 1,150 1,019 114 101 
CCCP E e EE ENEE EE 2,835 2,865 75 
"TEE EE EE EEN 278 251 18 12 
ee EE 1,525 1,385 129 105 
. TEE EE i na Ra A 1,460 1,188 51 44 
21r a E EE 8,198 8,027 179 158 
"ET D aede Ee DEE Ee 1,762 1,721 51 
20 ATUS Spo e ER X Ne EE Sr 968 911 17 66 
"TT WE EE EN 1,876 1,715 45 48 
MooR Meter CP a ee ee appen I aT i, yt TERN 282 269 8 8 
. ˙ A ⁵ d EECH PER 1.192 1,116 15 
COUTE "ee E ALBEIT NIE TOI 467 9 (*) (*) 
CC AAA 279 242 13 11 
. P ST OEA 2,252 1,928 87 66 
New- ` ` EE T 595 586 17 15 
P AAA 927 719 48 81 
Now Fork; wato. ⅛˙—¼⅜ręeCꝓ . .. , enit da 1,176 1,119 66 55 
New York, metropolitan? ____-----------------—- 1,968 1,629 49 42 
e ee. 1.972 1.728 288 227 
ene EE CHE 847 322 8 
x GSR TE E I OE EES MU Ape 8,837 8,327 237 208 
ni," , ` AAA d AA EES 1,419 1,474 66 56 
nu -. up Li: tcu Eeer R35 825 (*) 1 
Pennsylvania, eastern... os 2,276 2,055 86 74 
/c eege 1.206 1.142 90 79 
e . 1.947 1,762 Ge (4) 
D TA IL D AME . UNDC PNE 187 175 6 
e e. EE EE drm 1,025 1,066 162 131 
ndi Dakt co soaa . 334 844 10 10 
` ̃⅛ Am] EE ES X 1,744 1.646 209 174 
„„ EE 6,821 6,359 192 165 
Kh HS ola le cO Deae perdere que TORS Pese 686 684 1 1 
TEE 000 TIN OCA 143 120 6 
äi. c WEE EE ACORDE FU r 2.281 2,176 250 195 
A, W T OE a 1,104 1,167 T 
„% VINE" does du PE tma Sete IE 701 672 48 88 
ET S o ERES AT 1,887 1,621 68 64 
OI `Eh DO ie ad i CRINE AHORA 204 245 8 8 
uv NIC I qol. e r 88,200 80,875 4,071 3.888 
Foreign countries 259 250 88 72 
Pc EE r 88,459 81,125 4,159 8,460 
Origin : 
Deed Miles V. Fac. ose SNE r 82,916 15,871 4,057 8,870 
la at | ` c 2,062 1,988 un "T 
Foreign 7: 
Dena DEORUM. Lam ecd e E E ee tn 1,619 1,617 178 62 
TTT ͥ 0 RE E CRUCEROS 1,862 1,648 29 28 
TOOL eRe Aa Se aE — ART Pee a r 88,459 81,125 4,159 8,460 


r Revised. W Withheld to avoid disclosing individual company confidential] data; included with 
“Foreign countries.” 

1Includes cement produced from imported clinker and imported cement shipped by domestic pro- 
ducers, Canadian cement manufacturers, and other imports. Includes Puerto Rico. 

2 Excludes cement (1973—342; 1974—440) used in the manufacture of prepared masonry cement. 

8 Has no cement producing plants. 

* Less than 500 short tons. 

5 Direct shipments by producers to foreign countries and U.S. possessions and territories ; includes 
States indicated by symbol W. 
i EE cement produced from imported clinker by domestic producers (1973—2,673; 1974— 
: 7 Imported cement distributed by domestic producers, Canadian cement manufacturers, and other 
importers. Origin of imports withheld to avoid disclosing individual company confidential] data. 
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Table 16.—Portland cement shipped by plants in the United States, by type! 


(Thousand short tons and thousand dollars) 


1973 1974 
Type Average Average 
Quantity Value perton Quantity Value per ton 
General use and moderate heat 
(Types I and II) ...........- r 79,765 71,726,904 17 $21.65 78,474 1,927,557 $26.23 
High-early-strength (Type III) .. 2,811 66,352 23.06 2,696 11,423 21.61 
Sulfate-resisting (Type v) 681 14,985 21.81 823 8,653 26.79 
Oil well ee 654 14,473 22.13 989 27,667 27.97 
„ te 512 23,585 46.06 414 26,697 66.32 
Portland slag and portland 
pozzolan 2i. ec ED 1,021 22,103 21.65 672 16,843 25.06 
Ex pansivtteeeee 129 3.772 29.24 132 4.681 35.46 
Miscellaneous 3 |... 952 22,910 24.01 822 24,385 29.67 
Total or average r 86,597 * 1,895,084 21.88 79.482 2.107.906 26.52 


r Revised. 
1 Includes Puerto Rico. 
3 Includes waterproof cement. 


CONSUMPTION AND USES 


Shipments of cement into various States 
are considered to be an index of con- 
sumption. Portland cement consumption 
decreased 8% below the 1973 record ship- 
ments. Consumption shown in table 14 de- 
creascd in all but 12 States and shipping 
districts. The largest decrease was in Flor- 
ida with 866,000 tons; followed by South- 
ern California, 828,000 tons; Illinois, 556,- 
000 tons; Ohio, 510,000 tons; and Texas, 
462,000 tons. The largest increase was in 
the District of Columbia with 100,000 
tons, followed by Washington with 63,000 
tons, and Oklahoma with 55,000 tons. 
Consumption in northern California and 
Utah was virtually unchanged from ship- 
ments in 1974. 

Producers of ready-mix concrete were 
the primary customers for portland cement, 
receiving 65.8% of total shipments. Con- 
crete product manufacturers used 14.5% 
of the cement to make concrete blocks, 
concrete pipes, precast-prestressed concrete, 
and other concrete products. Direct ship- 
ments to highway contractors amounted 
to 7.5% of the total cement consumed 
during the year. Building materials dealers 
received 7.5% of the shipments, other 
contractors received 3.0%, Federal, State 
and other government agencies purchased 


0.4%, and 1.3% went for miscellaneous 
uses. 

New housing unit starts in 1974 were 
down 34% below those in 1973; never- 
theless, because of inflation, the value of 
new construction put in place was down 
only one half percent. Private construc- 
tion value decreased 6% below the 1973 
record, while value of public construction 
increased 18%. Residential construction 
value was down 23% for single-unit and 
multi-unit housing combined. Value of 
total private nonresidential buildings was up 
8%, led by industrial construction, 24%; 
farm (other than residential), 25%; office 
buildings, 4%; other commercial build- 
ings, 3% ; hospitals and institutional build- 
ings, 5%; and religious construction, 16%. 
Private educational building declined 20%. 
Private public utilities construction value 
was up 11%, led by electric power con- 
struction, 11%; and telephone, 8%. Total 
value of public construction advanced 
1596, comprising the following increases: 
Sewer systems, 37%; water supply facili- 
ties, 29%; conservation and development, 
20%; highways, 15%; hospitals, 24%; 
industrial, 26%; educational, 10%; and 
other public buildings, 23%. 


PRICES 


The average mill value* of portland 
cement (all types) was $26.52 per ton 
in 1974, an increase of $4.64 per ton. 
The mill values ranged from lows of 
$23.80 in Michigan and $24.20 in Kansas 
to highs of $29.33 in Florida, $33.69 in 
Hawaii, and $37.36 in Puerto Rico. 

The Bureau of Mines collects mill value 


for cement shipments but does not canvass 
cement prices. However, according to 


? Mill value is the actual value of sales to cus- 
tomers, f.o.b. plant, less all discounts and allow- 
ances, less all freight charges to customers, less all 
freight charges from producing plant to distribution 
terminal, if any; less total cost of operating ter 
minal, if any; less cost of paper bags and pallets. 
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Engineering News-Record, December bulk- 
mill prices ranged from $26.60 in Hagers- 
town, Md., to $57.60 in Waianae, Hawaii. 
Bagged cement prices were $6 to $10 per 
ton higher than bulk prices. All prices were 
subject to cash discounts. Base prices for 
portland cement in carload lots f. o. b. 
were reported monthly in Engineering 
News-Record for 20 cities in the United 
States. The December 1974 average for 
bulk cement was $33.45 per ton, compared 
with $26.76 in December 1973. In the 
20-city survey, bulk prices ranged from 
a low of $30.40 per ton in Pittsburgh, 
Pa., to highs of $37.40 per ton in Boston, 
Mass., and $37.20 per ton in San Fran- 
cisco, Calif. Masonry cement averaged 
$50.70 per ton in December 1974 and 
ranged from $43.14 per ton in Birming- 
ham, Ala., to $65.71 per ton in Kansas 
City, Kans. 

The Department of Consumer Affairs, in 
Puerto Rico, which attained cabinet status 
in 1973, regulates consumer prices. In 
January, an emergency price increase of 
25 cents was granted, raising the price of a 
bag of cement at the manufacturers level 
to $1.85, followed by another 7-cent in- 
crease in April. On July 18, 1974, the 
Department of Consumer Affairs approved 
a new pricing structure for cement in 
Puerto Rico that creates a price differential 
between bagged and bulk cement and 
granted price increases of 26.05 cents for 
bagged cement and 0.0005 cent for bulk 
cement. Approximately 47% of the cement 
is sold in bags. The new price structure also 
allows automatic pass throughs” for in- 
creases in certain cost items such as fuel, 
power, local transportation, gypsum, and 
property taxes. These costs account for 
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about 60% of the cost of producing ce- 
ment. By yearend, the price of a bag of 
cement was $2.239 bagged and $1.979 
bulk equivalent. Beginning January 1, 
1975, a new price formula will provide for 
a reasonable return on capital invested in 
the production of cement, with an objec- 
tive of 12% return. 

Skyrocketing fuel prices and inflation 
rates, much higher than in the United 
States, were responsible for substantial in- 
creases in foreign cement prices. A sampl- 
ing of price increases above 1973 prices 
for selected countries follows: Kingston, 
Jamaica, 81%; Beirut, Lebanon, 77%; Tel 
Aviv, Israel, 77%; Singapore, 73%; 
Milan, Italy, 72%; Athens, Greece, 62%; 
Ankara, Turkey, 52%; Buenos Aires, Ar- 
gentina, 429%; Tehran, Iran, 37%; Stock- 
holm, Sweden, 3656; Tokyo, Japan, 26%; 
Sidney, Australia, 25%; Paris, France, 
22%; Rio de Janeiro, Brazil, 18%; 
Brussels, Belgium, 17%; New Delhi, India, 
17%; and Panama, 16%. While the bag 
price was unchanged in Lima, Peru, the 
size of the sack of cement was reduced 
from 93 pounds to 26 pounds. 


Table 17.—Average mill value in bulk of 


cement in the United States 
(Per short ton) 


Portland Prepared All 


Year cement masonry classes 

cement? of cement 
1970 .......- $17.69 $22.68 $17.88 
1971 ........ 18.74 25.28 19.01 
1972 ......-.- 20.31 26.52 20.59 
1918.55 21.88 29.43 r 22.28 
1974 .......- 26.62 $2.98 26.79 

r Revised. 


1 Includes Puerto Rico. 
3 Masonry cement made at cement plants only. 


FOREIGN TRADE 


Although hydraulic cement exported 
from the United States decreased 11% 
in quantity, the value increased 65%. 
In relative importance, cement exports 
amounted to less than 0.496 of the quan- 
tity and 0.8% of the value of total domes- 
tic shipments. Six countries—Canada, the 
Dominican Republic, Mexico, the Nether- 
lands Antilles, the Leeward and Windward 
Islands, and Jamaica—received 88% of 
the 289,800 tons of cement valued at 
$14,860,000 exported to 82 countries. 

Portland cement and clinker imported 


from 16 countries, for consumption in the 
United States and Puerto Rico, decreased 
14% in quantity and 2% in value from 
the record 1973 imports. Nevertheless, 
despite an 8% decrease in domestic pro- 
duction caused by a general economic 
recession, imports comprised 7% of total 
domestic cement shipments. Nearly 60% 
of the imports entered at Customs Districts 
in two States—Florida (37.5%) and New 
York (22.4%). 

Canada continued to be the leading 
exporter, supplying 39% of the imported 
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cement and clinker, followed by the 
Bahamas with 14%; Norway and the 
United Kingdom, 12% each; France, 


Spain, and West Germany, 5% each; and 
Mexico, 4%. 

Clinker comprised 32% of the total 
imports in 1974, compared with 41% in 
1973, 34% in 1972, 24% in 1971, and 
15% in 1970. Four plants operated ex- 
clusively on imported clinker—two in 
Michigan and one each in Florida and 
Virginia. An additional 15 plants supple- 
ment their cement production by grinding 
imported clinker. 

While imports comprised 7% of domes- 
tic shipments, cumulative total imports of 
5.7 million tons exceeded the quantity 
of cement manufactured in all individual 
producing States with the exception of 


MINERALS YEARBOOK, 1974 


California, Pennsylvania, and Texas. 

The rate of duty on white, nonstaining 
portland cement was 1.0 cent per hun- 
dredweight including the weight of con- 
tainer; other hydraulic cement and clinker 
were duty free, as granted in the final 
stage of the Kennedy round of trade 
negotiations under the General Agreement 
on Tariffs and Trade (GATT). However, 
the statutory import duty from countries 
that do not have most-favored-nation status 
was 8 cents per hundredweight for white, 
nonstaining portland cement and 6 cents 
per hundredweight for other hydraulic ce- 
ment and clinker. 

World trade of cement and clinker was 
about 30 million tons, out of 780 million 
tons comprising total world shipments. 


Table 18.—U.S. exports of hydraulic cement, by country 


1972 1973 1974 

Country Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
Austria c oan uode aed gemere 168 $25 86 $18 152 $37 
Australia canoe oes esas 282 25 554 27 269 82 
Shan. a eee ee 2,722 181 1,614 94 4,184 230 
Belgium- Luxembourg 542 28 9 24 169 43 
Bl. ³ĩV5 8 142 dm Bag 488 26 
Bermuddde deeg m onze 293 25 269 20 75 20 

e . eee es 52 1 881 2 120 
Gun oe Emend 8 51,862 1,729 168,182 8,635 125,824 6,008 
keet, eege Tx De 564 2 m SÉ 
Chile. oe ce ee eee 1,018 66 107 42 108 19 
Costa Rica EE 512 16 646 28 61 17 
Dominican Republic ........--..-.---- 810 34 16,045 269 48,941 1,072 
Ecuador Ee 1,126 58 266 12 75 58 
Shit ecco ees 103 6 564 29 "e BS 
France 2L ß ⁰⁰⁰ A 8 116 15 436 80 181 88 
French West Indies .................- 76 8 966 11 1,086 28 
Germany, Wet 44445 444 84 374 60 108 30 
Fil a easier NE s 21 (1) 1705 41 
Guatemala 222222222222 = == 847 20 1,576 122 
Haiti 4-2 eee ð2ĩĩ ĩ³ ⁵ ⁵ 8 118 5 48 5 1.005 27 
Honda 8 357 16 546 28 68 15 
RE EE 86 6 1,200 86 1,721 95 
J ³WQjjA ⅛ ͤ y E 336 13 8,081 149 46 18 
Ff; A 168 13 232 22 129 20 
Italy eier ee LLL 483 82 424 35 700 99 
Jamaica EE 409 24 1,272 54 10,153 296 
fr. ³ð 8 1.360 246 2.840 444 2,207. 661 
Korea, Republic of __.____----~------- 106 5 318 33 86 28 
KUV! ĩ⅛²ꝛ˙ ³ꝛ ꝛꝛ y eS 98 2 260 7 16 11 
Leeward and Windward Islands 9,669 100 17,173 174 15,419 808 
Malaga Eur a 476 23 ST 23 
Maurtannnnn l " Le 475 21 2E 8 
Mexico o -da oe eh eee eme 5,036 816 68,391 2,355 88,765 8,018 
Netherlands Antilles 7,970 81 28,601 249 16,067 834 
New Guiness A m 1,140 51 am Ge 
Nicaragua -.....------------222-2--2-2-2-- 68 6 180 5 849 44 
ii V eee eee SC Se Gs pon 998 56 
Norway "ele 409 20 262 7 26 21 
Oman ê ³ðVöA» ð v eee Gen NS 487 58 8 oe. 
PBR” 11 9 1,425 64 2 1 
Pans 100 14 238 25 248 47 


See footnotes at end of table. 
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Table 18.—U.S. exports of hydraulic cement, by country—Continued 


1972 1978 1974 

Country Quantity Value Quantity Value Quantity Value 
(short (thou- (short  (thou- (short (thou- 
tons) sands ) tons) sands ) tons) sands ) 
a ee ͤ ——— — 30 31 584 $32 4,182 $275 
Py ee eae ae 174 15 207 35 1.710 151 
Saudi BS —TVTPT—T—T—— cta dais 402 33 1,201 67 73 100 
c 90 19 299 30 5,126 244 
South Africa, Republic of EE 66 18 140 19 30 
Eed 196 20 198 32 119 80 
Ee ON, EENEG 352 26 37 5 261 91 
TTT T T 932 72 587 81 178 75 
—————V—. P eS 204 9 193 23 251 163 
Trinidad and Tobago 383 16 365 22 82 29 

Trust Territory of the Pacific Islands 876 (1) 905 38 60 
FPV 539 15 109 3 1 (1) 
United Kingdom ewe SS MERE DOMO 431 28 436 54 434 91 
Fc A Cs pt 175 19 1,298 113 985 202 
Lo WEE Rit IC a SEM 29 15 93 20 848 87 
PP a 2,993 186 2,051 151 2.529 837 
Tell i aa 100,889 8,712 $24,740 8,980 289,844 14,860 


1 Less than % unit. 
3 Prior to January 1972, part of Arab Peninsula States. 


Table 19.—U.S. imports for consumption of hydraulic and clinker DES by country 
(Thousand short tons and thousand dollars) 


1978 1974 

Country — — d — —— —„— 
Quantity Value Quantity Value 
TTT TEE — — aise da 1) (1) 
TT TT EE EE r 947 r 16,965 30 20,015 
BN ) GEES 18 812 20 1,035 
(eo or E IL EE ENEE 2,779 r 41,797 2,245 87,149 
7 TTT ` Weer ²˙Ü AAA A EES Ae eg 23 449 
TTT E SO hr... AAA SIC aN Ee K 1 61 
.. ²˙ An... ̃ . ]ĩͤ . — ER, 302 4.798 315 5,246 
. PE; WEE EE DECUS LIRE RT 31 88 816 2617 4,338 
TT NEE TEIN ee ENEE EE 1) = wee 
sar NOVAE E A EE D RE MER (1 Tee e 
RE FE OP FY e r 22 r 436 8 68 
— e EE 42 225 geg = 
"nio ` SO RAS EE MAE EE 1 14 16 443 
MURIS MORE PCIE ENEE EE 278 4.346 220 2,993 
J EE AA 676 10,766 678 11.589 
"WC EE E EE EECH 361 ,123 271 4,118 
E ˙tl: ' ̃˙ͤ· r .... 8 41 817 88 1.628 
United Kingdom c E EEN 1,149 15,614 662 10,069 

wd ` ` NEE E EE ENEE? 40 502 91 
pr n enge Anere eege epo (1) - = 
4 WE EE ̃ͤͤ . a 2 90 2 117 
„„ AMETE NEOEAGTNPRE VENCER EE MP, ERR Rm r 6,686 7104,128 5,732 101,734 

r 
1 Less than % unit. 
Table 20.—U.S. imports for consumption of cement 
( Thousand short tons and thousand dollars) 
Roman, portland, Hydraulic White 
and other cement nonstaining Total 
Year hydraulic cement clinker portland cement 

Quantity Value Quantity Value Quantity Value Quantity Value 
c 3,192 61,115 1,691 19,672 28 970 4, 911 71,757 
o ar rare r 3,914 767,450 2,748 35,501 29 1.177 76,686 » 104,128 
116111 A 8,870 13,315 1,829 26,787 83 1,682 5,732 101,734 


286 MINERALS YEARBOOK, 1974 


Table 21.—U.S. imports for consumption of hydraulic and clinker cement, by customs 


district and by country 
(Thousand short tons and thousand dollars) 


1978 1974 
Quantity Value Quantity Value 


Customs district and country 


Anchorage: 
(e TT KEE 54 1.107 44 1.086 
/ ˙ ) ͥ so he ocd ͤ . EE E dE (1) 1 t. i 
Total -...----------------------------------------- — 64 13.108 44 133.086 
Baltimore: 
p d eM ececssaeees D SS n 1 
E e, dE 22 E 1) 69 
r ob oh oct sens ao - =e, Ax (9) 70 
Boston: 
Belg ium- Luxembourg (1) 22 a Se 
er ß . 1 22 (1) 1 
GES ————— "——— ne" — 1 44 (1) 1 
Bridgeport: CanadM⁊ah a2 a 16 
Buffalo: 

PNA EE a ee eie ae ER (1) (1) 

, e e MR, 677 9,733 657 10,200 

ß EEN EN (1) 2 Ge SC 

EEN EE 677 9,785 651 10,200 
Charleston : 

United Kingdom .....  ..................--.2...22-..- 278 8,617 oe T 
Chicago: 

Canadá... df ͤ ³Ü¹ T2 A EE A LUE 70 1.050 49 882 

Germany, West „ (1) 1 SE SE 

OUR) WEEN 70 1,051 49 882 
Cleveland: Canada ` (1) 34 41 1,032 
Detroit : 

p . 477 5,6591 460 6,142 

l ⁰¹A ⁰¹¹ anat ⁊ð . ei 88 178 2.747 69 1.274 

%% ³¹Ü¹Ü¹ͥ¹ cece AA ed 650 8.388 529 7,416 
Bü!!! 5orB‚c h uee eds 102 1.327 79 1.218 
El Paso: 

Gllen (1) 4 Ae Ge 

%õö²⁰³˙ö Eege 85 658 18 820 

H ⁰⅛˙ꝛäÄͥ ͥ ⁰•o TT.... LM Le eee 85 662 18 820 
Galveston: 
Germany, Wee (1) 8 S E 
United Kingdom ................--.- ee 108 1,621 27 816 
WV VE mE Cus cia a 108 1,524 21 316 
Great Falls: Canada 2 51 4 108 
Honolulu: Japans 1 18 16 443 
Houston: 

United Kingdom `... 169 2,005 140 2,148 
Laredo: -Mexico steiere -—-— ——— r (2) 12 Q) 2 
Los Angeles: 

Germany, West e (1) 16 (1) 6 

Spain EE 1 55 (1) 16 

f ß d cU 1 71 (1) 22 
Miami: 

nn,, ße e ß due us r 226 r 4,082 216 5,184 

Belgium-Luxembourg `... 2 78 2 50 

e v 222 r 2,692 42 560 

Germany, West 44 ES Gier 200 2,903 

Honduras eer Eege Seele 5 96 Se 2 

ü SR G—TeTꝗT?f::r:r ; 42 225 ats eu 

J ⁵³˖rw!..dn ete eee 80 461 x € 

NOPWRy EE 238 4,671 292 5,530 

Spain s/sa d ³o¹ aa hia ³ K e 1 180 73 1,031 

Sweden EE 41 817 88 1,628 

United Kingdom ...............- S 548 7,511 364 5,545 

! ⁵˙¹“—ww. ee ⁰0 a Ss 8 10 196 

%%%/ö«öéͤ»ñũ r %⅛˙¼¹¾80dll ELEC e M r 1,855 r 20.874 1.287 22.627 
Milwaukee: Canada _____--------.-.--.--..------- ee 1,428 1,289 
New Orleans: 

United Kn, ee — Ue 108 1,710 


See footnotes at end of table. 


CEMENT 287 


Table 21.—U.S. imports for consumption of hydraulic and clinker cement, by customs 


district and by country—Continued 
(Thousand short tons and thousand dollars) 


1973 1974 
Customs distriet and country 


Quantity Value Quantity Value 


New York City: 
Canada EE iam (1) (1) 


Germany, Ww ðͤ (1) 4 (2) 8 
Norway ³0»ͥͥͥ ⁰·³˙nſdſ!ſ / y ⁵ĩ y ĩ 438 6,095 886 6,059 
/ ²˙W EE 438 6,099 386 6,067 
Nogales: Mexico „ (1) 1 Se Ls 
Norfolk: 
Bahamas ee dE he Arr PE mE 153 3,154 173 4,235 
France ee 302 4,787 315 5,223 
SDAIN. tenes oe oe Luc ccs A a eee e 42 501 15 302 
United Kingdom o uou ow ce ae heeds: 46 595 23 349 
f ß ß ER 548 9,037 529 10,109 
Ogdensburg: T 
Canada Ee 320 5,853 240 4,603 
United Kingdom ` SS ae (1) 1 
KT DEE EE 320 5,853 240 4,604 
Pembina: 
CAN BOG cec et ee ] AA ee ho 163 r 3,219 119 2,677 
GUYS S ⁰: EL LEE eet (4) 1 
United Kingdom (2) 1 (1) () 
Total ³· ¾ Tb]! 163 3.221 119 2.577 
Philadelphia: 
lll en ³ aS E E a 2 46 
Cansda n Ded dd deren cc Su Gre = ES 
Germany, Week 4 416 8 890 
Yugoöslavis uio oo eee eee ee ee Set 2 90 2 117 
M ³· ee et AA EE EE. 6 506 1 653 
Portland, Maine: 
GNGUG) EEN 19 423 62 1.086 
St. Albans: 
Canada ccu % ˙ wm teda Een 165 3,500 126 2,795 
United. Kingdom eee e (2) 1 ER m 
TOtAl] ———nl eue ͥͥ ͥ ³˙ͤ m ee 165 3,501 126 2,795 
San Juan: 
Belgium-Luxembourg ............-...--.-.--....22--.-- 18 611 17 952 
Denmark -orar a Geen ³ðWͤA NUR We 1 60 
FFF eee en i ET (1) 11 (1) 23 
Germany, Wee «44 s ou (1) 1 
Spain ...... J ͤK0¾ ] v PD 8 26 600 12 580 
PFF ↄ³˙²¹di ] EE e 89 1,222 30 1,616 
Savannah: .. 88 1.500 53 830 
Seattle: Canada 2. nonno uen ur eee M 336 3,982 269 3.564 
Tampa: 
Bahamas ↄ˙lꝛ¼.. h yd ud ecu 568 9,729 489 10,650 
zelg ium- Luxembourg 3 106 1 33 
C nene rici ͥͤͤ ³AAAA ͤ Eee 107 1.679 E ET 
Colombia ⁵ðV» ͤ y ʒ awe ERE 2 Stee als A PN 23 449 
Germany, Weer. 8 29 376 64 961 
H ³ðW0wm. ee ee " 1 17 T 340 3 63 
Mexico scott : 208 3,214 207 2,671 
JJ ů VV ³Ä d ³ĩ³ K ³ĩ A ³ tes 30 540 46 740 
United Kingdoůul „„ 10 297 ei Sie 
Nenn dee 40 502 81 1.570 
Total www y edo nal mue r 1,012 r 16,783 R64 17,087 
Grand total ENEE r6,686 7 104,128 5,732 101,734 
r Revised. 


1 Leas than % unit. 
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WORLD REVIEW 


In 1974, about 1,700 clinker-producing 
cement plants in some 140 countries were 
operating, with an estimated total annual 
capacity of 900 million tons. In addition, 
more than 2,800 very small plants were 
reportedly operating in many communes 
and municipalities in the People's Repub- 
lic of China, accounting for more than 
50% of that country's estimated 35- 
million-ton capacity. Many new plants, 
plant expansions, and plant modernizations 
were under construction or in various 
stages of planning and financing through- 
out the world. 

The world cement situation continued to 
be a dichotomy of chronic shortage in 
many countries, particularly in Asia, 
Latin America and Africa, while consid- 
erable surplus existed in North America, 
Europe and some countries in the Far East. 
The serious economic recession, high in- 
flation, high interest rates, and sharply 
rising fuel costs experienced in the United 
States affected the economies of most 
other countries and specifically their con- 
struction industries. 

A construction slump in 19 European 
countries belonging to the European Ce- 
ment Association (CEMBUREAU) was re- 
sponsible for a 2.6% decrease in cement 
production in 1974, the first decline since 
World War II. Many kilns and some plants 
were taken out of production because of 
the depressed market. Nevertheless, during 
the year, seven new plants with a combined 
annual capacity of 3.5 million tons started 
operations in member countries. An addi- 
tional 19 new kilns went into production 
with a combined annual capacity of 12.2 
million tons. Six new plants and 15 plant 
expansions were under construction that 
will increase annual clinker production 
capacity by 14.3 million tons when com- 
pleted in 1975. 

Although cement price increases ranged 
from 7% to 105% in member countries, 
cement prices rose an average of 30% 
following sharp increases in fuel and 
power costs combined with the inflationary 
trend of all manufacturing cost items. 

Algeria.—Société National des Mate- 
riaux de Construction (S.N.M.C.) was 
expanding production capacity at its Za- 
hana plant about 22 miles southeast of 
Oran with a new 18-foot-diameter by 
275-foot-long-dry-process kiln equipped 


with a four-stage suspension preheater. 
Annual clinker production capacity will be 
increased by 1.1 million tons when com- 
pleted in early 1977. The company an- 
nounced plans for construction of a new 
plant at El Asnam about 99 miles south- 
west of Algiers. The dry-process kiln 
equipped with a suspension preheater will 
have an annual capacity of 1.1 million 
tons. Completion was expected in early 
1979. S.N.M.C. was constructing a 14.5- 
foot-diameter by 230-foot-long kiln equipped 
with a four-stage suspension preheater 
at its Hadjar Soud plant. The new addi- 
tion will have an annual capacity of 550,- 
000 tons, the same as the first unit. 

Barbados.—The Governments of Barba- 
dos and Guyana proposed to build a ce- 
ment plant in Barbados with an initial 
capacity of 270,000 tons. Clinker would 
be shipped to the state-owned Guyana 
Bauxite Co. Ltd. (Guyban) for finish 
grinding. Completion was scheduled for 
May 1976. 

Belgium.—In October, S.A. Cimenteries 
C.B.R. Cementliedryuen U.V. started op- 
erating a new slag-cement plant with an 
annual capacity of 550,000 tons near 
Gent. The company, in a joint venture 
with Eerste Nederlandse Cement Industrie, 
was constructing a new kiln at its Lixhe 
plant with an annual capacity of 1.1 
million tons. Completion was expected in 
1976. Ciments d'Obourg S.A. was in- 
stalling a 23.5-foot/20.8-foot-diameter by 
745-foot-long wet-process kiln with produc- 
tion capacity of 1.1 million tons at its 
Obourg plant. The new kiln, one of the 
largest in the world, was scheduled for 
production by mid-1975. 

Bhutan.—The Bhutan Government con- 
tracted for a cement plant with an an- 
nual capacity of 110,000 tons to be con- 
structed at Pagli. Completion was ex- 
pected in 1978. 

Brazil.—Cimento Tupi, S.A., was con- 
structing a new plant, with a 15-foot- 
diameter by 220-foot-long kiln with a sus- 
pension preheater, at Pedro de Sino in 
Minas Gerais that was scheduled for com- 
pletion in late 1975. Ube Industries, Ltd., 
and Nissho-Iwai Co. of Japan, in a joint 
venture with Brazilian firms, formed the 
company Industrias de Cimento Port- 
land Cantagalo S.A. to build a cement 
plant with a daily capacity of 2,640 tons 
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at Cantagalo near Rio de Janeiro. Com- 
pletion was scheduled for late 1975. Cia. de 
Cimento Nacional de Minas S.A. (CIMI- 
NAS) started operation of its Pedro Leo- 
poldo plant, with a dry-process kiln 
equipped with a four-stage suspension 
preheater in December 1974. Annual ca- 
pacity of the plant, located near Belo 


Horizonte, Minas Gerais, was 990,000 
tons. 
Bulgaria.—The Bulgarian Government 


was seeking bids to construct a cement 
plant with an annual capacity of 2 
million tons. 

Burma.—Plans were made to establish a 
new $25 million cement plant with an 
annual capacity of 240,000 tons at Kyaukse 
about 20 miles south. of Mandalay. Con- 
struction will be implemented with assis- 
tance from the People's Republic of China. 
When completed in 1978, Burma's produc- 
tion capacity will be 864,000 tons. 

Canada.—Canada Cement LaFarge Ltd. 
installed a new kiln at its St. Constant, 
Quebec plant, which doubled the annual 
capacity to 1 million tons at a cost of $25 
million. After the company completed its 
new dry-process (single-stage preheater) 
plant with production capacity of 1.1 mil- 
lion tons at Bath, Ontario, in September 
1973, the old Bellville, Ontario, plant was 
phased out. The company was replacing 
two old kilns at its Exshaus, Alberta, plant 
with a new kiln with a production capacity 
of 500,000 tons that will increase the plant 
capacity by 200,000 tons when completed 
in 1975 at a cost of $30 million. Also the 
company was modernizing its Havelock, 
New Brunswick, plant to increase annual 
capacity by 100,000 tons. Canada Cement 
LaFarge Ltd. announced a $13 million 
modernization of its Montreal East plant, 
converting from a wet to a dry process. 
Completion was scheduled for late 1976. 

Lake Ontario Cement Ltd., in the 
second phase of a major expansion of its 
Picton, Ontario, plant, was installing a 
new dry-process kiln equipped with a 
four-stage suspension preheater, having an 
annual capacity of 850,000 tons. When it 
is completed in late 1975, older kilns will 
be placed on standby. St. Mary’s Cement 
Company Ltd. completed installation of 
a new kiln at its Bowmanville plant that 
increased annual capacity to 700,000 tons. 
The company planned to double the capa- 
city of its St. Marys, Ontario, plant by 
late 1976. The expansion will include a 
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new kiln with an annual capacity of 500,- 
000 tons that was estimated to cost $30 
million. 

Genstar Ltd. announced plans to build 
a new $60 million plant on the British 
Columbia mainland with production ca- 
pacity of 750,000 tons. Haida Cement 
Co. Ltd., a newly formed company, planned 
to build a plant at New Westminster, 
British Columbia, with completion sched- 
uled for late 1975. Equipment will include 
a dry-process kiln equipped with a sus- 
pension preheater having an annual ca- 
pacity of 330.000 tons. Houg Cement Ltd. 
planned to build a small cement plant 
near Clyde, about 40 miles northeast of 
Edmonton, Alberta. 

Central African Republic.—Plans were 
revised to erect the clinker-grinding plant 
at Bangui, with an annual capacity of 
55,000 tons. 

China, People's Republic of.—About 
2,800 small cement plants were reportedly 
operating in 80% of China's counties, 
accounting for more than 50% of the 
national cement output. Quality of the ce- 
ment was improved. Following is a brief 
summary of small cement plants in some 
provinces and autonomous regions. In 
Honan Province more than 140 small plants 
have produced about 6.6 million tons of 
cement since 1970. Sinkiang had 37 
small plants, accounting for 6696 of the 
Province's cement output. Sinkiang's first 
small plant has an annual capacity of 
22,000 tons. Kwangsi had 112 small cc- 
ment works established since 1966 in 80 
counties or cities. Tsinghai Province had 
17 plants, with a yearly output of 55,000 
tons. Kansu Province had more than 80 
small cement plants, accounting for one- 
third of the Province's total output. The 
Wuwei County plant achieved an annual 
output of 7,500 tons. Seventy-one counties 
in Slensi Province operated small works, 
accounting for 41476 of the Province's 
total cement output. The Tachai cement 
plant in the Siyang district of Shansi 
Province increased annual capacity from 
7,700 tons to 22,000 tons by modification 
of the vertical kilns. Potash was recovered 
for fertilizer from the kiln dust. 

The Liku plant in the Hsinhsiang region 
of Honan Province increased daily output 
to more than 330 tons and reduced the 
cost from 88 yuan to 31 yuan per ton.“ 


81 yuan=about $2.2. 
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The Maanshan municipal cement plant 
in Anhwei Province increased annual out- 
put to 33.000 tons of grades 400 and 500 
cement. Puyi-Miao Autonomous Chou in 
south Kweichow has eight cement works. 
Tungtuchen, capital of Haman Li Miao 
Autonomous Chou, is a new city that 
recently established a cement works with 
an annual capacity of 11,000 tons. 

China has more than 50 large plants, 
some with capacities exceeding 1 million 
tons. The capacity of the country's cement 
industry was estimated to be more than 33 
million tons. 

Colombia.—Cementos Boyacá S.A. was 
instaling a new cement mill, 13.8 feet 
in diameter by 44.5 feet long, and slag- 
drying equipment that will enable the 
production of slag cement at its Nobsa 
plant. The new 4,500-horsepower grinding 
mill with an hourly capacity of 98 tons 
was expected to be in operation during 
the second half of 1975. Compañía Colom- 
biana de Clinker S.A., a newly organized 
company, was building a plant near 
Cartagena. Equipment will include two 
wet-process kilns with a combined daily 
capacity of 2,200 tons. 

Costa Rica.—In September, Industria 
Nacional de Cemento S.A. completed the 
conversion of an idle wet-process kiln to 
a dry-process kiln equipped with a two- 
stage suspension preheater. This increased 
the annual capacity of the Cartago plant 
by 165,000 tons to 495,000 tons. 

Cyprus.—Cyprus Cement Co., Ltd., was 
installing a new kiln to increase the ca- 
pacity of its Limassol plant by 275,000 
tons to 385,000 tons. 

Denmark.—A new kiln was installed at 
the Rordal plant by A/S Aalborg Port- 
land Cement-Fabrik (APCF). Production 
capacity was increased by 275,000 tons 
per year. On January 1, 1975, APCE 
will become the country's sole cement pro- 
ducer when it acquires Dansk Andels Ce- 
ment Fabric A.m.b.a. 

Dominican Republic.—Cementos Nacio- 
nales S.A. was constructing a new cement 
plant near the port of San Pedro de 
Macoris about 43 miles east of Santo 
Domingo. The dry-process kiln, 15 feet 
in diameter by 220 feet long and equipped 
with a suspension preheater, has an an- 
nual capacity of 560,000 tons and was 
scheduled for completion in September 
1975. 

Ecuador.—La Cemento Nacional C.A. 
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was planning expansion of annual capacity 
at its San Eduardo plant near Guayaquil 
by 550,000 tons. Equipment includes a 
14.5-foot-diameter by 204-foot-long dry- 
process kiln equipped with a suspension 
preheater and a 13-foot by 41-foot, 4,000- 
horsepower finish-grinding mill. 

Egypt.—Ste. Egyptienne de Ciment Port- 
land Tourah was planning to expand 
the annual capacity of its Tourah plant 
near Cairo from 1.4 to 2.1 million tons, 
with an addition of a dry-process kiln. 

Finland.—Paraisten Kalkkivuori Oy was 
replacing two old kilns with a new dry- 
process kiln at its Pargas plant, 22 miles 
south of Turku. When completed in 
January 1975, the capacity will be in- 
creased by 500,000 tons. Lohjan Kalk- 
kitehdas Oy was changing its plant at 
Virkkala with an annual capacity of 1.1 
million tons from wet to dry process. 

France.—S.A. des Ciments Portland de 
Lorraine installed a new kiln at its 
Heming plant with an annual capacity 
of 495,000 tons. Ciments d'Origny Desvr- 
oise completed construction of a kiln with 
an annual capacity of 545,000 tons at 
its Lumbres plant. Société des Ciments 
Frangais replaced an old kiln with a new 
kiln and increased production capacity 
at its Couvrot plant by 1.08 million tons. 
S.A. des Ciments de Dannes et Lavocat 
had a new kiln under construction at 
the Dannes plant to replace two old 
kilns; this kiln should increase annual 
capacity by 154,000 tons when completed 
in 1975. Ciments LaFarge was construct- 
ing two kilns with combined capacity of 
110,000 tons at Dunkerque to produce 
"Fondue" aluminous cement; completion 
was scheduled for 1975. 

Germany, West.—Six new kilns, which 
increased the country's annual capacity by 
about 2.2 million tons, were installed 
during the year by Anneliese Portland 
Cement and Wasser Kalkwerke A.G. at 
Ennigerloh (1.1 million tons); Buderus’- 
sche Eisenwerke Wetzlav at Wetzlav (1.1 
million tons) ; Portland-Zementwerke Heid- 
elberg A.G. at Burg-Lengenfeld (715,000 
ton); Marker Zementwerk G.m.b.H. at 
Harburg (1.1 million tons); Portland- 
Zcmentwerke Obergimpern GmbH at 
Obergimpern (550,000 tons); and Sud- 
bayer Portlandzementwerk Gebr. Weisbock 
& Co., G.m.b.H., at Rohrdorf (1.1 million 
tons). At least 21 kilns were replaced or 
removed from production in the country 
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during the year. Nordcement A.G. ceased 
clinker production at its "Siegfried" plant, 
Salzderhelden, at yearend, removing 418,- 
000 tons of annual capacity. 

Greece.—In February, Chalkis Cement 
Co. S.A. started clinker production from 
its new dry-process kiln equipped with 
a suspension preheater. Annual capacity 
of the plant at Mikro Vathi, Avlis, was 
increased by 1.1 million tons to 1.87 
million tons. An identical kiln under con- 
struction was scheduled for completion by 
yearend 1975 to bring the plant capacity 
to a total of 2.97 million tons. In July, 
ground was broken for General Cement 
Company's new plant at Methana in 
eastern Peloponnesus, with annual clinker 
production capacity of 1.5 million tons; 
completion was scheduled for yearend 
1975. However, construction was suspended 
because some Government officials con- 
sidered the plant harmful from an envi- 
ronmental and tourist standpoint. Halyps 
Cement Co. was installing a new kiln to 
replace three obsolete kilns at its Aspro- 
pyrogo plant in Attica. When com- 
pleted, annual capacity will be increased 
by 660,000 tons to 1 million tons. Titan 
Cement Co. S.A. was constructing a 
new plant at Kamaris, Bestea, with an 
annual capacity of 1.1 million tons. Com- 
pletion was scheduled for late 1975. M.A. 
Karageorgis S.A. was building a new 
plant at Messinia, South Peloponnesus, 
with an annual capacity of 1.1 million 
tons. The Government has approved the 
following investments: A $45 million 
plant in the Arcadia area with a capacity 
of 1.1 million tons; a $38.5 million plant 
in Laconia or Arcadia, Peloponnesus, with 
a capacity of 1 million tons; and an 
$18.2 million plant in the Preveza area 
with a capacity of 310,000 tons. 

Guatemala.—Cementos Novella S.A. com- 
pleted its new plant at San Miguel with 
a 13.6-foot by 195-foot-long dry-process 
kiln equipped with a four-stage preheater. 

Hungary.—Cement es Meszmuvek Veze- 
riyazgatosaga was replacing five old shaft 
kilns with two 15-foot-diameter by 263- 
foot-long dry-process kilns equipped with 
suspension preheaters at its Hejocsaba 
plant near Miskolc, completion was sched- 
uled for 1975. Each kiln has a daily 
capacity of 2,200 tons. Three finish- 
grinding mills are each 14.5 feet in 
diameter by 49 feet long with dual drive 
by two 2,100-kilowatt motors. When com- 
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pleted, it will be Hungary’s largest cement 
works, with an annual capacity of 1.6 
million tons of portland cement and port- 
land-blast furnace slag cement. Construc- 
tion was started at the Balapatfalva plant 
to increase capacity to 1.2 million tons 
when completed in 1978. 

Iceland.—Although clinker production 
capacity remained unchanged at 110,000 
tons per year, grinding capacity was in- 
creased by Sementsverksmidja Rikisins at 
its Akranes plant to 143,000 tons with the 
installation of a new mill. 

Indonesia.—At least eight new plants and 
plant expansions including three Govern- 
ments projects, with combined capacity of 
4.4 million tons, were in various stages 
of planning and construction. P.T. Semen 
Cibinong experienced delays in construc- 
tion of its new plant with production 
capacity of 628,000 tons at Cibinong, West 
Java, and completion was expected about 
October 1975. The delays and rapid in- 
flation raised the cost of the plant from 
$35 million to $41 million. The com- 
pany plans to increase the annual capacity 
of this plant to 1.1 million tons by adding 
a 15-foot-diameter by 220-foot-long dry- 
process kiln with a preheater. Estimated 
cost of the expansion was an additional 
$47.5 million, and completion was sched- 
uled in 1977. P.T. Semen, Indonesia, was 
constructing a large plant near the site 
of the Cibinong plant. A joint venture 
between P.T. Gunung Ngadeg Jaya and 
Onoda Cement Co. Ltd. of Japan had 
an application awaiting Government ap- 
proval to build a cement plant with an 
annual capacity of 550,000 tons in 
Cilacap, Central Java, costing $49.5 mil- 
lion. P. T. Semen, Baturaja, was installing 
a kin at a new clinker manufacturing 
plant in Baturaja, South Sumatra, with 
an annual capacity of 550,000 tons. Two 
finish-grinding mills, each with a capacity 
of 275,000 tons, will be installed in the 
principal marketing areas at Palembang 
and Telukbetung. 

Iran.—Fars & Khuzestan Cement Co. 
completed its new Abyek plant with an 
annual capacity of 1.1 million tons. Shemal 
Cement Co. was planning a new cement 
plant near Abe-Ali about 28 miles north- 
east of Teheran. The 15.7-foot-diameter 
by 243-foot-long dry-process kiln equipped 
with a suspension preheater will have 
an annual capacity of 770,000 tons. 

Iraq.—The Al Fuota plant about 35 
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miles west of Baghdad was completed in 
October with an annual capacity of 220,000 
tons. Mosul Cement Public Co. will in- 
stall a new dry-process kiln at its Bodoosh 
plant to increase capacity by 550,000 
tons. The Government of Iraq was build- 
ing a new cement plant about 100 miles 
south of Baghdad that will have an annual 
capacity of 2.2 million tons when the 
fourth kiln is completed early in 1978. 

Ireland.—At Drogheda, Cement-Road- 
stone Holdings Ltd. planned to replace 
the old wet-process plant at its Platin 
works with an additional dry-process kiln 
having an annual capacity of 1 million 
tons. When completed in 1977, the net 
increase in production capacity will be 
550,000 tons. 

Italy.—In 1974, Italy became the largest 
cement-producing country in Western Eu- 
rope. Cementerie Calabrolucane S.p.À. com- 
pleted two new plants, each with an 
annual capacity of 550,000 tons, at 
Castrovillari and Matera. Cementizillo 
started operating a new plant at Fanna 
with a capacity of 495,000 tons. Cemen- 
teria e Manufatti Fratelli Colaiacovo Snc. 
installed a new kiln at its Gubbio plant 
that increased production capacity by 
550,000 tons. Industria Siciliana Cementi 
S.p.A. increased the capacity of its Modica 
plant by 132,000 tons with the addition of 
a new kiln. Cementir-Cementerie del Tir- 
reno S.p.A. was installing a new kiln at 
its Maddolani plant with an annual ca- 
pacity of 1,265,000 tons. Completion was 
scheduled for 1975. S. A. C. C. I. S.p.A. 
was installing a new kiln at its Castelrai- 
mondo plant that will increase annual 
capacity by 275,000 tons when completed 
in 1975. 

Kenya.—East African Portland Cement 
Co., Ltd., expanded its Athi River Works 
capacity with a new kiln. Bamburi Port- 
land Cement Co., Ltd., was installing a 
new kiln with an annual capacity of 700,- 
000 tons at its Bamburi plant. Completion 
was scheduled for mid-1976. 

Korea, Republic of.—In March, Ssang 
Yong Cement Industrial Co., Ltd., com- 
pleted installation of a 19-foot-diameter 
by 312-foot-long dry-process kiln equipped 
with a suspension preheater at its Donghae 
plant. Capacity of the plant was increased 
by 1.3 million tons to 3.3 million tons. 
The company embarked on another ex- 
pansion program to raise the annual 
capacity of the Donghae plant by 6.1 
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million tons to a total of 9.5 million tons, 
one of the world's largest when completed 
in 1977. New equipment will include four 
15.8-foot-diameter by 246-foot-long dry- 
process kilns with suspension preheaters. 
Tong Yang Cement Manufacturing Co., 
Ltd., was increasing the capacity of its 
Samchuk plant by 1.8 million tons to 
2.9 million tons. Completion was sched- 
uled for 1977. Hanil Cement Manufac- 
turing Co., Ltd., was installing a new dry- 
process kiln utilizing auxiliary burners 
for precalcination in the suspension pre- 
heater at its Tan-yang plant. Capacity 
will be increased by 1.1 million tons. Hyun 
Dai Cement Co., Ltd., installed a 16- 
foot-diameter by 230-foot-long dry-process 
kiln equipped with a suspension preheater 
at its Tan-yang plant with a capacity in- 
crease of 770,000 tons. Chung Buk Cement 
Manufacturing Co., Ltd., plans to expand 
production capacity of its Jechun plant. 
Lebanon.—Société des Ciments Libanais 
increased production capacity of its Chekka 
plant by 220,000 tons to 1.5 million tons 
during the year. The company planned to 
install a new kiln that will increase an- 
nual capacity by another 715,000 tons. 
Malagasy Republic.—A $23 million ce- 
ment plant near Antsirabe was planned to 
be built with Yugoslav-West German 
cooperative assistance. 
Malta.—Hydrocarbon Industries Ltd., 
Malta Development Corp., and Maltese 
Falcon Cement Ltd. planned to build a 
$35 million cement plant with an annual 
capacity of 365,000 tons in Malta. Com- 
pletion was scheduled for mid-1978. 
Mexico.—Cementos Tolteca S.A. ac- 
quired three plants near the Pacific coast 
during 1973. The company started oper- 
ating the new kiln at its Atotonilco plant, 
that increased the annual capacity by 
600,000 tons. Cooperativa Manufacturera 
de Cemento Portland La Cruz Azul S.C.L. 
completed expansion of its plant at La- 
gunas, Oaxaca, increasing annual capacity 
by 330,000 tons. Equipment included a 
12.5-foot-diameter by 350-foot-long dry- 
process kiln with a two-stage preheater. 
The original kiln was scheduled to be dis- 
mantled and the other old kiln, 10 feet 
in diameter by 360 feet long, will be 
modernized with installation of a preheater. 
The company was installing a 17-foot-diam- 
eter by 270-foot-long dry-process kiln with 
a preheater at its plant in Ciudad Cruz 
Azul, Hidalgo. Completion was sched- 
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uled for early 1976. Cementos Anahuac 
S.A. completed an expansion project at 
its plant in Tlalnepantla that increased 
annual production capacity by 700,000 
tons. Cementos Apasco S.A. experienced 
delays in erecting a new kiln at its Apaxco 
plant because of material shortages. When 
completed in the spring of 1975, annual 
capacity of the plant will be increased to 
1.5 million tons. Work was continuing 
under similar difficulties erecting the new 
1,320-ton-per-day kiln at the Cementos 
Veracruz S.A. plant at Orizaba. 

Morocco.—Cimenterie Maghrebine, a 
new company formed as a joint venture 
between the Moroccan and Algerian Gov- 
ernments, was planning a cement plant 
with an output of 1 million tons at 
Oujda. 

Mozambique.—Companhia de Cementos 
de Mogambique ordered equipment for a 
new plant at Lourenco Marques and for 
a plant expansion in Beira. 

Nepal.—In early 1975, Himal Cement 
Co., Ltd. planned to start operation of 
its new wet-process plant with an annual 
capacity of 66,000 tons at Chobhar. 
Nepal’s Bureau of Mines expected to 
complete a project report in 1975 for a 
new cement plant in Bhainse-Hetauda with 
a production capacity of 220,000 tons. 

New Zealand.—New Zealand Cement 
Holdings Ltd. was installing the third 
kiln at its Westport plant that will increase 
production capacity by 165,000 tons 
when completed in October 1975. 

Nigeria.—West African Portland Cement 
Co., Ld. (WAPCC) started construction 
of a new cement plant near Shagamu 
about 40 miles northeast of Lagos with 
an annual capacity of 650,000 tons. 
Completion was scheduled for 1976. The 
Associated Portland Cement Manufac- 
turers Ltd., parent company of WAPCC, 
together with the Nigerian Government 
as principal shareholders, were forming 
a new company to build a cement plant 
near Ashaka where the railroad crosses 
the Gongola River about midway between 
Jos and Maidurgi. The two-kiln, dry- 
process plant will have an annual capacity 
of 650,000 tons when completed in 1977. 

Oman.—By decree of the Sultan of 
Oman, a cement plant will be built in 
that country. Cement Holding A.G. and 
Associated Portland Cement Manufac- 
turers Ltd. announced plans to erect the 
country’s first cement plant. 
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Pakistan.—The Iranian Government was 
assisting in the construction of a cement 
plant at Kohat, Northwest Frontier Prov- 
ince, with an annual capacity of 300,000 
tons. 

Panama.—Taiwan Cement Engineering 
Corp. was building a new plant near 
Calzada Larga for the Panamanian Gov- 
ernment with an annual capacity of 320,000 
tons. The name of the new establishment 
was Empresa Estatal de Cemento Bay- 
ano." 

Paraguay.— The Ministry of Industry 
and commerce was accepting tender pro- 
posals to build a plant to supply cement 
for construction of Itaipu dam, the world's 
largest hydroelectric project, undertaken 
jointly by Brazil and Paraguay. 

Peru.—On February 12, 1974, the Gov- 
ernment of Peru expropriated the country's 
largest cement producer at Atocongo near 
Lima and nationalized Cementos Lima 
S.A. 

Philippines.—Midland Cement Corp. 
built a plant at Bulingbing near Tanay 
in Rizal Province with a capacity of 
600,000 tons. In March, the Holderbank 
Group acquired an interest in Pacific 
Cement Co., Inc. The 10-year-old plant 
at Surigao required considerable reha- 
bilitation. 

Portugal.—Companhia de Cimentos do 
Norte (CINORTE) was building a new 
plant at Souselas near Coimbra. Com- 
bined annual capacity of the two dry- 
process kilns will be 1.1 million tons 
when completed in 1975. Two plant ex- 
pansions were planned for completion in 
1976 that would increase the country's 
annual production capacity by 1.65 million 
tons: A new kiln at the Alhanda plant 
by Companhia Cimento Tejo S.A.R.L., 
and a new kiln at Outao near Setübal 
by Secil-Comphania Geral de Cal e 
Cimento S.A.R.L. 

Qatar.—In October, Qatar National Ce- 
ment Co. completed installation of a new 
kiln that increased annual capacity by 
218,000 tons to 254,000 tons at its plant 
in Umm-Bab. 

Saudi Arabia.—Saudi Cement Co. was 
installing two new dry-process kilns at 
its Al Hassa plant between Al Hufut and 
Abqaiq that will increase annual capacity 
by 1.1 million tons. In addition, the 
company was modernizing its three exist- 
ing kilns. 

Singapore.—Ssang Yong Cement, Singa- 
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pore Cement Manufacturing Co. Pte, Ltd., 
a joint venture between Ssang Yong Ce- 
ment Industrial Co, Ltd., of the Re- 
public of Korea and Singapore firms, 
was instalhng a 13-foot-diameter by 40- 
foot-long, 4,000-horsepower finish-grinding 
mill near deepwater transportation. When 
completed in late 1975, thé plant will 
become Singapore's fourth clinker-grinding 
facility. Clinker will be supplied by 
Ssang Yong's Donghae plant in Korea. 

South Africa, Republic of.—Cape Port- 
land Cement Co., Ltd., was increasing 
the annual output capacity of its De Hoek 
plant by 500,000 tons. Completion was 
expected in June 1975. Anglo-Alpha Ce- 
ment Ltd. planned to install a new kiln 
at its Dudfield plant to increase daily 
capacity by 2,200 tons. Completion was 
scheduled for mid-1977. 

Spain.—La Auxiliar de la Construccion 
S.A. installed a new dry-process kiln at 
its San Feliu de Llobregat plant near 
Barcelona with an annual increase in 
capacity of 660,000 tons. Cementos Molins 
S.A. completed an expansion program with 
a new dry-process kiln that increased 
annual capacity of its San Vicente dels 
Horts plant by 990,000 tons. S.A. Espanola 
de Cementos Portland added a new dry- 
process kiln to its Yeles plant near 
Toledo, increasing production capacity by 
440,000 tons. Five new kilns were under 
construction that will increase the coun- 
trys annual production capacity by 4.1 
million tons, as follows: Cia. Valenciana 
de Cementos Portland S.A. at Factoria 
“C” Buñol near Valencia (910,000 tons); 
Cia. Catalana de Cementos Portland S.A. 
at its Vallirama plant near Barcelona 
(420,000 tons); Portland Iberia S.A. at 
its Castillejo plant near Toledo (550,000 
tons); Cia. General de Asíaltos y Port- 
land Asland at Sagunto (1.1 million tons) ; 
and Uniland at Monjos (1.1 million tons). 

Sweden.—A.B. Cement, the country's sole 
cement producer, was converting its Koping 
plant with annual capacity of 220,000 
tons to manufacturing lime. 

Switzerland.—In June, Bundner Cement- 
werke A.G. completed a new 1,760-ton- 
per-day kiln at its Untervaz plant, in- 
creasing annual capacity to 770,000 tons. 
Two old kilns will be modernized next 
year. Société des Chaux et Ciments de 
la Suisse Romande installed a new kiln 
with an annual capacity of 545,000 tons 
at its Eclepéns plant, increasing plant 
capacity by 187,000 tons. Two old kilns 
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were transferred to reserve, and an old 
kiln at the Roche plant was permanently 
abandoned. A new kiln at the Siggenthal 
plant increased Portland-Cement-Werk 
Wuerenlingen-Siggenthal A.G. production 
capacity by 407,000 tons. In the spring, 
Cementfabric Holderbank started con- 
struction of a new plant at Rekingen- 
Mellikon, Aargau. The kiln with an an- 
nual capacity of 770,000 tons was sched- 
uled for operation in spring 1975. 

Tanzania.—The State Mining Corp. was 
seeking bids to build the country’s second 
cement plant to be located near Tanga. 
Initial capacity of the plant is to be 
275,000 tons, and completion was planned 
for 1977. A Yugoslav company is involved 
in the planning, and Tanzania was expect- 
ing Yugoslav-West Germany cooperative 
assistance. Plans were also made to expand 
the capacity of the Wazo Hill plant and 
build another new plant in Mbeya. 

Taiwan.—Kvan Hsi Cement Corp. plans 
to establish a new cement plant near 
Kaohsiung with an annual capacity of 
1.3 million tons. Cheng Tai Cement Corp. 
was expanding production capacity of its 
plant at Tsoying with addition of a 13.5- 
foot-diameter by 195-foot-long dry-process 
kiln equipped with a suspension preheater. 
Completion was scheduled for mid-1975. 
Chia Hsin Cement Corp. was installing a 
15-foot-diameter by  220-foot-ong dry- 
process kiln equipped with a suspension 
preheater. The additional production ca- 
pacity was expected to be in operation by 
fall 1975. 

Tunisia.—The Tunisian Government 
planned to build a new plant with an 
annual capacity of 770,000 tons at 
Gabes. It also reached an agreement in 
principle with the Algerian Government 
for a joint venture to build a cement plant 
with an annual capacity of 1 million tons 
at Thala near the Algerian border. Ci- 
ments Portland de Bizerte was planning 
to expand the capacity of its Bizerte 
plant by 71,000 tons. 

Turkey.— Bolu Cimento Sanayii A.S. 
started operating its new plant near Bolu 
with an annual capacity of 550,000 tons. 
Unye Cemento A.S. completed its new 
plant at Ordu with production capacity 
of 550,000 tons. Nuh Cimento Sanayii 
A.S. installed a new kiln at its Hereke 
plant near Istanbul that increased the 
annual capacity by 440,000 tons. Mersin 
Cimento A.S. was constructing a plant 
at Mersin with an annual capacity of 
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1.1 million tons. Completion was scheduled 
for 1975. Akcimento Ticaret A.S. was 
installing a kiln at its plant near Istanbul, 
to increase production capacity by 550,000 
tons when completed in 1975. Nidge 
Cimento Sanayii A.S. also expected to 
complete construction of a new kiln at 
its Nidge plant in 1975, to increase annual 
capacity by 300,000 tons. Five new plants 
were planned or under construction with 
completion expected in 1976 or 1977: 
Masiin Cemento A.S. at Aardin (580,000 
tons), and Turkiye Cimento Sanayii A.S. 
near Kars (290,000 tons), Yozgat, Iskan- 
derun, and Canakkale. Aslan ve Eskihisir 
Muttehit Cimento ve su Kireci Fabrikasi 
A.S. was installing a new kiln to double 
production capacity of its plant near 
Darica to 1.1 million tons when com- 
pleted in 1977. The five new plants and 
nine plant expansions were expected to 
increase the country’s production capacity 
to 19.1 million tons when completed by 
1977. 

United Arab Emirates.—Union Cement 
Co. was building a plant in Ras al- 
Khaimah with an annual capacity of 
275,000 tons. Completion was scheduled 
for spring 1975. Norcem of Norway was 
providing technical assistance and will be 
responsible for operating the new plant. 
Sheikl Rashid planned to build a cement 
plant near Dubai with a capacity of 550,- 


Table 22.— Hydraulic cement: 


295 


000 tons. 

United Kingdom.—Aberthaw & Bristol 
Channel Portland Cement Co., Ltd., was 
installing a new kiln at its Aberthaw 
plant, to increase annual capacity by 
330,000 tons when completed in 1975. 
A new kiln was under construction at 
the Ribblesdale Cement Ltd., plant in 
Clitherol, Lancashire, to increase produc- 
tion capacity by 363,000 tons; completion 
was scheduled for 1975. 

Upper Volta.—Société Voltaique was 
building a clinker-grinding facility near 
Ougadougou with an annual capacity of 
33,000 tons. 

Venezuela.—C.A. Venezolana de Cemen- 
tos increased the capacity of its Pertigalete 
plant to 1.8 million tons and was installing 
an additional 13.5 foot/12-foot-diameter 
by 450-foot-long wet-process kiln. The 
company was installing a 12-foot-diameter 
by 450-foot-long wet-process kiln at its 
Maracaibo plant that will increase annual 
capacity by 750,000 tons. C.A. Fabrica 
Nacional de Cementos was installing two 
grinding mills at its Ocumare plant: 
13-foot-diameter by 37.5-feet-long, and 
15-foot diameter by 44.5 feet long. 

Yugoslavia.—Salonit Anhovo Industrija 
Gradbenega Materiala was expanding pro- 
duction capacity of its plant near Novo 
Gorica by 935,000 tons to 1.1 million 
tons. 


World production, by country 


(Thousand short tons) 


Country 


North America: 
Bahamas 


Canada (sold or used by producers 
Costa i ðé- 
P ³˙i¹ẽ¹A ³⁰·¹wmwm ⁰m na Ga EAE 
Dominican Republie „„ 
El Salvador «44 4«4«4« 


United States (including Puerto Rico) 
South America: 


/ ³oAiſͥ . due e ROC IU ei 


Uruguay 
Venezuela 


See footnotes at end of table. 


Nicaraāagüā -case caon 7? 8 
F ⁵²ðↄmä t 
Trinidad and Tobago 


ee mp ep ooo — —— —À E — = ——— M — e vm ww —au—ä—ẽ— — —— e — mm 


——— 2 —— 2 ew s GP m ee vm m 


1972 1973 1974 P 

—Á—— 1,087 1,051 875 
——— M 9,976 11,126 11,808 
33325 288 300 828 
erger 1,625 7 1.650 * 1,650 
EF 746 636 667 
——Á—— 240 265 821 
e 291 842 842 
E 89 119 157 
3 214 259 237 
3 M n 460 444 440 
mp PN 9,482 10,788 11,572 
CC 130 212 260 
ESE r 299 478 435 
— wae 316 273 266 
C 84.556 87.578 82,888 
GE 6,002 5,711 5,944 
ee 166 184 223 
FC 12.545 14.769 16,446 
"—— (— € r 1,524 1,519 1,571 
cr E A r 3,366 3,623 3,840 
828 631 585 e 535 
3 79 80 114 
222 NS 1.798 1.920 2.097 
EDEN 62 r 65 * 70 
F 513 570 603 
Ee 8,287 8,762 8,851 
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Table 22.— Hydraulic cement: World production, by country—Continued 


(Thousand short tons) 


Country 1972 1973 1974 P 
Europe: 
Albania PPPPPPPPP—Uww EE r 440 r 440 440 
Austris PCS r 6,994 6,900 1,082 
Belgium EE 1,516 7,761 8.196 
FCI ³³ſ(ſ0ͤ Ah A ILE um 4,310 4,605 4,138 
Seenot m ee cue oom ird 8,568 9,238 9,553 
Denmark òũ ⁰ lc ie 8 3,167 8,153 2,747 
Emland EE r 2.187 2,342 2,428 
PFF ĩðZLuſſ ⁵ðit(“ ³ðſſſ ͥͥ ͥ⁰ꝗypd. y y r 32,913 83,855 85,794 
Germany, East ooo ee ik te ³ð y 8 9,763 10,525 11,133 
Germany, West eebe ³]o³¹ e ead, 47,559 45,208 39,658 
YOGOCeO ee eege ĩ r 6,924 1,158 7,729 
III ⁵⅛ c ² ⁰ r ĩ . 8 8,278 3,757 8,789 
Iceland EE 8 148 148 111 
Irclünd 25.32 8 5l nc eo kr y Le mI ES dE 1,619 1,852 * 1,780 
! E r $6,884 40,027 40,024 
Luxembourg 2s et y dee aic 341 394 43 
Netherlands... o yd . ß 4.485 4.494 4.506 
JJ ⁰ e 0 ⁰ʒ 8 r 3,008 2,986 2,932 
Poland z- ⁰˙ſſ ³Ü¹w-w- E ĩð d ate 15.417 17,189 18,480 
Portúgali "E agent T 8,064 3,639 8,632 
Romanis- Loon %]Üĩiĩ yd ⁰¼: Lut eae eam RE e 10,154 10,856 12,340 
Spain (including Canary Islands) `. r 21,579 24,524 26,081 
Suede = t-a coca ek EE EE r 4,268 4,645 3,663 
Switverland WEEN r 6,298 6,345 5,790 
JJV ͤ õ0ſ/³ↄÄVddddddſſſ EE 114,970 120,703 126,766 
United. Kingdom 2. eee 19,894 22,031 19,600 
Yugoslavia ³Aͤ•A¹A.A.ſ00ſ0Tꝙäad ð Eier EE LAE 6,339 1,028 7.327 
Africa: 
FTC ͥͥ — AhT000TꝙBw UU E 1.023 1.122 * 1,160 
Angola nol lesse eer Lad ut A d é 688 847 * 860 
Cameroon EE 187 212 222 
Cape Verde Islands eene se ee eee 9 011 * 11 
Egypt EE 4,213 8,987 8,483 
(ET SEN 207 22 229 
F uL Eau LS AU mater LT DE D Lee NA NA 88 
Ji; . Ee 454 481 e 500 
Ivory TEE r 661 138 e 730 
Kénya EE ³VTbl ER ee DE 882 873 944 
iml: ME 100 e 100 * 100 
Libya x54 2-5 st a er do a ð AU M C 67 87 813 
Malagasy Repubblt!!eee 71 77 67 
1111111 hee 82 94 89 
I icu zones ou EE 1,700 1,785 2,110 
Mozambique: stitt 516 674 613 
Nicer EE 86 e 39 23 
II ³Üo ͥðꝛßdtt —————" aa r 1,260 1.847 1.329 
Rhodesia, Säthee nnn 8 690 742 770 
Senegal ß 369 826 366 
South Africa, Republic of ~_.-..-------__-_----.-___------- r 6,737 7,566 8,048 
i ³ĩ³¹.. ͤ„ꝛ= EE 175 229 831 
JC! ⁵i ñ e y ¼ . . . Le eie 261 346 826 
%)) ĩ EE 128 126 141 
Du S MOROCCO dd 8 r 690 583 572 
717; ³¹ꝛ ͤ ¾ —ê—ñuM„A—[— P ee i a 153 158 170 
j ³W oA ³Ä AAA rU ere 525 592 610 
]]]! ⁵ĩðVAA 4 8 534 454 * 420 
Asia : 
AF .. 109 155 161 
, e d LC uie Een 25 84 93 
BUI!!! r 220 213 190 
China, People’s Republic of““ c 2 ccc LL. .---- r 25,350 r 27,560 29,760 
CYDIUB eeh r 466 497 37 
Hong Kong ..———— eo 450 486 629 
II; EE r 17,368 16,541 16,722 
Indonesiü- attert 651 805 911 
FR DEE r 3.717 3.846 e 4,300 
IJ ll. eee os ee estates 2,100 2,000 2,000 
IJ ³ĩ⁰“ddd EL E 1.703 1.387 1.551 
Japan =- -oides eene 88 r 73,074 86,110 80,592 
Jordan. EE 730 680 657 
Khmer Repuhblff eee ed r 58 R6 e110 
Kores, eri. 5. 800 6.400 6.600 
Korea, Republice of s Ilse cen eus 1,150 9,011 9,747 
/ eet t y y r 1,858 1.829 1.922 
II ³¹ 5ꝛↄ⁵̃qꝛↄ 5˙ q y LI EE LESE 1.279 1.409 1.501 
Ml! 155 161 165 
, . ß c ite eee r 2.872 3,169 3,879 
Philippines ß . ee ee ees 8.200 4.474 8,861 
Qatar t n oco ⁵ ꝗ] ꝙ ⁵3öñůl.ii r 110 r 110 110 
Ryukyu e * 280 (3) (3) 


See footnotes at end of table. 
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Table 22.— Hydraulic cement: World production, by country— Continued 
(Thousand short tons) 
Country 1972 1978 1974 P 
Asia—Continued 
Saudi TEEN * 1,063 1,111 * 1,160 
Bingapore E 1,112 1,133 * 1,160 
S h ĩðWſß/ſ / ³ 6 ae ee RD m 8 422 507 522 
Syrian Arab Republie ee 1.107 936 1,043 
Taiwan al nione Run ied EE sl ED dis r 6.469 6,720 6,802 
Thailand EE r 8,724 4,085 4,325 
Turkey EE 9,286 9,848 9,862 
Vietnam, North è |... LL cce ecce mmm 280 550 660 
Vietnam, Suu e enedccmedceagceu 268 292 * 110 
Yemen Arab Republika NA 18 40 
Oceania : 
E Kr NEE 1 5,442 6,784 6,788 
Fiji Islands hh!!! eee eee een we 99 101 94 
New Zealand ` A maa r 992 1,166 1,225 
Ir ͥͥͥ ³ r 728,796 713,061 116,210 
e Estimate. P Preliminary. r Revised. NA Not available. 


1Includes production from the Azores and Madeira Islands as follows, in thousand short tons: 


1972: Azores—17, Madeira—38; 1978: 


Azores—22, Madeira—35; 1974: 


Azores—15, Madeira—84. 


The balance of output in each year was from continental Portugal. 


* Year beginning March 21 of that stated. 
3 Included with Japan. 


TECHNOLOGY 


Fossil fuel energy consumed by the 
cement industry to produce 1 ton of 
clinker ranged from 3.5 million Btu to 
11.8 million Btu and averaged 6.26 
million Btu. An additional 1.39 million 
Btu in electrical energy (130 kilowatt-hours 
per ton) was required in the production of 
1 ton of portland cement, mostly for 
grinding.‘ The total energy used to pro- 
duce 1 ton of portland cement averaged 
7.65 million Btu. The fuel cost of produc- 
ing 1 ton of clinker at an inefficient wet- 
process plant was more than three times 
the fuel cost for an efficient dry-process 
plant. 

Shortages of natural gas and fuel oil 
and sharp increases in coal and other 
fuel costs, particularly imported fuel oil, 
which quadrupled in cost, have impelled 
virtually all cement manufacturers to con- 
sider improving kiln thermal efficiency. 
Most of the significant advances in cement 
production technology have been made in 
Europe and Japan. While the cement in- 
dustry in the United States was seeking 
ways to reduce labor costs by moderniza- 
tion and automation in the 1950’s, Euro- 
pean manufacturers were developing means 
to reduce fuel costs. The dry-process kiln 
with a  four-stage suspension preheater 
first developed by Humboldt in West 
Germany in 1950 offered the best fuel 
economy. F.L. Smidth of Denmark and 
Polysius Corp., Humboldt Wedag, Krupp, 
and Buhler-MIAG of West Germany all 


developed four-stage suspension preheaters, 
all of which are available in the United 
States from equipment manufacturers. 
Where alkali in raw materials is a serious 
problem, dry-process kilns with two-stage 
and single-stage suspension preheaters are 
used, with reduced fuel efficiency but 
greater economy than the long dry-process 
kilns and wet-process kilns. 

Japanese firms with license rights on 
West German four-stage suspension pre- 
heaters developed auxiliary burners in the 
preheater to increase calcination to about 
90% to 95% prior to the feed entering 
the kiln. An important advantage of this 
process, in addition to improved fuel 
economy, is that kiln output can be in- 
creased. Two equipment manufacturers in 
the United States were negotiating licensing 
agreements with Japanese firms holding 
patents on the new process. National Ce- 
ment Co., Inc., was the first company in 
the United States to try the new Japanese 
process. The company started cutting an 
old kiln approximately in half and install- 
ing a four-stage suspension preheater 
with auxiliary burners. When completed, 
the output of the kiln will be more than 
doubled, and fuel consumption will be 


* Based on information from the Ene Research 
and Development Administration. The Federal Power 
Commission calculated an average heat rate of 
10,660 Btu per net kilowatt-hour from national 
average heat rates for fossil-fueled steam-electric 
pans dg kwh/ton x 10,660 Btu/kwhzz1,385,800 

tu/ton). 
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reduced to less than 3 million Btu per 
ton. In terms of thermal efficiency, this 
will be the best in the United States and 
equal to many operating in Europe and 
Japan. Kiln units exceeding 8,000 tons 
per day in output were in operation, and 
it may be possible to attain 10,000 tons 
per day using the Japanese process. 

Some companies modified old kilns by 
enlarging the diameter of the feed end 
to permit a greater quantity of chains 
or other heat exchanger devices to reduce 
fuel consumption and increase output. 
Efficiency of wet-process kilns can be im- 
proved by the use of slurry thinner 
additives that reduce the viscosity of the 
slurry so that a feed with higher solids 
and lower water can be pumped into 
the kiln. In one instance, a 2% water 
reduction was achieved, accounting for a 
7.5% decrease in Btu per ton consumption. 
At another plant, a water reduction of 
3.3% was made, using a slurry thinner 
additive, with a corresponding 5.2% re- 
duction in Btu per ton requirements. 

In instances where certain raw materials 
require wet grinding, the slurry has been 
dried outside the kiln, using waste heat 
from kiln exhaust gases in a spray dryer. 
Use of the spray dryer in Denmark re- 
sulted in up to 30% increase in output 
and up to 12.5% lower fuel consumption. 

In addition to utilization of heat from 
dry-process kiln exit gases in suspension 
preheaters, waste heat was used for drying 
raw materials and coal. The roller mill 
was becoming increasingly important in 
dry-process raw grinding because it was 
more amenable to combined grinding- 
drying than ball and rod grinding mills. 
The development of hydraulically loaded 
rollers, rather than spring-loaded rollers, 
made possible larger capacity roller mills. 
The roller mill can dry raw materials 
with 15% moisture, using kiln gas, while 
the maximum moisture that can be dried 
in a ball mill is 7%. Roller mills will 
grind feed from 2 to 5 inches in size, de- 
pending on mill size, compared with about 
minus ½ to & inch for the ball mills. 
Horsepower requirements for roller mills 
are 70% to 80% of the requirements for 
ball mills. Roller mills operate at a much 
lower noise level than ball mills. Cost 
of roller wear is about 60% of the cost of 
ball mill media. In 1973, Flintkote in- 
stalled the first roller mill in the United 
States at Glens Falls, N.Y. The 1,500- 
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horsepower mill had an hourly capacity of 
125 tons. 

In 1974, four roller mills were installed: 
Medusa Cement Co. at Clinchfield, Ga.; 
Southwestern Portland Cement Co. at 
Fairborn, Ohio; Universal Atlas Cement 
Div. at Buffington, Ind.; and Illinois 
Cement Co. at La Salle, Ill. Four more 
roller mills were being installed for oper- 
ation in 1975: Capitol Aggregates, Inc., 
at San Antonio, Tex.; Universal Atlas 
Cement Div. at Leeds, Ala.; Citadel Ce- 
ment Corp. at Roanoke, Va.; and Kaiser 
Cement & Gypsum Corp. at San Antonio, 
Tex. Hourly capacities of the roller mills 
ranged from 90 to 165 tons with various 
horsepower requirements from 900 to 
1,500. Maximum moisture dried ranged 
from 4% to 15%, and the maximum feed 
material size ranged from 2 to 4 inches. 

Several companies were manufacturing 
portland pozzolan cement to reduce the 
fuel costs in producing cement. Fly ash, a 
waste product from burning coal, was inter- 
ground with portland cement clinker re- 
placing about 20% of the clinker. Basic- 
ally a 20% reduction of fuel consumption 
was accomplished. 

In 1959, the first cyclone-gravel bed 
filter system for removing dust particles 
from air discharged from clinker coolers 
was installed in West Germany. Since 
1973, 6 U.S. companies have installed 
gravel bed filter systems, or have them in 
various stages of planning and construc- 
tion, at 14 plants. Each installation con- 
sists of several equal-sized units connected 
by ducts. Hot discharge air from clinker 
coolers enters a primary chamber where 
velocity is reduced to remove coarse dust. 
Additional coarse dust is removed in a 
cyclone preseparator. Fine dust is collected 
on a horizontally arranged 4-inch-thick 
filler bed, consisting of uniform quartz 
grains about the size of No. 3 shot. Peri- 
odically, the filter media is automatically 
air-cleaned of entrained dust. Clinker dust 
collected is recovered. Reported advantages 
of the gravel bed dust collector are (1) 
the filter medium resists wear, (2) main- 
tenance costs are low, (3) temperatures 
to 900° F and above can be withstood, 
(4) a relatively wide variation in dust 
particle size will not affect filter per- 
formance, (5) water spray systems are 
not required, and (6) no filter replacement 
is required. Performance of cyclone-gravel 
bed dust collectors meets Federal standards 
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under the Clean Air Act that limit dis- 
charge of particulate matter from clinker 
coolers to 0.10 pound per ton of dry 
kiln feed. 

Another innovation in clinker cooler 
dust abatement was developed in 1973, by 
Riverside Cement Co, at Victorville, 
Calif., and approved by Government pollu- 
tion control agencies in 1974. A heat 
exchanger system was utilized that serves 


both as an air pollution control device and ` 


as a method of heat recovery for secondary 
kiln air. Establishing a closed system of 
air circulation through the clinker cooler 
rather than ventilating hot dusty air 
to the atmosphere, the air-to-air heat 
exchanger engineered by Smith Environ- 
mental Corp., El Monte. Calif., eliminates 
the need for a baghouse or other kind of 
dust collector. Hot dusty air from the 
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clinker passes through cyclones to remove 
coarse dust, then into heat exchanger 
tubes and back to the cooler. Temperature 
of the hot air is reduced in the heat 
exchanger from 600° F to 200° F by 
atmospheric air flowing over the outside 
of the tubes carrying the heated air. 
Clinker dust accumulated at the bottom of 
the heat exchanger is recovered by a 
system of gravity tipping valves and a 
screw conveyor. Reported advantages of 
this system include (1) substantially lower 
capital expense, (2) lower maintenance 
cost, (3) lower power cost (a 75-horse- 
power reduction in exhaust fan require- 
ments at a cost of $150 a year per horse- 
power is a savings of $10,750), and (4) 
a kiln fuel savings from use of 200° F 
secondary combustion air. 
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Chromium 


By John L. Morning 


Strong demand and rising prices for 
chromium marked the year. Demand for 
chromium alloys established a record high, 
although consumption decreased in the 
fourth quarter. The chemical industry 
registered new highs in consumption of 
chromite and production of sodium bi- 


chromate. Rising chromite prices, removal 
of price controls, and high demand for 
chromium alloys brought numerous price 
changes during the year. Depending on 
the particular alloy, prices increased two- 
fold to threefold. 


Table 1.—Salient chromite statistics 
(Thousand short tons) 


United States : 
Exports 


Imports for consumption 
Consumption 
Stocks Dec. 31: 
World: Production 


r Revised. 


Legislation and Government Programs.— 
Government chromium material inven- 
tories are shown in table 2. Included in 
the inventories is material sold but un- 
shipped. This includes chemical-grade 
chromite, 205, 000 tons; refractory- grade 
chromite, 583,000 tons; metallurgical- 
grade chromite 909,000 tons; and chro- 
mium metal, 365 tons. 

During the year, the General Services Ad- 
ministration (GSA), under various disposal 
programs, sold 318,138 tons of chemical- 
grade chromite, 899,950 tons of metal- 
lurgical-grade chromite, 571,241 tons of 


1970 1971 1972 1978 1974 
41 86 20 21 18 

78 145 67 84 99 
1,405 1,299 1,056 931 1,102 
1,403 1,093 1,140 1,387 1,447 
133 1,019 857 597 578 
6,672 7,098 r 6,725 r 7,414 7,981 


refractory-grade chromite, and 3,194 tons 
of chromium metal. The metallurgical sale 
was the Government stockpile at Nye, 
Mont., acquired under the Defense Pro- 
duction Act, primarily during the 1950's. 
At yearend, no material was available for 
sale from Government stockpiles because 
congressional authorization is required for 
further disposal of excess chromium ma- 
terials. Although GSA proposed various 
programs, no congressional action was 
taken. 


1 Supervisory physical scientist, Division of Ferrous 
Metals. 


Table 2.—U.S. Government chromium stockpile material inventories and objectives 
(Thousand short tons) 


Objective 
Chromite, chemical-grade .. ..... 8 
Chromite, metallurgical-grade ..... 445 
Chromite, ref ractory- grade 54 
Ferrochromium, high-carbon ..... 11 
Ferrochromium, low-carbon ...... 2E 
Ferrochromium-silicon ............ T 


Chromium m 


wee —— —ä̃ — 


Inventory by program, Dec. 31, 1974 


Defense Supple- 

AM IS Production mental Total 

Act stock pile 
412 8 42 454 
2.189 901 823 8,418 
818 Ss 165 983 
126 Sa 277 403 
128 5 191 819 
26 ase 88 1 58 
L2 4 4 


! Data may not add to total shown because of independent rounding. 
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Deliveries of chromite from Government 
stockpiles from current- or prior-year sale 
contracts were as follows: Chemical-grade 
chromite, 299,493 tons, metallurgical- 
grade chromite, 76,735 tons; refractory- 
grade chromite, 123,921 tons; and chro- 
mium metal, 3,020 tons. 

Repeal of the Byrd Amendment, which 
allows chromium to be imported into the 
United States from Southern Rhodesia, 
was the subject of congressional debate 
throughout the year. The Senate passed 
a bill early in the year that essentially 
repealed the Byrd Amendment. In the 
House of Representatives, floor votes were 
repeatedly scheduled and then dropped. 
At yearend, the bill was withdrawn. At 
the start of the 94th Congress in 1974, 
the bill was reintroduced. 

In October, the Environmental Protec- 
tion Agency (EPA) proposed air quality 
standards for the ferroalloy industry. For 
chromium alloy production, a maximum 
pollution level of 0.51 pound of particu- 
late per megawatt-hour would be estab- 
lished. 

Considerable interest was shown in min- 
eral economic stockpiles. During the 93d 
Congress, Representative Bennett, Chair- 
man of the Seapower and Strategic and 
Critical Materials. Subcommittee of the 
House Armed Services Committee, offered 
an economic materials stockpile bill. 

The Secretary of the Interior advocated 
holding several years’ supply of most stra- 
tegic minerals, including chromium, in 
ready reserve stocks. The stockpiles would 
not be long-run solutions to mineral prob- 
lems, but would be used as a bridge to 
get over a temporary situation. 
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Assistant Secretary of State for Eco- 
nomic and Business Affairs, Thomas En- 
ders, testified before Congress that chro- 
mium, bauxite, and platinum were prime 
candidates for potential economic stock- 
piles. He also cautioned that there were 
serious problems associated with economic 
stockpiles that would have to be worked 
out. Early in 1975, the Ferroalloys Associ- 
ation recommended to Congress a long- 
term strategic metals stockpile policy for 
the United States. 


A comprehensive study by EPA and 
The Ferroalloys Association on air pol- 
lution engineering and costs in the ferro- 
alloy industry was published? The study 
encompassed historical background, cur- 
rent uses and production, and future 
trends as well as ferroalloy manufacture, 
atmospheric emissions, description of con- 
trol systems, emission control guidelines, 
economics of emission control, and recom- 
mended research and development pro- 
grams. 

Concern over the ability of the United 
States to secure adequate supplies of im- 
ported critical raw materials at reason- 
able prices resulted in a special task force 
to identify and assess potential threats to 
supplies of these commodities as a basis 
for effective policy decisions. The results 
of the study, which included chromium, 
was published late in the year.“ 


2 Dealy. J. O. and A. M. Killin. Engineering and 
Cost Study of the Ferroalloy Industry. Environ- 
mental Protection Agency (EPA-450/2-74—008), 
May 1974, 403 pp. 

3 Council on International Economic Policy. Spe- 
cial Report, Critical Imported Materials. December 
1974, 110 pp. 


DOMESTIC PRODUCTION 


Domestic mine production of chromite 
ceased in 1961 when the last Government 
Defense Production Act contract was 
phased out. However, the United States 
continued to be one of the world’s leading 


Company 


Metallurgical industry: 


Airco Alloys and Carbide Div., Air Deduction 


Chromium Mining & Smelting Cord 
Foote Mineral COO 


Interlake, Ine ` 
Prairie Metals and Chemicals, Inc ......... 
Satralloy Cort 


Shieldalloy Corp., Division of Metallurg Inc 


em an am vm — qe —— — — A vr mm ze ——— 


—— ww — e a a € wee o e eee oo zb vm 


chromite consumers in producing chro- 
mium alloys, refractories, and chemicals. 
The principal producers of these products 
were as follows: 


Plant 


Calvert City, Ky. 
Niagara Falls, N.Y. 
Charleston, S.C. 
Woodstock, Tenn. 
Keokuk, Iowa 
Graham, W.Va. 
Beverly, Ohio 
Prairie, Miss. 

Alloy, W.Va. 
Newfield, N.J. 
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Company Plant 
Metallurgical industry :—Continued 

Union Carbide Corp ----------------------------------------------- Niagara Falls, N.Y. 
Marietta, Ohio 


Alloy, W.Va. 
Refractory industry: 


Basic, 


Ine 


———— vn — = ae e —ñ ͤ—— ———— — ——— o e ! — — — rm em = 


Corhart Refractories Co., Ine ...... 2. LL eee 
General Refractories Co .... 2-2 LLL LLL LL «k ««««„/ «„ 


Harbison-Walker Refractories Co. 


(a division of Dresser Industries, 


Maple Grove, Ohio 
Louisville, Ky. 
Pascagoula, Miss. 
Baltimore, Md. 
Lehi, Utah 
Hammond, Ind. 


Inc.) Baltimore, Md. 
Kaiser Aluminum & Chemical Corp ..................-...........-- Moss Landing, Calif. 
Columbiana, Ohio 
Plymouth Meeting, Pa. 
Womelsdorf, Pa. 
Jackson, Ohio 


North American Refractories Co ...... 222 LLL LLL ee 
Ohio Fire Brick Ccooooooꝛ MMMM 


Chemical industry: 
Allied Chemical Corp ...... ũͤ e — LL LLL LLL l22222222222-22 
Diamond Shamrock Corr „ 


PPG Industries, Inc 


Baltimore, Md. 
Castle Haynes, N.C. 
Kearny, N.J. 
Corpus Christi, Tex. 


Table 3.—Production, shipments, and stocks of chromium ferroalloys and chromium metal 


(Short tons) 
Production E 
Alloy Gross Chromium Shipments stocks 
weight content Dec. 31 
1973: 
Low-carbon ferrochromium ............. 86.958 60,917 103,444 9,343 
High-carbon ferrochromium 3 234.102 158.550 251,954 20,475 
Ferrochromium-siliſo“n-”ꝰ-mꝰhe 78.992 29,071 88,921 7,177 
EF AAA ⁵ñ 17.693 11.505 18,040 2,046 
wv EE 417,745 260,048 462,359 39,041 
1974: 
Low-carbon ferrochromium ............- 86,912 60,706 93,316 3,047 
High-carbon ferrochromium mmm 214.521 144.910 228,425 13,647 
Ferrochromium-ssilicon `... 97,359 85,096 101,540 2,519 
Other} z- s a eg 28,639 16,907 82,101 1,417 
˖˙⁵˙w ³ĩ ä ee 421,431 251,619 455,382 20,630 


1Includes chromium briquets, chromium metal, exothermic chromium additives, and other mis- 


cellaneous chromium 


CONSUMPTION AND USES 


Domestic consumption of 1,447,000 tons 
of chromite ore and concentrate contain- 
ing about 438,000 tons of chromium was 
4% higher than in 1973. Of the total 
chromite consumed, the metallurgical in- 
dustry used 62.396, the refractory indus- 
try 20.3%, and the chemical industry 
17.4%. The metallurgical industry con- 
sumed 902,000 tons of chromite contain- 
ing 290,000 tons of chromium in pro- 
ducing 427,431 tons of chromium alloys 
and metal. About 66.9% of the metal- 
lurgical-grade ore had a chromium-to-iron 
ratio of 3:1 and over, 14.096 had a ratio 
between 2:1 and 3:1, and 19.1% had a 
ratio of less than 2:1. 


Producers of chromite-bearing refrac- 
tories consumed 294,000 tons of ore con- 
taining about 71,000 tons of chromium. 
The chemical industry consumed 251,000 
tons of chromite containing about 77,000 
tons of chromium in producing 174,000 
tons of chemicals (sodium  bichromate 
equivalent). 

Chromium has a wide range of appli- 
cations in three consuming industries. In 
the metallurgical industry, its principal 
use is in stainless steel. Primarily because 
of a record year in manufacture of stain- 
less steel, consumption of chromium alloys 
reached a record high of 585,000 tons. 
Stainless steel accounted for 7596 of the 
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total chromium alloys consumed, an in- 
crease of 65,000 tons compared with that 
of 1973. 

In the refractory industry, chromium 
was used in the form of chromite pri- 
marily for the manufacture of refractory 
bricks to line metallurgical furnaces. Con- 
sumption of chromite for refractory pur- 
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poses increased 1396 compared with that 
of 1973. 

The chemical industry consumes chro- 
mite for manufacturing sodium or potas- 
sium bichromate, the base material for a 
wide range of chromium chemicals. Chro- 
mite consumption in this industry in- 
creased 22% compared with that of 1973. 


Table 4.—Consumption of chromite and tenor of ore used by primary consumer groups in 
the United States 


Metallurgical Refractory Chemical 


industry industry industry Total 
Year Gross Gross Gross Gross 
ES NC weight 0 ; weight gel k weight 1 
ousan thousan thousan thousand 

short tona) (Percent) hort tons) (Percent) Short tonaj (Percent) short tons) ( Percent) 
1970 ..... 912 48.0 278 $5.9 213 45.3 1,403 45.2 
1971 ..... 120 41.8 193 86.3 180 45.6 1,093 45.4 
1972- eee 727 47.9 224 35.9 189 45.7 1.140 45.2 
1978 ....- 920 48.1 261 35.0 206 45.3 1,387 45.2 
1974 ....- 902 4 294 85.2 251 44.8 1,447 44.3 


Table 5.—U.S. consumption and consumer stocks of chromium ferroalloys and metal, in 


1974 
(Short tons, gross weight) 
Low- High- Ferro- 
carbon carbon chromium Other Total 
ferro- ferro- silicon 
chromium chromium 
End use: 
„ 986 2.601 512 615 4,714 
Stainless and heat-resisting ...... 142,479 208,644 87,000 231 438,360 
Full alloy -........-.-------...-..- 18,772 41,149 5,025 5,622 16,568 
High-strength low-alloy and electric 3,163 8,776 2,434 2,742 17,115 
rr Ge ee ĩ et 2,019 5.035 282 71 7.407 
Cast ioo... A 1,300 8,157 224 191 10,472 
Superalloys s 5,980 8,334 509 2,583 17,406 
Alloys (exclude steels and superalloys) : 
Welding and alloy hard-facing 
rods and materials 858 873 Kg 338 2,069 
Other allo ya 1.579 1.246 15 2.122 4.962 
Miscellaneous and unspecified ........ 8,408 1,019 69 1,705 6,201 
Total | ˙·ð’i˙¹¹ et ee a a 180,544 291,834 96,070 2 16.826 585.274 
Chromium content 123.424 188.728 37,033 10,755 359,940 
Stocks Dec. 31, 1971144 14,937 25,280 10,227 33,303 53,741 
1 Includes magnetic and nonferrous alloys. 
? Includes 5,479 tons of chromium metal. 
3 Includes 1,090 tons of chromium metal. 
STOCKS 


Chromite stocks which decreased sig- 
nificantly in the 2 previous years decreased 
only 476 in 1974 despite the unprece- 
dented demand for chromium. Metal- 
lurgical industry stocks remained at the 
same level as in the previous year, re- 


fractory industry stocks increased nearly 
10%, and those in the chemical industry 
decreased 38%. Shipping problems, both 
rail and port loading, in southern Africa 
along with a record consumption year 
caused the drop in stocks in the chemical 
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industry. At yearend, stocks represented 
about a 5-month supply in the metal- 
lurgical industry, a 7-month supply in the 
refractory industry, and a 3-month supply 
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were at a low level throughout the year, 
but rose sharply in last 2 months of the 
year. 


in the chemical industry. i Table 6.—Consumer stocks of chromite, 
Primarily because of record stainless Dec. 31 
steel production, producer stocks of chro- (Thousand short tons) 
mium alloys decreased 47% and consumer 
: Indust 1970 1971 1972 1978 1974 
stocks increased 11%. EE i NEL MdL odo ee 
: : : Metallurgical ... 387 667 601 339 840 
Stocks of chromium chemicals (sodium Rr s 2j “eee “den. SED eh 
bichromate equivalent) at producer plants Chemica] ....... 111 119 96 104 64 
increased from 6,858 tons in 1973 to J PT Ree Eq HS 
A : Total .... 783 1,019 857 573 
14,525 tons in 1974. Stocks in general gal E 
PRICES 


The year was marked by steeply rising 
prices both for chromite and for chro- 
mium alloys. The published Soviet chro- 
mite price began the year at $37-$39 per 
metric ton f.o.b. Black Sea ports and 
moved higher in March to $53-$58 per 
metric ton. Turkish ore was quoted at 
$37 per long ton delivered Atlantic ports 
in January, and shortly thereafter moved 
to $50 per long ton f.o.b. Turkey. At mid- 
year, the price rose to $60 per ton and in 
September, to $65 per long ton. South 
African ore began the year at $33-$34 
per long ton delivered Atlantic ports and 
moved quickly to $37-$42 per ton. In 
March, the price was extended to $37- 
$44 per long ton. At midyear, the price 
was requoted at $50—$60 per ton, but in 
September the price was lowered to $47- 
$52 per long ton for the balance of the 
year. 

Domestic chromium alloy prices began 
the year under regulation by the Cost of 
Living Council. Prices of imported chro- 
mium alloys at the beginning of the year 
were lower than domestic prices, but in 
the first quarter of the year rapidly in- 
creased by 4 to 5 cents per pound of 
chromium higher than domestic material. 
Domestic low-carbon prices were increased 
in February. After the Cost of Living 


FOREIGN 


Exports of chromite were about the 
same as in 1973, but reexports increased 
nearly threefold compared with those of 
1973. Major export shipments were to 
Canada (71%), Mexico (8%), Vene- 
zuela (8%), Australia (6%), and Peru 
(696). Small quantities were shipped to 


Council deregulated ferroalloy prices in 
March, domestic producers increased most 
chromium alloy prices to about that of 
imported alloys. Throughout the balance 
of the year, numerous price changes were 
announced for both domestic and im- 
ported chromium alloys with imported 
alloys generally leading the change and at 
substantially higher prices than for do- 
mestic alloys. Prices of chromium alloys 
in January and December were as follows: 


Cents per pound 
of chromium 


Material 
Jan. Dec. 
1, 1974 81, 1974 
U.S. charge chromium ... 22-28 50 


U.S. high-carbon 
ferrochromium ......... 28.7 54 


Imported charge chrom ium 2121.5 65-75 
U.S. low-carbon 

ferrochromium (0.05% 

carbon) ............- 85.0 100 
Imported low-carbon 

ferrochromium (0.05% 

carbonvÿꝰẽ 34.0 140—148 
Simplex .... kk (1) 85 

Cents per pound 
of product 

Aluminothermic chromium 

metall 153 280 
Electrolytic chromium 

metall 158 280 

1 Not quoted. 

Source: Metals Week. 
TRADE 
three other countries. Reexports were 


shipped to four countries: Mexico (46%), 
Canada (43%), and Sweden (10%) re- 
ceived most of the shipments. 
Ferrochromium exports to 17 countries 
decreased 52% compared with 1973 to 
7,245 tons valued at $3,765,000. Canada 
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(5096), Mexico (28%), and West Ger- 
many (8%) were the leading recipients of 
the shipments. 

Chromium and chromium alloys (wrought 
and unwrought) and waste and scrap 
exports totaled 1,251 tons valued at 
$2,258,000. Of the 30 countries receiving 
shipments, Brazil accounted for 27%, 
Canada, 12%, the United Kingdom, 11%, 
Argentina, 5%, the Netherlands, 596, and 
West Germany, 566. 

Exports of pigment-grade chromium 
chemicals totaled 217 tons valued at 
$506,000. Canada (44%), the United 
Kingdom (24%), and Australia (15%) 
received 83% of the shipments; the balance 
was dispersed among 19 other countries. 
Exports of non-pigment-grade chemicals 
totaled 2,657 tons valued at $3,630,000. 
Canada received 28%, Australia, 15%; 
the Republic of Korea, 10%; and 38 
countries received the balance. 


Exports of sodium dichromate decreased 
15% compared with that of 1973, falling 
to 10,550 tons valued at $3,284,000. Can- 
ada was the leading recipient with 51% 
of the shipments, and 35 other countries 
accounted for the balance. 


Imports of chromite in 1974 increased 
18% in quantity and 36% in value com- 
pared with 1973 totals. Imports increased 
39% from the Philippines, 23% from the 
U.S.S.R., and 13% from the Republic of 
South Africa, and decreased 8% from 
Turkey. 


Imports of ferrochromium established 
a new yearly record of 161,573 tons, an 
increase of 4% over that of 1973. The 
Republic of South Africa supplied 43% 
and Japan supplied 15% of the low- 
carbon ferrochromium imports. Eight other 
countries supplied the balance. High- 
carbon ferrochromium was imported from 
the Republic of South Africa (38%), 
Southern Rhodesia (25%), Yugoslavia 
(18%), and Brazil (9%). The balance 
was supplied by eight other countries. 


Ferrochromium-silicon imports decreased 
42% to 7,553 tons valued at $2,045,000. 
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The Republic of South Africa supplied 
56% and Southern Rhodesia, 44% of the 
total. 

Chromium carbide imports totaling 233 
tons, valued at $1,132,000, decreased 
2496. West Germany supplied 70% and 
the United Kingdom and Japan supplied 
the balance. 

Imports of chromium metal, unwrought 
and waste and scrap, decreased to 1,960 
tons valued at $5,388,000 from 2,690 tons 
valued at $6,080,000 in 1973. Of the 
seven countries supplying imports, the 
United Kingdom accounted for 56% and 
Japan, 32%. 

Imports of chromium-containing pig- 
ments were as follows: Chrome green, 
45 tons; chrome yellow, 4,360 tons; chro- 
mium oxide green, 504 tons; molybdenum 
orange, 477 tons; and zinc yellow, 1,832 
tons. Total value of these products was 
$8.2 million. Chrome yellow accounted 
for 52% and zinc yellow for 24% of total 
value. The leading suppliers were Japan 
(41% of total value) and Canada (27% 
of the total value). 

Sodium chromate and dichromate im- 
ports totaled 1,945 tons valued at $1,132,- 
000, nearly doubling those of 1973. Of 
the nine countries supplying imports, 
Japan accounted for 55%; Taiwan, 14%; 
and Canada, 1156. Imports of potassium 
chromate and dichromate increased sig- 
nificantly to 456 tons valued at $345,000 
compared with 6 tons in 1973. Japan sup- 
plied 99% of the total and three other 
countries supplied the balance. Strontium 
chromate received from five countries 
totaled 407 tons valued at $662,000. Can- 
ada supplied 76% of the total. 


Table 7.—U.S. exports and reexports of 


chromite ore and concentrates 
( Thousand short tons and thousand dollars) 


Exports Reexports 
Year - T — — 
Quantity Value Quantity Value 
1972 .... 20 R24 57 1,946 
1973 .... 21 1789 84 989 
1974 .... 18 1,430 99 3.101 
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Table 8.—U.S. imports for consumption of chromite, by grade and country 
(Thousand short tons and thousand dollars) 
Not more than 40% More than 40% but 46% or more 
à less than 46% CriOs TOROS Total 
Country Gross Crz03 Val- Gross Cr;Os Val- Gross Crzos Val- Gross Cr2Os 
weight con- ue weight con- ue weight con- ue weight con- Value 
tent tent tent tent 
1978: 
Guatemala .. Se dese — 0) (.) 1 = os — (1) 0) 1 
Pakistan SM Sa = a a= z4 =z 22 11 862 22 11 862 
Philippines 186 62 4,268 zm NA sm 4 8 100 190 65 4,368 
Rhodesia, 

Southern . EP ex x EE m e 43 21 1,488 48 21 1,488 
South Africa, 

Republic of 5 2 58 264 118 3.430 34 16 598 803 186 4.081 
Turkey ..... 11 4 319 37 16 1.063 83 39 2,827 131 59 4,209 
U.S.S.R .... 28 10 402 12 5 220 202 105 5,407 242 120 6,029 

Total ..... 230 78 5,042 818 189 4.714 888 195 11,272 981 412 21,028 

1974: 
Albania S 8 7 8 218 aks =e X 1 8 218 
Philippines 258 81 5.517 6 2 135 5 2 130 264 85 6,782 
Rhodesia, 

Southern . 5 2 106 m ER =e 67 82 2,426 12 84 2,532 
South Africa, 

Republic of 4 1 86 250 111 4,209 87 41 1,960 841 158 6.255 
Turkey ..... 11 5 230 28 10 105 86 41 8,372 120 56 4,307 
U.S. S. ` 48 17 1,263 Lt E 43 250 133 8,175 298 150 9,438 

Total ` 821 106 7,202 286 126 5,267 495 249 16,063 1,102 481 28,532 


Table 9.—U.S. imports for consumption of ferrochromium, by country 


High-carbon ferrochromium 


Low-carbon ferrochromium 
(3% or more carbon) 


(less than 3% carbon) 


Year and Gross Chromium Value Gross Chromium Value 
country weight content (thou- weight content (thou- 
(short (short sands) (short (short sands) 
tons) tons) tons) tons) 
1978: 
Brasi ............. zm n = 1,129 4,160 $1,012 
Canada 9 6 35 Wë = d 
Finland ...........- 22 -3 Me r 13,198 r 6,910 T 1,494 
Germany, West r 2,115 r 1,534 1 1,142 418 263 84 
Japan r 13,044 r 9,053 r 5,093 441 298 119 
Norway 3,194 2,163 1,260 1,160 792 281 
Rhodesia, Southern r 6,321 r 4,506 2,508 T 47,190 82,166 r 8,040 
South Africa, 

Republic of ...... T 14,817 r 9,796 T 4,986 41,360 23,451 6,448 
Spain Ne "V Ic 1,355 944 302 
Sweden T 6,080 T 4,558 r 2,798 1,160 788 276 
Turkey .. ....-..-- 1,654 1,180 598 GR m T 
Yugoslavia .. ...... d we Ee 8,307 2,149 802 

Tot! r 47,184 1 82,790 718,340 1 116,743 r 71,916 1 118,858 

1974: 

ustralaaeLss Ee EM um 14 8 10 
Brazil .........-.—. 220 121 21 10,362 5,974 2,641 
Canada SE So SE 6 4 5 
Finland ` SCH es 25 2,309 1,169 448 
Fran de TN 198 102 42 
Germany, West 4,136 8,444 2,875 1,702 1,102 576 
Japans 6.735 4.602 4.162 1.605 997 1.067 
Norway . ......--- 3,050 2,038 1,710 1,661 1,145 674 
Rhodesia, Southern . 4,959 8,514 2,258 29,204 19,958 6,520 
South Africa, 

Republic f 19,419 12,429 1,532 44,328 24.512 8,999 
Sweden `... 3,503 2,653 2,487 8,993 2,471 1,276 
Taiwan ......-..-- 147 110 88 -- SaR Kate 
Turkey l2 2,206 1,565 745 n" S 8 
Yugoslavia .......- 441 287 804 20,787 18,877 10,877 

Totaal 45,415 30,763 22,127 116,158 71,819 33,134 
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Table 10.—U.S. import duties 
Tarift 
classi- Articles Rate of duty, 
fication Jan. 1, 19752 
CHROMIUM ORES AND METAL PRODUCTS 
601.15 Chromium orte Free. 
607.30 Ferrochromium, less than 8% carbon 4% ad valorem. 
607.31 Ferrochromium, over 8% carbon ..................-.- 0.625 cent per pound on 
chromium content. 
632.18 Unwrought chromium other than alloys: Waste and 
rh q yt — 5% ad valorem. 
CHROMIUM CHEMICALS AND RELATED PRODUCTS 
420.08 Potassium chromate and dichromate ...............-.- 1.1 cent per pound. 
420.98 Sodium chromate and dichromatee«e 0.87 cent per pound. 
422.92 Chromium carbideek kk 6% ad valorem. 
CHROMIUM PIGMENTS 
478.10 Chrome green A 6% ad valorem. 
478.12 Chrome Vell... Do. 
478.14 Chromium oxide green -__-----------------------—---- Do. 
478.16 Hydrated chromium oxide green .. nns Do. 
478.18 Molybdenum orange Do. 
413.19 Strontium chromate ....... 2... 2 ͤ«4«4¾4„V'ßUl Do. 
473.20 Zinne e lgdgſdgagſgagſgagaſa‚a‚‚‚‚ Do. 


1 Not applicable to countries with centrally controlled economies. 


3 Duty temporarily suspended on waste and scrap. 


WORLD REVIEW 


The first International Ferroalloy Con- 
gress (INFACON-74) was held in Jo- 
hannesburg, Republic of South Africa, in 
April 1974. The purpose of INFACON 
was to stimulate technical interchange on 
all aspects of ferroalloy production. Much 
of the subject matter concerned chro- 
mium. The Congress was well attended; 
342 delegates from 26 countries registered. 
A published proceedings of the conference 
was planned by INFACON-74, Private 
Bag 7 Auckland Park, Johannesburg, Re- 
public of South Africa. 

Brazil.—Cia de Ferro-Ligas da Bahia, 
S.A. (FERBASA) produced nearly 124,000 
tons of beneficiated chromite in 1974 
compared with 109,000 tons in 1973 and 


produced 35,000 tons of high-carbon ferro- 
chromium and 2,200 tons of low-carbon 
ferrochromium. Chromite reserves in Brazil 
are primarily in Bahia where 30 million 
tons of 40% Cr.Os chromite are esti- 
mated. FERBASA operates two mines 
rcar Campo Formoso where bencficiated 
production of 238,000 tons was forecast 
for 1975. Plans were moving ahead for pro- 
duction of 1.5 million tons of chromite 
over a 10-year period by Cia. de Min- 
eracáo Serra da Jacobina (SERJANA). 
This new concern is owned 51% by 
FERBASA and 49% by Brazilian Chrome 
Resources Development Co., a consortium 
of Japanese firms. 
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Table 11.—Chromite: 
(Thousand short tons) 


World production, by country 
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Country } 1972 1978 1974 P 
Albania een ß d ß r * 616 674 e 780 
PAS EES 18 109 124 
77777: ;x,, ⁊ĩð— y (4) 13 e 18 
QUDR* o ou EE 22 22 22 
PPC] Aꝗͥꝗff mm 26 33 $27 
Finland "ee 107 149 170 
Greete, nuu o ³¹·¹˙ ie ee ts L E 24 20 11 
/ ³˙Ü˙:AAàͤͤ ͤ N 325 317 400 
a oct ESINE EE ³ AAA a ETE 198 154 * 160 
EEN M 27 26 

CO Republice eebe eee ee 123 174 172 
eL eebe ? 29 19 e 21 
Philippines J ði Tee ⁵ð v ĩðâ 8 385 640 584 
aene S outhern EE 60 600 650 
th Africa, Republie oe 1.635 1,818 2,069 

Sudan PCR EE OP ĩðV.ſddd tH MA CN IECUR Moe EN 85 2 
Türkey. c ene eed 435 e 500 * 550 
USSR’ - ͥ ee nra a EE 2,040 2,100 2,150 
TEE 1 11 7 
Total s d . r 6,725 7,414 7,981 


* Estimate. P Preliminary. r Revised. 


1 In addition to the countries listed, Bulgaria, North Korea and North Vietnam may also produce 
chromite, but production is not reported and available information is inadequate for formulation of 


output estimates 
3 Less than 44 unit. 
3 Exports. 


India.— India’s chromite production in 
1973 declined to 317,000 tons from 325,- 
000 tons in 1972. The drop in production 
was attributed to monsoon rains in Orissa, 
delays caused by removal of excessive 
overburden, lack of ore haulage units, and 
lack of explosives. Of the 1973 produc- 
tion, Orissa accounted for 97% of the 
output. India’s chromite exports increased 
from 69,000 tons in 1972 to 273,000 tons, 
all to Japan. Ferrochromium production 
in 1973 totaled 5,126 tons, well below the 
rated capacity of 30,000 tons. Exports 
totaled 1,347 tons mainly to Japan. 

Japan.—Orissa Mining Corp. Ltd., In- 
dia’s largest chromite ore exporter, con- 
tracted to supply Marubeni Corp., pur- 
chasing agents for the Japanese firms of 
Nippon Kokan KK and Showa Denko 
KK, with 200,000 tons of chromite from 
January 1974 to June 1975. The price 
was believed to be $41 per ton f.o.b. 

Nippon Kokan completed construction 
of a 56,000-ton-per-year high-carbon fer- 
rochromium plant at Toyama. The furnace 
was rated at 35 megawatts. 

Malagasy Republic.—-Compagnie Miniére 
d’Andriaména (COMINA), owned largely 
by Pechiney-Ugine Kuhlmann (France) 
with a 20% participation by the Mala- 
gasy Government, operated Madagascar's 
only chromite mine. COMINA operates 
on a 567-square-mile concession area that 


contains 30 separate deposits containing 
about 5 million tons of exploitable ore. 
COMINA has shown interest in construc- 
tion of a ferrochromium plant providing 
the government builds a hydroelectric 
powerplant. 

About 360 chromite outcrops were dis- 
covered in the mining district north of 
Andriamena. The Bureau de Recherches 
Géologiques et Miniéres (BRGM) of 
France, Compagnie Financiere Eurafri- 
Caine (subsidiary of Anglo American 
Corp. of South Africa Ltd.) and Japanese 
interests were jointly conducting a geo- 
logical survey and drilling campaign on 
an area of about 2,200 square miles. The 
largest outcrop found measured about 700 
feet long by 30 feet wide. It was estimated 
that ore beneath this outcrop could range 
to 1 million tons. 

Pakistan.—Chromite is mined in the 
Muslimbagh area of Baluchistan Province 
from ore reserves that have been estimated 
at 2 to 3 million tons containing 48% 
Cr;O;. Over the past decade, production 
has averaged about 25,000 tons annually. 

Philippines.—Output of chromite de- 
creased 9% compared with that of 1973; 
19% was classified as metallurgical ore 
and 81% as refractory ore. Acoje Mining 
Co. Inc., the sole metallurgical chromite 
producer, in 1973 mined and milled 
289,000 tons of chromite to produce 
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108,000 tons of concentrate. The com- 
pany shipped 118,000 tons of concentrate. 
Sufficient chromite ore was developed in 
1973, beyond the previous limits of posi- 
tive ore, to replace ore mined. At year- 
end, reserves totaled nearly 1.8 million 
tons of chromite. Consolidated Mines Inc. 
reported ore reserves of 8.8 million tons 
of refractory chromite in 1973. 

Rhodesia, Southern.—Rio Tinto ( Rhode- 
sia) Ltd. reportedly was building a large- 
scale ferrochromium plant at Eiffel Flats, 
which was scheduled for completion at 
yearend. The new plant is located at the 
old Cam and Motor mine where housing, 
electricity, and rail facilities exist. Water 
supply will come from the new Claw Dam. 

Rhodesian Vanadium Corp. (RVC) 
became part of Anglo American Corp. in 
November. RVC operates three chromite 
mines. 

South Africa, Republic of.— Johannesburg 
Consolidated Investment Co. Ltd. (JCI) 
announced plans to form a South African 
company to produce and market high- 
carbon ferrochromium using a p-ereduced 
pellet (SRC) process. JCI entered into 
an agreement with Showa Denko KK of 
Japan to establish a 132,000-ton-per-year 
ferrochromium facility. The Japanese firm 
agreed to purchase a minimum of 34,000 
tons annually. 

That underground mines can be oper- 
ated safely was pointed out when Chrome 
Corp. S.A. (Pty.) Ltd., a subsidiary of 
Union Carbide Corp., achieved a safety 
record of working 1.25 million man- 
shifts without a fatality including 1 mil- 
lion man-shifts for underground workers. 
The latter accomplishment occurred dur- 
ing the period of October 1951 to July 
1974. 

General Mining & Finance Corp. and 
Union Carbide Corp. announced a joint 
venture to build a 135,000-per-year ferro- 
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equity in the new company and Union 
Carbide, 49%. General Mining will sup- 
ply the new plant with chromium ore 
under a long-term contract. Union Car- 
bide will provide the technology and engi- 
neering expertise for the facility. The 
new plant is scheduled for completion in 
the second half of 1976. Both General 
Mining and Union Carbide will act as 
marketing agents for the plant output. 
Feralloys Ltd. (FL), subsidiary of As- 
sociated Manganese Mines of South 
Africa, announced plans to expand pro- 
duction facilities at its Cato Ridge and 
Machadodorp plants. FL produces man- 
ganese alloys at Cato Ridge and chromium 
alloys at Machododorp. The new facilities 
were schcduled for completion in 1977. 
Vereeniging Refractories Ltd. con- 
structed a new plant to increase produc- 
tion of basic brick (magnesite and chro- 
mium-magnesite). The new plant at the 
Main Works of Vereeniging will supple- 
ment current production owing to ex- 
pansion of South Africa’s steel industry. 
Wherever possible, mechanized equipment 
was installed to improve productivity. 
Amcor Ltd. concluded long-term con- 
tracts for ferrochromium with two Japa- 
nese firms. Amcor announced that a third 
48-megavolt-ampere (mVA) furnace was 
under construction at its Witbank plant, 
which will have a capacity of 55,000 tons 


per year. 
Turkey.—According to the Turkish 
Chrome Producers Association, Turkey 


exported nearly 530,000 tons of chromite 
ia 1974. The United States received 31% 
of the total, followed by France, 12%; 
Norway, 12%; and Switzerland, 10%. 
The public sector accounted for 56% of 
shipments; the private sector accounted 
for the balance. Over 69% of the ship- 
ments was from the port of Iskenderum. 
Ferrochromium exports totaled nearly 


chromium facility in the Eastern Trans- 8,859 tons. 
vaal. General Mining will hold 51% 
TECHNOLOGY 
Japanese investigators first described 1 Otani, Y., and K. Ichikowa. Manufacture and 


production of high-carbon ferrochromium 
by prereduction of chromite in 1971. De- 
veloped by Showa Denko KK, the process 
was named the SRC system. Further tech- 
nical points from  pulverizing through 
smelting were described.* 

A plant to produce ferrochromium-sili- 
con was described. Operating and pro- 


Use of Pre-Reduced Chromium Ore Pellets INFA- 
CON-74 (Proceedings of the First International 
Ferro-Alloys Congress, Johannesburg, 22 to 26 
April, 1974), 1975, pp. 31-37. 

Ichikowa, K. High- Carbon Ferrochrome Route 
1 55 Power Use. Chem. Eng., v. 81, No. 7. Apr. 
1, 1974. pp. 36-37. 

TM P. W. The Production of Ferrosilicon- 
Chromium by the Single-Stage Process. INFACON- 
74 (Proceedings of ihe First International Ferro- 
Alloys Congress, Johannesburg, 22 to 26 April, 
1974), 1975, pp. 275-280. 


CHROMIUM 


duction data together with metallurgical 
balances were also presented. A compari- 
son was made between actual results and 
basic thermodynamic calculations with re- 
gard to a number of operating variables. 

To better understand the mechanism of 
various reactions occurring during the 
smelting of high-carbon ferrochromium, 
a new technique was employed to meas- 
ure the reduction of both iron and chro- 
mium to metal during smelting. At tem- 
peratures up to 1,500° C, reduction of 
chromite is controlled by diffusion of iron 
and chromium in the chromite spinel. At 
1,500° C, the reduction rate of the chro- 
mium is increased by the fluxing action. 
In the presence of slag above 1,500° C, 
the reduction of chromite by carbon is 
rapid. These mechanisms are not inde- 
pendent of one another but have to occur 
in the order described.* 

A process was described that produced 
low-carbon ferrochromium from South 
African Transvaal low-ratio chromite. 
Chromite fines and dolomite were melted 
in a slag furnace and reduced to 50%-55% 
chromium ferrochromium containing a 
maximum of 0.05% carbon using 75% 
ferrosilicon as a reductant. Costs for a 
hypothetical 20,000-ton-per-year plant lo- 
cated in the Transvaal were also given.” 

Results of laboratory work and plant 
operations of a chromite pelletizing plant 
using the Lepol process were described.“ 

A careful dissection of an electric fur- 
nace revealed insights into furnace interior 
under melting conditions, the mechanism 
of melting and reduction processes, the 
mechanism of decarburization at the ore 
layer, composition of the slag layer, com- 
position of the metal layer, and behavior of 
sulfur. Operations were suspended at an 
experimental electric furnace used to make 
high-carbon ferrochromium, the furnace 
was quenched with nitrogen, and resin 
was embedded in the material within the 
furnace interior.“ 

The role of chromium in human and 
animal nutrition was reviewed.“ Essen- 
tially a review of the literature on the 
role of chromium in nutrition, this pub- 
lication brings together studies on the sub- 
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ject and poses new problems to be solved. 

Patent activity during the year con- 
cerned agglomeration of chromite to 
form a material for use in an electric 
iurnace producing ferrochromium;“ di- 
rect briquetting and reduction of oxide 
ores; and methods of recovery of chro- 
mium values from chromite by solution 
methods.“ 


“Urquhart, R. C., P. R. Jochens, and D. D. 
Howat. A Laboratory Investigation of the Smelting 
Mechanisins Associated With the. Production. of 
High-carbon Ferrochromium INFACON-74 (Pro- 
ceedings of the First International Ferro-Alloys 
Congress, Johannesburg, 22 to 26 April, 1974), 
1975. pp. 195-205. 

* Bleloch, W. The Reduction of Chromite Fines 
With Ferrosilicon. INFACON-74 (Proceedings of 
the First. International Ferro-Alloys Congress, Jo- 
hannesburg, 22 to 26 April, 1974), 1975, pp. 61-067. 

S Lankes, E. and W. Boehm. Experience and 
Operational Results Obtained With a Chromium 
Ore Peilctizing Plant Based on the Lepol Process. 
INrACON-74 (Proceedings of the First. Interna- 
tional Ferro-Alloys Congress, Johannesburg, 22 to 
26 April, 1974), 1975, pp. 39—46. 

v Yamagishi, K., K. Endo, and J. Saga. A Com- 
prehensive Analysis of Furnace Interior for High- 
Carbon. Ferrochromium. INFACON- 74 (Frocecd- 
ings of the First International Ferro-Alloys Con- 
gress, Johannesburg, 22 to 20 April, 1974), 1975, 
pp. 143-148. 

w Goncharov, A. T. Role of Chromium in Hu- 
man and Animal Nutrition. Vopr. Pitaniya, v. 27, 
No. 6, 1968, pp. 59-66, available National Technical 
Information Service, Springficld, Va. 22151, TT72— 
51078. 

u Kusama, F., S. Nakajima, M. Yamanaka, and 
Y. Sazuki (assigned to Showa Denko K. K.). 
Sintered Agglomerates and Method of Producing 
Same. U.S. Pat. 3,802,864, Ap. 11, 1974. 

' Baum, J. J. Direct Reduction Method Using 
Inductive Heating. U.S. Pat. 3,844,705, Oct. 
29, 1974. 

in Bruen, C. P., and C. A. Wamser (assigned to 
Allied Chemical Corp.). Process for Recovering 
Chromium Values From Chrome Ore. U.S. Pat. 
3 787.555, Jan. 22, 1974. 

Bruen, C. P., C. A. Wamser, and T. R. Moran 
(assigned to Allied Chemical Corp.). Method of 
Extracting and Recovering Chromium Values From 
Chromite Ore. U.S. Pat., 3,790,456, Feb. 5, 1974. 

Schafer, H., and H. G. Nieder-Vahrenkolz (as- 
signed to Bayer A. G.). Frocess for the Production 


Alkali-Chromate. U.S. Pat. 3,812,234, May 21, 


1974. 

Low, W. W., D. G. Frick, and A. B. Ganey 
(assigned to Allied Chemical Corp.). U.S. Pat. 
5.816.094, June 11, n 

Shaffer, F. K., and G. ES r. (assigned 
to Diamond Shamrock Cor , Alkalt- Metal Chro- 
mate Production. U.S. Pat. 819. 800, June 25. 1974. 

Bruen, C. F., W. Low, and E. W. Smalley 


(assigned to Allied Chemical Corp.). Method for 
Recovering Chromium Values From Chromite Ore. 
U.S. Pat. 3.816.095, June 11, 1974. 

Bruen, C. P., W. W. Low, and E. W. Smalley 
(assigned to Allied Chemical Corp.). Process for 
the Production of Sodium Chromate From Chromite. 
U.S. Pat. 3,852,059, Dec. 3, 1974. 
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Clays 


By Sarkis G. Ampian * 


Clays in one or more of the classification 
categories (kaolin, ball clay, fire clay, 
bentonite, fuller’s earth or common clay 
and shale) were produced in 47 States 
and Puerto Rico. Clay production was 
not reported in Alaska, the District of 
Columbia, Rhode Island, or Vermont. 
The States leading in output were Georgia, 
7.7 million tons; Texas, 5.3 million tons; 
and Ohio, 4.3 million tons; followed in 
order by North Carolina, Alabama, and 
Pennsylvania. Georgia also led in total 
value of clay output with $204.0 million; 
Wyoming was second with $29.3 million. 
Compared with 1973 figures, clay produc- 
tion increased in 17 States and value in- 
creased in 33 States. Total quantity of 
clays sold or used by domestic producers 
in 1974 was 696 lower in tonnage and 
19% higher in total value. The total 
value of clays produced was an alltime 
high. Modest increases in value per ton 
were reported for all clays in 1974 owing 
to increased labor, fuel, and material costs. 
The energy crisis or, more specifically, the 
increasing shortage and cost of fuels con- 
tinued to cause much concern among clay 


producers and clay product manufacturers. 
Industrywide efforts were made to both 
economize and obtain standby fuels for 
their requirements. The costs of environ- 
mental protection equipment and environ- 
ment restrictions, and rising capital costs, 
combined with the energy crisis, continued 
to adversely affect production during 1974. 

Production of the speciality clays, kaolin, 
ball clay, fire clay, bentonite, and fuller's 
earth, all increased while common clay and 
shale declined. A downturn in construc- 
tion rates that lowered the demand for 
materials manufactured from common clay 
and shale (brick, lightweight aggregate, 
vitrified clay pipe, clay floor and wall tile, 
etc.) was responsible for the decline. Pro- 
duction of kaolin increased 796; ball 
clay, 7%; fire clay, 2%; bentonite, 8%; 
and fuller’s earth, 8%. Common clay and 
shale decreased 9%. 

Kaolin in 1974 accounted for only 10% 
of the total clay production but 49% of 
the domestic clay and shale value. 


1 Physical scientist, Division of Nonmetallic Min- 


Table 1.—Salient clay and clay products statistics in the United States 
(Thousand short tons and thousand dollars) 


1970 1971 1972 1978 1974 

Domestic clays sold or used by producers 54,853 56,666 59,456 64,851 60,796 

Value NEEN $267,912 $274,431 $303,022 $854,058 $422,542 

((. ⁰ͤ2u..ñꝛ 2,07 1,97 847 2.097 2.451 

Vo.... eege Ae $66,116 $65,329 $66,216 $79,774 $114,212 

Imports for consumption ........... 64 67 68 48 

G A A ee EN $1,802 $1,501 $1,309 $1,879 $2,198 

Clay refractories, shipments (value) $256,384 $236,563 $274,679 1 $327,265 $410,163 
Clay construction products shipments 

(value) aon ²˙ AAA es — $554,481 $641,567 $722,286 r $772,723 $694,737 
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DOMESTIC PRODUCTION, PRICES, AND FOREIGN TRADE, 
BY TYPE OF CLAY 


KAOLIN 


Domestic production of kaolin in 1974 
increased 7%, and the value increased 
2896. The average unit value for all grades 
of kaolin in 1974 was $32.67 per ton, $5.41 
higher than in 1973. Kaolin was produced 
at mines in 14 States. Two States, Georgia 
(75%) and South Carolina (12%), ac- 
counted for 87% of the total U.S. pro- 
duction in 1974, Alabama ranked third, 
Texas fourth, and Missouri fifth. Output in 
1974 increased in Alabama, California, 
Georgia, Minnesota, Missouri, Nevada, and 
South Carolina and declined in Arkansas, 
Florida, North Carolina, Pennsylvania, 
Texas, and Utah. Colorado became a new 
producing State in 1974. No kaolin produc- 
tion was reported in 1974 in Arizona, 
Idaho and Indiana. 

Kaolin is defined as a white, claylike 
material approximating the mineral kaolin- 
ite. It has a specific gravity of 2.6 and a 
fusion point of 1,785° G. The other 
kaolin-group minerals, such as halloysite 
and dickite, are encompassed. 

During 1974 J. M. Huber Corp. com- 
pleted construction of one of the world's 
largest spray dryers at its Wren, Ga., 
facility and developed a new mining area 
in the Edisto River region of Aiken 
County, S.C. Thiele Kaolin Co. brought 
a new mine and washer in Washington 
County, Ga., into full production. Thiele 
Kaolin Co. (Reedy Creek Division) and 
Albion Kaolin Co. added slurry produc- 
tion to their airfloat plants. Anglo-Amer- 
ican Clays, a division of English China 
Clays, completed expansion of its plant 
in Sandersville, Ga. Thiele Kaolin Co. also 
put a large high-gradient magnetic separ- 
ator (HGMS) on line during the year, 
making a total of four operating magnetic 
separators in the kaolin industry. Explor- 
ation geologists from several aluminum 
companies have increased their activities 
in Georgia and other areas of the country 
where kaolin is abundant. American Cya- 
namid Co. replaced bauxite with kaolin 
in its process for producing alum (hydrous 
aluminum sulfate). 

Exports of kaolin, as reported by the 
U.S. Department of Commerce, increased 
from 732,000 tons valued at $30.5 million 


in 1973 to 849,000 tons valued at $42.1 
million in 1974. The tonnage and value 
of the kaolin exported in 1974 increased 
16% and 38%, respectively, over that 
shipped in 1973. The unit value per ton 
increased $7.86, which was attributable to 
both the greater percentage of higher 
quality paper-coating grades shipped and 
higher prices. 

Kaolin was exported to 57 countries. 
The major recipients were Japan, 24%; 
Canada and Italy, 19% each; and West 
Germany, 17%. Exports to the remaining 
countries increased, except for those to 
Australia, Japan, and West Germany, which 
decreased 62%, 10%, and 3%, respec- 
tively. Kaolin producers reported the end 
use for their exports as follows: Paper 
coating, 55%; paper filling, 17%; re- 
fractories, 14%; rubber, 6%; and others, 
including fiberglass, paint, and plastics, 
8%. 

Kaolin imports in 1974 returned to the 
downward trend reported for a number of 
years by decreasing from 34,203 tons 
valued at $881,000 in 1973 to 19,111 tons 
valued at $750,000. The United Kingdom 
supplied 95%; Canada, nearly 5%; and 
three other countries, less than 0.5%. 

Kaolin prices quoted in the trade jour- 
nals in 1974 all advanced from 1973. 
Chemical Marketing Reporter, December 
30, 1974, quoted prices as follows: 


Waterwashed, fully calcined, bulk, 
carload lots, f.o.b. Georgia, 
per %;; mec a Fat 
Partially calcined, same basis, 
per ton eene e nu En E eem 
Paper-grade, uncalcined, same 
basis, per ton: 
No. 1 coating een e 58.00 
No. 2 coating 2-ce2ezcesemanc 43.00 
No. 8 coating $42.00—48.00 
Filler, general purpose, same 
sis, per ton 27.00-28.00 
Delaminated, waterwashed, uncal- 
cined, paint-grade, 1-micrometer 


$110.00 
110.00 


91.00 
10.00 


average, same basis, per ton .... 
Dry-ground, air-floated, soft, same 

basis, per ton n 22222 
National Formulary, powder, 50- 

pound bags, 5,0000-pound lots, 

works, per pound 
National Formulary, colloidal, 

150-pound drums, works, per 

r ß cma .86 


The average unit value reported by domes- 
tic kaolin producers was $32.67 per ton, 
an increase of $5.41 above the 1973 value. 
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Table 2.—Clays sold or used by producers in the United States in 1974, by State 


(Short tons) 
Common 
State Kaolin Ball Fire Ben- Fuller's clay Total Total 
clay clay tonite earth and shale value 

Alabama 337,471 — 816,401 W ~- 2,341,508 22,995,380 2813. 298.240 
Arizona ..-.---- EM W 382,808 — 163,816 198,672 621,737 
Arkansas 80,386 ES s =e — 903,711 984,097 1,597,397 
California 42.707 W 167,126 66,427 W 2,239,161 2,497,241 1,626,341 
Colorado 7,950 =- 63,268 4,124 -. 591,948 663,280 1,588,214 
Connecticut E "— — oo a. 155,579 155.579 363,446 
Delaware Sa == Zá ža p 14,049 14,049 8,429 
Georgia 4,762,000 ES W Gage 489,204 2,440,755 47,691,959 1203, 936.262 
Hawaii aue cm mm om 22 -—À 22 - W Ww Ww 
Idaho dm amp D 4m QD co d — -— oe W 22 — 9.295 4 9,295 4 10,348 
Illinois e: -- 102.585 m W 1,484,461 51,587,046 58,744,447 
Indiana as — 26,236 as — 1,065,897 1,092,133 1,946,636 
Iowa es ef, ee aa ew et 2 pen — — on 960,221 960,221 1,869,045 
m» eme e GP — oe 2 „=a == -— 1,310,576 1,310,576 1,785,130 
Kentucky y ae W 116,787 ons — 731,423 %848,210 © 1,476,562 
Loui 3 Sa — ew — — 770.254 770,254 1,425,260 
Maine be — za — 22 146,333 146,333 182,716 
Maryland ....... 5 WW E — — 844,189 84, 189 2,065,648 
Massachusetts ax d. ac — SS 217,686 217,685 18,180 
Michigan `. — m ie ss -.. 2,160,928 2,160,928 4,078,629 
Minnesota ...... W me e 8 HON W Ww Ww 
Mississippi 22 W — 333,533 W 1,492,249 2,012,888 10,468,010 
Missouri — 99,000 -- 924,197 W W 1,641,656 252,564,858 258 13,151,817 
Montan za goë 239,290 E 58,624 $297,914 42,189,878 
Nebraska n UN MN 25 ES 182,394 182,394 418,878 
Nevada 2.406 SS 104 Ww 80 W 38.970 218.126 
New Hampshire ‘ae TUN a= ss ue 83,827 83,827 65,825 
New ns MR -- 36,849 EM E 66,827 103,676 524,210 
New Mexico T ae € E 56,336 455,336 *316,628 
New York ...... eer W s -- -- 1,450,564 61,450,564 82,348,006 
North Carolina W 2 See s5 — 3,421,825 33,421,825 34,648,855 

North Dakota m - e => Ed Ww W 
Ohio ....... Gaer s% — 1,123,506 ee -. 8,201,686 4,825,142 18,488,248 
Oklahoma ep em em gt m 22 oe oon -a — 1,288,938 1,288,938 2,105,382 
Oregon E m es 1,119 ES 188,649 189,768 242,609 
Pennsylvania ... W — 894,458 es -. 1,837,522 32,731,980 316,495,699 
Puerto Rico Se ES te 2s ZE 291,007 291,007 332,481 
South Carolina .. 769, 709 oo on sz W 1,527,252 252,296,961 813,765,142 
South Dakota e "e "m W — 189,692 *189,592 3201,654 
Tennessee ` — 500,323 2c e W 1,137,603 51,687,926 59,776,204 
Tea W 40.731 40,754 68.575 W 6,045,922 65,314,770 18,677,250 
Uta W os 8,168 2,174 201,201 231,880 952,946 
Virginia Ge M Ss CR — 1,956,746 1,956,746 2,613,820 
Washington SE on W We — 269,425 269,425 1698,235 
West Virginia .. Ges SS W n — 838,817 438.817 4620, 815 
Wisconsin es SE s ix a 2,385 2,385 4,893 
Wyoming Ge s -. 9,295,248 — 216,903 2.511.151 29,838,785 
Undistributed ... 263,927 276,122 348,576 276,228 320,659 289.104 71,408,116 722,068,294 
Total ..... 6,892,826 817,176 4,140,841 8,810,500 1,224,640 45,201,344 61,087,827 422,874,815 


W Withheld to avoid disclosing individual company confidential data; included with ‘“Undis- 


tributed.” 


1 Includes Puerto Rico. 


3 
3 Ex 


kaolin 
d Excludes fire clay 


Excludes bentonite. 
cludes 


5 Excludes fuller's earth. 


* Excludes ball 


clay. 
" Incomplete total; remainder included in State totals. 
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Table 4.—Kaolin sold or used by producers in the United States, by State 


1978 1974 
State —— ee 
Short tons Value Short tons Value 

Arizonā e de 5 150 Sa 
Arkansas ee W W 80,886 616,911 
California ep ——— Cu URN US 26,251 256,641 42,707 399,581 
„e, e ZE - 7,960 23,850 
(( ²˙ mQQQ—„f̃ . 27,955 789,375 27,270 WwW 
Georgii ⁵ ũ]]]]]Aꝗꝗ oe ee ee eee 4,610,268 144,726,059 4,762,000 188,610,940 
Ët WEG 82,745 W 99,000 W 
1JC%%%% % ¹ . ⁰ ˙˙³ eU e stie 1.950 50.700 2,406 W 
South Carolina ee et EE 2 754,969 10,858,682 769,709 11,127,572 
Other States! ... c emen 462,297 5,829,174 263,927 7,171,108 
J%ö§öÜĩ§ê——ꝙ? «ꝛ⅛C . %⅛ . 5,993,479 168,871,382 6,892,826 208,864,859 


„ to avoid disclosing individual company confidential data; included with Other 
1 Includes Idaho (1978), Indiana (1978), Minnesota, North Carolina, Pennsylvania, Texas, Utah, 
and data indicated by symbol W. 


Table 5.—Kaolin sold or used by producers in the United States, by kind 


1978 1974 

Kind LE mcl 

Short tons Value Short tons Value 
Airfloat EE 1,897,199 $21,968,180 1,410,631 $26,283,605 
Calcined ..... ——————— — EQ 176,425 12,980,059 206,488 19,402,465 
» Delaminated ..........-------2-22222222222-2-- 194,180 10,198,688 221,407 18,328,875 
Unprocessed .......--------2222222222.2-22-2-2-2-- 1,230,828 16,628,207 1,603,865 29,231,183 
Water washed EN ecce cerea 2,994,852 101,611,298 2,951,050 120,619,231 
f uu RD E PES m 5,998,479 168,871,882 6,892,826 208,864,859 


Table 6.—Georgia kaolin sold or used by producers, by kind 


1973 1974 
Kind — — ͤ—— —— 
Short tons Value Short tons Value 
/; ͤQ—A—A ͤ ce Es e aci EE 889,626 $11,629,755 920,468 $16,680,712 
„ee, . . 146,425 11,984,459 169,260 16,966,465 
Delaminated ........------ ll EE EEN 194,180 10,198,638 221,407 18,828,875 
Unprocessed 22222222 421,905 10,981,788 602,905 18,948,946 
Waterwashed `... 424 iium 2,908,128 99,986,424 2,857,965 118,701,442 


!!!. 3 4,510,268 144,726,059 4,162,000 188,610,940 


CLAYS 319 


Table 7.— Georgia kaolin sold or used by producers, by kind and use 
(Short tons) 
————— Pu E 


1973 1974 
Use Air- Unproc- Water- Air- Unproc- Water- 
float essed washed! Total float essed washed! Total 
Domestic: 

Adhesives EE W as W 44,218 35,127 EH 11,538 46,665 
Alum (aluminum sulfate) 

and other chemicals Si W W 131,942 W W W 184,730 
Animal eed... uoces 117 e xd 117 2.644 e e 2,644 
Brick, face 222 566 ie m 566 ZS ia 133 133 
Catalysts (oil refining) .- W Së W 43,699 W — W 46,319 
Cement, portland ....... um (3) d (3) 1,169 64,126 "e 65,295 
China / dinner, ware W SECH W 18.084 W - Sa W 
Crockery and other 

earthenware 3,556 uS e 8,556 37,325 M 4 87,329 
Electrical porcelain ..... (2) M sa (3) 3,011 SW SS 3,011 
Fiberglass esu ane Be Pea E W ES W 134,604 W ae W 91,613 
Firebrick, block, shapes 32,400 47,252 HUE 79,652 65,100 27,834 1,153 94,087 
Floor e wall tile, 

COFAMIC a2oeacosedema = W nce W 21,480 2,0500 a 3,957 6, 
Flue linings and high d 

alumina brick (2) (2) . s (3) W W due 18,719 
Foundry sand "T ia (3) (2) 154 So 81 235 
Grogs and crudes, 

refractory „n.e.e... W W — 168,179 W W — 277,862 
fn products ........ W I W 52,023 us zu W W 
JJ eade S ^: 2 2 W "s W 13, 
Medical, pharmaceutical, e z ii 

cosmetic . Sa ae (2) (2) 1,377 T 609 1,986 
FN wes 11,982 Ls 99,320 111,302 657,663 — 170,697 228,360 
Paper coating EE 71,502 -~ 1,539,409 1,610,911 2,000 -- 1,308,180 1,810,180 
Paper filling 22222 182,570 -. 630,474 813,044 197,613 — 795,846 993,459 
Fase... LL W ws W 61,889 6,833 == 46,725 53,558 
Pottery uaa e cemere W Il W 9,650 19,894 SUN 18,400 38,294 
Roofing granules .......- W ER W 306 žá a -— aie 
Rubber 95.208 Be 17,619 112,827 115,842 Ge 15,045 130,887 
Sanitary ware - 119,920 Se 40,946 160,865 W W 16,441 62,362 


Miscellaneous: 

Fertilizers (1974); 

glazes, glass, 

enamels; kiln 

furniture (1974); 

linoleum (1973): 

pesticides and re- 

lated products; 

waterproofing and 

sealing (1974); 

unknown uses; and 

data indicated by 

footnote? ......- — 67,279 sa s 67,279 53,745 Sa mem 53.745 
Data indicated by 

footnote? and 

other uses (1974) . — 89,481 Pé 39,481 Gas 267 vs 267 
Fertilizers (1978); 

mineral oil filtering, 

clarifying, and de- 

colorizing; re- 

fractory mortar 

and cement; tex- 

tiles; unknown uses; 

and data indi- 

cated by footnote? _ d 8 2 46.113 46,118 m es 18,487 18,487 

Undistributed .........-...-- 241,062 251,085 178,932 — 256,978 888,671 99,951 311,153 


Total 826,161 337,818 2,552,812 3,716,791 858,975 480,898 2,506,247 8,846,120 


Exports: 
Paint EE 2 ged 18,916 18,916 80 ass 17,660 17,690 
Paper coating 8,464 -. 471,495 479,959 a — 632,593 632,593 
Paper filling =a E 35,085 35,085 40,537 — 124,203 164,740 
Plastics `... 22 as ess (3) (2) og se 25,864 25,864 
Grogs and crudes and 
other refractories ..... 5,000 84,087 ae 89,087 17,000 122,007 — 189,007 
Rubber a au 8.681 3,681 3,921 E 1,318 5,239 
Miscellaneous uu — 166,744 166,744 TAN a 80,747 30,747 
Tot! a=- 13,464 84,087 695,921 793,472 61,488 122.007 732,385 915.880 
Grand total ..........- 839,626 421,906 3,248,733 4,510,263 920,463 602,905 3,238,632 4,762,000 


WwW need to avoid disclosing individual company confidential data; included with ‘‘Undis- 
tributed.” 

1 Includes calcined and delaminated. 

2 Included with Miscellaneous.“ 

3 Incomplete total; remainder included with total for each specific use. 
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Table 8.—South Carolina kaolin sold or used by producers, by kind 


1978 1974 
Kind —— MM — 
Short tons Value Short tons Value 
ili ⁵ 499.245 $9,120,829 484,967 $9,364,857 
Unprocessed ......-....---.-- ee 255,724 1,232,853 834,742 1,762,715 
Total eelere 154,969 10,863,682 769,709 11,127,572 


Table 9.—South Carolina kaolin sold or used by producers, by kind and use 


(Short tons) 
Kind and use 1978 1974 
Airfloat: 
e ß ß 20,435 19,894 
Ill ⁵³ðſ// ⁵ ³ d 41,080 22,015 
Fiberglas E dee d W 7.006 
Firebrick, block, hape giereg 5,882 W 
r . . M MR EE MEE e aS W 2.962 
Pesticides and related products 22 21,104 22,897 
Rubber eelere 248,496 241,519 
Other s èð . REENEN 91,148 65,684 
Exports ? so eund LEE ˙ͤ nue ee Se 71,660 58,990 
%0%ĩ ] ];Ü]; ⁵ ⅛˙²¹.i ͥůe D sſÄ EN 499,246 484,967 
Unprocessed: 
Face brick; firebrick, block, and shapes (1974); and sanitary ware 256,724 884,742 
Grand tote) ood uu on eee alee . ses eee eS 754,969 769,709 


W Withheld to avoid disclosing individual company confidential data; included with “Other 
uses.” 

1 Includes animal feed; crockery and other earthenware (1974); electrical porcelain (1978); fine 
china-dinnerware (1973); glazes, glass, enamel; gypsum products; ink (1974); linoleum (1974); 
paper coating (1974); paper filling; plastics; pottery; sanitary ware; other uses (1978); and 
data indicated by symbol W. 

2 Fertilizers (1973); pesticides and related products (1974); and rubber. 
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Figure I. — Kaolin sold or used by domestic producers for specified uses. 


BALL CLAY 


Production and value reported for 
domestically mined ball clay in 1974 in- 
creased 7% and 9%, respectively. Ten- 
nessee mines provided 61% of the Nation's 
output, followed in order of output by 
Kentucky, Mississippi, Texas, Maryland, 
New York, California, and Arizona. Pro- 
duction in Kentucky, Maryland, Mississippi, 
Tennessee, and Texas increased over that 
reported in 1973 while California and New 
York production decreased. 

Ball clay is defined as a plastic, white- 
firing clay used principally for bonding in 
ceramic ware. The clays are of sedimentary 


Domestic, air-floated, bags, carload lots, Tennessee, 
Domestic, crushed, moisture-repellent, bulk, carload lots, Tennessee, per ton 


22 air-floated, bags, carload 


lots, Atlanti TOR: Saan 
lump, bulk, Great Lakes, per ton be ig dëng 


origin and consist mainly of the 
mineral kaolinite and sericite micas. 

In 1974 H.C. Spinks Clay Co., Inc. 
completed its drying and grinding facility 
at Gleason, Tenn. This facility expands 
production capacity for air-floated and 
mechanically dried clays and eliminates 
costly hauling from its Gleason area mines 
to other plants. 

The average unit value for ball clay 
reported by domestic producers rose in 
1974 to $17.34 per ton, an increase of 
$0.46 per ton. Chemical Marketing Re- 
porter, December 30, 1974, listed ball clay 
prices unchanged from 1973 as follows: 


clay 


DO 108. Leia EE 
8.00— 11.25 


2 The famous Albany sli 


clay is included with 
ball clay solely for stati 


convenience. 
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Ball clay exports in 1974 amounted to 
131,000 tons valued at $2.9 million com- 
pared with 114,000 tons worth $2.2 mil- 
lion in 1973. Exports increased 1596 over 
those shipped in 1973, while the value 
was nearly 3496 higher. The unit value of 
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ball clay exported in 1974 rose $3.16 per 
ton, from $19.27 in 1973 to $22.43. Ex- 
ports were made to 26 countries: Major 
recipients were Canada, 4696 ; and Mexico, 
44%; 24 countries accounted for the 
remaining 10%. 


Table 10.—Ball-clay sold or used by producers in the United States, by State 


1978 1974 
State 
Short tons Value Short tons Value 

Tenne eege 487,625 $7,744,794 500,828 $8,408,994 
o 000 W W 40,781 829,290 
Other Sate 2 279.087 5,198,960 216,122 5,484,063 
IST!!! "——— 166,712 12,988,754 817,176 14,167,347 
included with Other 


„ to avoid disclosing individual company confidential data; 


1 Includes Aroni e California, Kentucky, Maryland, Mississippi, New York, and data 


indicated by symbo! 


Table 11.—Ball clay sold or used by producers in the United States in 1974, by kind 


and use 
(Short tons) 

Use Airfloat Unprocessed Total 
Building brick, fac 222222 -— 18,000 18,000 
China / dinner ware 22222 41.770 1.521 48.291 
Crockery and other earthen ware SN 1,187 1,187 
Drilling ona E 4,668 za 4,668 
Electrical po ü 8 W W 45,182 
Firebrick, Block, KE EE 1,200 26,211 27,411 
Glazes, glass, enamelsss 2222 W W 1,969 
High alumina Tufractorius EE W W 22,019 
Kiln furniture W W 9.849 

Medical, pharmaceutical, coametile — ee ee en Een e 2 
Pottery Ze = 96,400 78,812 170,212 
TEE 8 400 pes 40 
Sanitary ware cene ee nme nem 82,062 92,649 174,701 
Floor and wall tile LLL NEE eee ne 60,116 28,858 88,474 
Quarry EE 2z 1,142 1,142 
Miscellaneous 92.778 38.709 131,487 

Undistributed .... Lll ANEN A EN EE E assa 21,812 57,161 
Le EE ³¹mi¹ꝛꝛꝛꝛ ⁰ytt 47,655 85,132 82,787 
Total. ec ese a 448,846 868,830 817,176 


W Withheld to avoid disclosing individual company confidential data; included with Undis- 


tributed.” 


FIRE CLAY 


Fire clay sold or used by domestic 
producers in 1974 was reported at 
4,140,841 tons valued at $41.1 million. 
Fire clay is defined as detrital material, 
either plastic or rocklike, containing low 
percentages of iron oxide, lime, magnesia, 
and alkalies to enable the material to with- 
stand temperatures to 1,500° C or higher. 
Fire clay is basically kaolinite but usually 
contains other materials such as diaspore, 
ball clay, bauxite clay, and shale. Fire clays 
commonly occur as underclay below coal 
' seams and are generally used for refrac- 
tories. Some fire clay was previously re- 
ported in other end uses. 


Fire clay production was reported in 
1974 from mines in 20 States. The first 
four States in rank, Ohio, Missouri, Penn- 
sylvania and Alabama, accounted for 79% 
of the total domestic output. 

General Refractories Co., U.S. Refrac- 
tories Div., announced plans to expand 
its Gary plant to include a $2 million 
clay and alumina specialties plant. The 
new plant was scheduled for completion 
by the end of 1975.° 

Exports of fire clay increased from 
196,000 tons worth $3.8 million in 1973 
to 224,000 tons valued at $6.0 million in 

3 Journal of Metals. Metallograms-Plan $2 Milion 


Alumina Specialties Plant. V. 26, No. 11, Novem- 
ber 1974, p. 10. 
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1974. Fire clay exports rose 14% in ton- 
nage and 5796 in value. The price of ex- 
ported fire clay rose $7.22 to $26.71 per 
ton. 

Fire clay was exported to 46 countries, 
with Canada and Mexico receiving 42% 
and 34%, respectively. No imports of fire 
clay were reported during 1974. 
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There are no price quotations in domes- 
tic journals for fire clay, but the per ton 
value reported by producers ranged from 
$2 to about $10. The reported average unit 
value for fire clay produced in the United 
States increased 12%, from $8.89 per 
ton in 1973 to $9.92 in 1974. 


Table 12.— Fire clay sold or used by producers in the United States, by State * 


New Jersey ? 
Ohio 


W Withheld to avoid disclosing individual company confidential data; 


States. 
1 Refractory uses only. 


1978 1974 

Short tons Value Short tons Value 
359,840 $3,884,488 816,401 $3,951,624 
119,364 624,992 157,125 889,369 
68,126 224,662 58,268 218,638 
97,270 609,253 102,585 672,992 
W W 26,236 118,168 
142,556 920,961 116,787 605,966 
829,484 7,662,661 924,197 10,760,649 
45 420 104 990 
26,403 150,596 86,849 282,110 
1,095,474 6,826,240 1,123,506 7,223,029 
891,744 11,070,983 894,458 11,303,889 
81,484 689,200 40,764 816,000 
5,300 32,000 WwW W 
854,893 4,061,481 848,576 4,196,552 
4,067,988 86,157,887 4,140,841 41,089,876 
included with “Other 


2 Includes Arizona, Georgia, Idaho, Montana, New Mexico, Washington, West Virginia, and data 


indicated by symbol W. 


BENTONITE 


Bentonite production in 1974 increased 
8% in tonnage and 26% in value over 
that of 1973. A general increase in domes- 
tic consumption, particularly in iron ore 
pelletizing, drilling mud, animal feed, and 
waterproofing and sealing, was noted along 
with an overall increase in exports. 

Bentonite was produced in 13 States. In- 
creased bentonite production was reported 
for all States except Alabama, Arizona, 
Missouri, Texas, and Utah. 

Generally, the high-swelling or sodium 
bentonites are produced chiefly in Wy- 
oming, Montana, and South Dakota. The 
calcium or low-swelling bentonites are 
produced in the other States. 

In 1974, Black Hills Bentonite Co. began 
production at a major new bentonite op- 
eration situated in Washakie County, north 
central Wyoming. This project consisted 
of developing a bentonite mining area near 
Ten Sleep and erecting a processing plant 
at Worland. The company’s annual capa- 
city has been reportedly doubled to 
400,000 tons.“ Industrywide improvements 


were made in environmental controls 
systems and in automating, bagging, and 
handling procedures. 

On December 30, 1974, Chemical 
Marketing Reporter quoted bentonite prices 
as unchanged from 1973. Domestic, 200 
mesh, bags, carload lots, f.o.b. mines, was 
priced from $15.50 to $16.00 per ton; 
and imported Italian white, high-gel, 
bags, 5-ton lots, ex-warehouse, $337.60 
($0.1688 per pound) per ton. The average 
unit value reported by domestic procucers 
for bentonite sold or used in 1974 was 
$13.28 an increase of $1.94 from the 
$11.34 average of the previous year. Per 
ton values reported in the various producing 
States ranged from $4 to $36 but, as in 
1973, the average value reported by the 
larger producers was near the Wyoming 
average figure of $12.58. 

Bentonite imports in 1974, including 
chemically activated material, totaled 3,639 
tons valued at $699,000, compared with 
2,670 tons valued at $243,000 in 1973. 


* Skillings, D.N., Jr. Black Hills Bentonite Co. 
Opens New Mine and Plant. Skillings’ Min. Rev., 
v. 63, No. 45, Nov. 9, 1974, pp. 1, 6, 10 
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The 3,599 tons of chemically activated 
bentonite was imported from six countries, 
with Canada supplying 25%; Mexico, 
21%; Japan, 52%; and West Germany, 
Australia, and France the remainder. 
Special-purpose Italian bentonite was not 
imported in 1974. 

Bentonite exports in 1974 increased 
from 551,000 tons in 1973 valued at 
$18.4 million to 714,000 tons valued at 
$28.1 milllion. Although the tonnage ex- 
ported increased only 30% above that 
shipped in 1973, the value increased 
5696. The greater increase in value was 
the result of the unit value of exported 
bentonite increasing $6.91 per ton, from 
$33.34 in 1973 to $40.25 in 1974. This 
increase in per ton value was attributed to 
a large increase in the amount of higher 
cost drilling mud and foundry-grade ben- 
tonites shipped. Exports in previous years 
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consisted of a larger percentage of the 
lower cost pelletizing grades. Domestic 
bentonite producers were facing increased 
competition in foreign markets. Bentonite 
from the Greek Island of Milos was being 
blended with the U.S. clay for pelletizing 
Canadian taconite ores on a large scale. 

Bentonite was exported to 83 countries, 
an increase of 6 from the previous year. 
The major recipients were Canada, 38%; 
West Germany, 10%; the United Kingdom, 
9%; Australia, 8% the Netherlands, 5%; 
Singapore, 4%; Japan, Saudi Arabia, and 
Venezuela, 396 each; and the 74 others, 
17%. Domestic bentonite producers re- 
ported the end use of their exports were 
foundry sand, 44%; iron ore pelletizing, 
22%; drilling mud, 29%; and others, in- 
cluding animal feed, ceramics, ore treat- 
ment, and waterproofing and sealing, 5%. 


Table 13.—Bentonite sold or used by producers in the United States, by State 


State 


Wollin me qi occ cee cue 
er State! LL LLL EE E -- 


E =s 


1978 1974 

Short tons Value Short tons Value 
85,067 $394,688 82,808 $382,545 
49,682 828,102 56,427 1,620,221 
1,01 6,525 4,124 87,688 
286,135 8,606,084 888,538 4,599,118 
74,00 W W W 
176.586 1.282.400 289,290 2,091,677 
875 10.495 1.119 18,428 
84,620 802,182 68,575 881,065 
4,880 64,880 8,1638 49,172 
2,106,369 28,629,610 2,295,248 28,882,276 
258,816 4,868,040 276,228 5,512,950 
3.072.542 84,838,756 8,810,500 48,910,186 


„ to avoid disclosing individual company confidential data; included with Other 
1 Includes Alabama, Idaho (1978), Nevada, Oklahoma (1978), South Dakota, and data indicated 


by symbol W. 
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Table 14.—Bentonite sold or used by producers in the United States in 1974, 
by type and usc 
(Short tons) 
Use Nonswelling Swelling Total 
Domestic: 
Animal eee... um mec m me Rurq m ERAT don eder Rm iO 46,532 129,174 175,706 
Building brick, ac... mmc s eoi nn qe Rui m ur Si 2,922 2,922 
Catalysts (oil refining) ~..................-.-~.....- 4,858 26 4,879 
Cement, portlanld 2222222 E 459 459 
Drilling mud EE EE 15,180 684,608 599,688 
ll ⁵ĩ˙²˙’k rnt DDmm mmm. 6.490 2a 6,490 
Filtering, clarifying and decolorizing: 
Animal oils and mineral oils and greases .......- 83,535 8,269 91,804 
Vegetable less 71.290 Se 71,290 
Foundry sand (22e ⁵ꝛð0iꝑñ ——!!?!:..)—8 210,395 467,660 738,055 
Glazes, glass, enamels 222222 SS 209 209 
Gypsum products ..... 4422222 zc 506 506 
Medical, pharmaceutical, cosmetic 2 200 14,678 14,878 
Oil and grease absorbents W W 14.860 
F! ! GES 4,915 4,916 
Pelletizing (iron ore) ER E x 870,464 810,464 
Pesticides and related products 21,525 2,328 28,853 
Pet absorbent EEN W W 6,319 
POI EE 807 EES 301 
Sewer pipe (vitrified) eme ER E en 100 as 100 
Roofing tile EES 13,129 zt 18,129 
Waterproofing and sealing E EE EN 1,407 84,888 86,296 
Miscellaneous eege EE EEN AE m omncs 27,060 54,348 160,229 
Total. gases d . 562.003 2,225,864 2,787,857 
rts: 
Drilling mud J E 152,912 152,912 
Foundry and c cc 22." 16,781 216,142 231,923 
siad (iron ore — 112.833 112.833 
JJ EES 4.458 21.017 25.475 
ll 3 JC 21.239 501.904 523,148 
Grand total ß 583,242 2,727,258 8,310,500 
3 Withheld to avoid disclosing individual company confidential data; included with Miscel- 
neous. 
1 Incomplete total; remainder included in total for each specific use. 
Table 15.—U.S. exports of bentonite as reported by producers, by use 
(Short tons) 
Use 1978 1974 
Drilling mud eege . AA k 110,430 152,912 
Foundry TT, VE 180,383 231,923 
Polletizing. (iron eee pia irit u rica ne pina a rm M a qu c Om EUR diis s ai 126,998 112,833 
Other? tee ee 20,405 26,475 
%%% ³˙˙¹AoàuàAuͥͥͥͥͥͥͥͥͥ ¹i]nñ ] ³:ð3dꝗꝓ ] ‚ At... 438.216 523.148 


1 Includes animal feed, ceramics, face brick, chemical manufacturing, mineral wool and insulation, 


waterproofing and sealing, and other uses. 
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Figure 2.—Bentonite sold or used by domestic producers for specified uses. 


FULLER’S EARTH 


Production of fuller's earth in 1974 in- 
creased 8% in quantity and 32% in 
total value. The unit value assigned by 
domestic producers increased $5.38 in 
1974 to $29.45 per ton. This increase was 
due to large increases in unit value by 
both the Florida and Georgia producers. 

Fuller’s earth production was reported 
from operations in 11 States, an increase 
of 2 States compared with 1973. The two 
top producing States, Georgia (40%) and 
Florida (34%), accounted for 74% of 
the domestic production. The other nine 
States accounted for the remaining 26%. 
Georgia, Mississippi, Tennessee, California, 
South Carolina, Texas, and Illinois showed 
gains in production while Florida and 
Utah declined slightly. The new producing 
States in 1974 were Missouri and Nevada. 

Fuller’s earth is defined as a nonplastic 


clay or claylike material, usually high in 
magnesia, which has adequate decolorizing 
and purifying properties. 

Production from the region that includes 
Attapulgus (Decatur County), Ga., and 
Quincy (Gadsden County), Fla., is com- 
posed predominantly of the distinct lath- 
shaped amphibole clay mineral attapulgite. 
Most of the fuller’s earth produced in the 
other areas of the United States contains 
varieties of montmorillonite. 

Prices for fuller’s earth were not publicly 
quoted in 1974, but the per ton value for 
attapulgite reported by producers ranged 
from $20 to over $63; montmorillonite 
prices ranged from $15 to under $35. 

Exports of fuller’s earth to 42 countries 
decreased from 58,000 tons valued at 
$2.7 million in 1973 to 56,000 tons valued 
at $3.2 million in 1974. Export tonnage 
decreased 3%, but its value increased 
nearly 18%. The unit value of exported 


1975 
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fuller's earth rose $10.42 per ton. The 
major recipients were Canada, 38%; the 
United Kingdom, 2196; the Netherlands, 
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7% each; and other countries, the re- 
maining 18%. 
Imports of fuller’s earth in 1974 were 


9%; Belgium-Luxembourg and France, only 1 ton valued at $280 from Mexico. 


Table 16.—Fuller's earth sold or used by producers in the United States, by State 


1978 1974 
State 
Short tons Value Short tons Value 

Flórida vo ß cent c e 419,168 $12,001,931 412,628 $18,717,627 
Georgie ee ß 444,326 10,499,157 489,204 15,440,560 
Nevada eee Kk k u ete HEN M 80 ; 
Utah EENS 2,870 62,000 2,174 46,000 
Other States! 1 272,069 4,835,553 820,659 6,854,141 

Total ee ee eee. 1,138,433 27,898,641 1,224,640 86,060,714 


1 Includes California, Illinois, Mississippi, Missouri (1974), South Carolina, Tennessee, and Texas. 


Table 17.—Fuller’s earth sold or used by producers in the United States in 1974, 


by type and use 
(Short tons) 
Use Attapulgite Montmorillonite Total 
Domestic: 

Adhesives earen ðVÜ.. egener 1.525 ou 1,626 
Cement, portland gn — W W 19,690 
Drilling mud WEE 75,976 Te 75.976 
FFI ³ðV—bu ĩðâd c 38.966 15,660 54,516 

Filtering, clarifying, and decolorizing mineral 
oils and greases ... LLL c LL LLL ccc Lee c ecce recor 80,917 211 81,128 
Medical, pharmaceutical, cosmetie 16 ue 16 
Oil and grease absorbents NN EN NEEN 268,918 140,816 409,734 
Paint weg es o em — af wm gr o — SS e vm ER wm — 2 a vm ———— — 2 — a ÀÀ 1,662 - 1,662 
Paper coating eege eet 71 Za 71 
Pesticides and related produets 143,164 86,415 179,579 
Pet absorbent -n-ne 139,859 218,134 357,998 
neu oso de pL s EE 9,062 21,117 110,489 
Ii ⅛ĩð ß Sa lee EE 710,136 432,243 1,142,879 

Exports: 

Catalysts (oil refining) ) W W 8.907 
Drilling mud . y et L2 1,256 22 1,256 
Fertilizers ` enee ³ ĩ]ĩ?ĩVĩ ee wt W WwW 4,764 
Oil and grease absorbents ____....__.____________. 19,011 5,222 24,233 
Pet absorbent .. EN 80,310 4,406 84,716 
Miscellaneous 19.664 2,892 18,385 
Total ee ͤ K 70,241 12,020 82,261 
Grand e! Ee 180,877 444,263 1,224,640 


ism Withheld to avoid disclosing individual company confidential data; included with Miscel- 
neous. 
1 Incomplete total; remainder included in total for each specific use. 
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Figure 3.—Fuller's earth sold or used by domestic producers for specified uses. 


COMMON CLAY 


Domestic production of common clay 
and shale in 1974 totaled 44.9 million tons 
valued at $78.4 million. Common clay and 
shale represented 74% of the quantity 
and 19% of the value of the total clay 
and shale produced domestically in 1974. 
In addition, Puerto Rican production of 
common clay and shale was reported at 
291,007 tons valued at $332,481. Domestic 
output in 1974 decreased 9% below that 
reported for 1973. 

Common clays and shales are for the 
most part used by the producer in fabri- 
cating or manufacturing a product. Less 
than 10% of the total clay and shale 
output was sold. The average unit value 
for all common clay and shale produced in 
the United States and Puerto Rico in 
1974 was $1.74 per ton, $0.14 more than 


in 1973. The range in unit value re- 
ported for the bulk of the output was 
from $1 to $2 per ton. 

Common clay is defined as a clay or 
claylike material which is sufficiently plastic 
to permit ready mold and vitrification 
below 1,100? C. Shale is a consolidated 
sedimentary rock composed chiefly of 
clay minerals that have been both lamin- 
ated and indurated while buried under 
other sediments. These materials are used 
in the manufacture of structural clay 
products, such as brick and drain tile, port- 
land cement clinker, and bloated light- 
weight aggregate. 

In 1974, a new brick plant capable of 
producing 60 million brick per year was put 
onstream at Galloway, Tenn. The plant 
was funded by a $2.8 million bond issue 
approved by the Galloway Industrial Board. 
A new tunnel kiln was put into produc- 
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tion in Roanoke, Va., by the Webster 
Brick Co., Inc. The Cohoes, N.Y., light- 
weight aggregate plant of United States 
Steel Corp. was acquired by Norlite 
Corp., subsidiary of P. K. Keating Co. 
Keating is a Massachusetts-based aggre- 
gate and concrete producer. Norlite will 
be marketed throughout New England 
and New Vork.“ Savings in fuel consump- 
tion and increased production at Georgia 
Lightweight Aggregates Co., Rockmart, 
Ga., was accomplished by installing lifters 
in its rotary kiln. 

The output of the energy-intensive 
common clay and shale industry was cur- 
tailed by shortages of fuel, labor, and a 
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downturn in construction in 1974. In- 
dustrywide attention was focusing on coal 
firing as a possible escape from the high 
cost and shortages of oil and gas. 

Exports of common clay and shale are 
not tallied by the U.S. Department of 
Commerce. Most countries have local de- 
posits of either clays or shales which are 
adequate for manufacturing structural clay 
products, cement clinker, and lightweight 
aggregates, and thus have no need to 
import such materials. 


> Rock Products. Rock ENEE 
Aggregate Plant 5 Hands. V. 77, No. 9, Sep- 
tember 1974, p. 17. 


Table 18.— Common clay and shale sold or used by producers in the United States, 


by State’ 
1978 1974 
State 
Short tons Value Short tons Value 

Alb ðù —ac! TT? 2,446,648 $3,537,518 2,341,608 $3,391,714 
Eet ul ME 82,241 64,336 163,816 224,345 
ß . 1,445,790 1,411,558 903,711 1,020,486 
California eer mesiu cpm 2 2,526,158 5,119,251 2,239,161 4,771,235 
Seesen 734, 485 1.478.664 597,943 1,308,038 
Connecticut .... cce c ccce e.n.. 161,707 320,171 165,579 863,446 
Delaware 7 14.747 8.848 14,049 8,429 
Florida ........- . PM. 691,570 926,492 868,556 643,836 
Georgia F 2.766.878 5.193.999 2.440, 755 4.884.762 
Idaho .......-..- PUEDE KERN pen E 11,116 18,133 9,295 10,348 
In. 1,660,306 3,003,427 1,484,461 8,071,455 
Indiana ANSA 1,393,483 2,393,666 1,065,897 1,828,468 
i ß 967,396 2,028,001 960,221 1,869,045 
Kansas ⁵ ! ...... 1.169.264 1,489,564 1,310,576 1,785,130 
Kentucky - 421-.2lceselleddedqeeodsee mere d dins 940,316 1,040,364 781.428 870.596 
Loulsi ane 2 978.523 1,329,396 110,254 1,425,260 
1 EE 40,713 14,418 146,333 182,716 
Maryland ²˙ Ü ò ũͤ ii A 896,599 1,973,492 884,189 2,066,548 
Massachusetts .. — e LLL eccl lecce 217,053 404,472 217,685 878,780 
Michigan 22244«4«4«õ44õ 2,150,706 8,304,398 2,160,928 4,013,629 
Minnesota 155.555 233,283 W W 
Mississippi 1,622,586 2,085,075 1,492,249 2,047,255 
, . 1.564.697 2,370,701 1,541,656 2,890,768 
Monte eee cue cee es 42,337 65,734 58,624 97,696 
Nebraska 158.468 285,761 182,394 418,878 
New Hampshire 43,350 63,575 83,827 55,826 
New Jersey e 2-2 156,916 515,200 66,827 292,100 
New Mexico 87,808 169,455 55.386 816.628 
New oorrkkkk eid ntes Graces as cu doc std 1,798,912 2,146,185 1,450,564 2,848,006 
North Carolina 4,109,174 5,057,166 8,421,826 4,648,855 
JJ! ³ A oe ³ 88 8,636,309 6,129,983 8,201,636 6,265,219 
Oklahoma NEC S UD EES 1,297,699 1,871,026 1,288,938 2,105,882 
HGreseeses‚ doc eid 166,703 280,250 138,649 229,186 
Pennsylvania 2,083,444 6,593,199 1,837,622 6,192,810 
Puerto Rico 463,621 473,195 291,007 882,481 
South Carolina 1,495,514 2,522,879 1,527,252 2,687,570 
South Dakota scc c Lr 200,511 181,156 189,592 201,654 
Tennessee 1.231.226 1.338.200 1,137,608 1,372,210 
Texas EES 5,829,859 8,950,981 5,045,922 8,364,555 
Utah ECK 229,580 612,110 201,201 516.929 
„ 0 er E 1,645,726 1,885,774 1,956,746 2,618,820 
Washington 286,538 663,873 269,425 698,285 
West lo ee 347.833 516.300 338.817 520.315 
%% M 56 . EU 1.770 3,186 2,885 4,398 
WYOMING: EE 236,148 518,482 215,908 456,509 
Other States 81,648 178,018 289,104 523,839 
Total ee e 8 49,775,190 79,825,915 45,201,844 78,721,884 


802 W „„ to avoid disclosing individual company confidential data; 


1 Includes Puerto Rico. 
3 Includes Hawaii, Nevada, North Dakota, and data indicated by symbol W, 


included with Other 
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Table 19.—Number of mines from which producers sold or used clay in the United States 
in 1974, by State 


gege 


Common 
Ben- Fuller's clay and Total? 


Kaolin Ball Fire 

SCH clay clay tonite earth shale 
2 DN Ra AMBROS ß AUR eR PE RIMIS 
Ee 6 zm 10 4 BS 26 46 
— e 

Ar kannn eegen eseu mm A M Ge a ae 

California 2 6 1 6 10 8 52 14 
Colorado us 1 ES 14 8 ES 85 a 

Connecticut 22 za we EN Ss m 6 
Delaware 22 ER xd red Sa Se 1 1 
erl. ⁵ cpßðbʒ 8 c SÉ e b 4 12 
ef WEE 69 Te [4 ES 8 24 89 
Hf! SR Se Ge SR e 1 1 
PER SS SE 1 Ss sis 4 5 
Illi nos SS mun 5 -- 1 16 22 
Indiana eege Eeer Gene ee 8 -~ == 26 27 
e ... Bes ar RS Se Pe 17 17 
Kn ceocser ! Gi SCH em " so 25 25 
Kentucky Së 4 12 Be iz 18 29 
Louisiana ee c cec eee MS We Es E zm 15 16 
Maine eeneg RR d e na ies 6 6 
Maryland _........-.....--..----- pid 1 ae Se SR 10 11 
Massachusetts EN d -— es -- 8 8 
Michigan Ws us ES GE Se 11 11 
Minnesota 1 oe SS Si EN 2 8 
Mississippi Se 4 SS 5 8 22 84 
r Dome er DEO 10 Ss 81 1 1 21 118 
Montana EE EE ed SS 1 10 we 10 21 
Nebraska `. EE cm s zm Se En EN 6 6 
Nevada EEN 1 gs 1 4 1 1 8 
New Hampshire 2. Sa Se n 2a 8 8 
New Jersey 222 SES Se, 4 s -- 2 6 
New Mexico ye "A 2 a = 1 9 
New Lok e 1 ES Sp B 15 16 
North Carolina 9 E En HD ze 48 50 
North Dakota 222222 a mM M = ct 5 5 
G See ee em SS CH es Se 82 108 
Oklahoma a SE ae 24 dies 17 17 
Geert. edem mc ce "s SS 23 4 E 18 17 
Pennsylvania 2 SÉ 86 SES SEN 45 74 
Puerto Rico E ES EE SEH Wë c= 8 8 
South Carolina 21 I SS Gë 1 87 58 
South Dakota e ES ES SN 2 za 4 6 
Tennesse A Ge 88 NN ws 1 21 51 
%%%ꝙ))ö ðò ³¹ ⁰ aee e ar 2 7 4 14 1 98 115 
e . See 2 e 2 8 1 9 17 
Vienne ! M Ge Eh Ma — 88 88 
Washington a Ee A DN UN 15 16 
West Virginia EN e NS eMe 2 us 2e 4 6 
Wisconsin Ze Ps Ee AES c. 1 1 
Wyoming Se Sé e 485 m 4 489 
Total: Ee 120 52 226 498 26 839 1,718 


1 Excludes Puerto Rico. 


2 Data may not add to totals shown because of mines having more than one kind of clay. 


CONSUMPTION AND USES 


The manufacture of heavy clay products 
(building brick, sewer pipe, drain, struc- 
tural, and other tile), portland cement 
and clinker, and lightweight aggregate 
accounted for 37%, 20%, and 16%, re- 
spectively, of the total 1974 domestic 
consumption of clays. In summary, 7496 
of all clay produced in 1974 was con- 
sumed in the manufacture of these clay- 
and shale-based construction materials. 
The foregoing clay tonnage relationships 
were similar to those reported for 1973. 
The utilization of clays in 1974 for heavy 


clay products and portland cement de- 
creased 8% and 5%, respectively, from 
that reported in 1973. 

Heavy Clay Products.— The values re- 
ported for shipments of heavy clay prod- 
ucts in 1974 declined 10% to $695 million 
from the 1973 value of $773 million. The 
trends in corresponding quantities were 
less consistent. Thousand-unit counts for 
building or common face brick decreased 
23% in 1974 from those shipped in 1973 
while shipments of glazed and unglazed 
ceramic tile and glazed brick and of clay 
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floor and wall tile decreased 2096 and 
9%, respectively. The tonnage of unglazed 
structural tile increased 6%, and vitrified 
clay sewer pipe and fittings shipped during 
the year declined 21%. The value of these 
shipments, except for building brick and 
clay sewer pipe which decreased 17% 
and 3%, respectively, all remained un- 
changed. 

Lightweight Aggregate.—Consumption 
of clay and shale in the making of light- 
weight aggregate declined in 1974 to 
10,030,758 tons. This was a 14% decrease 
below the 11.7 million tons used in 1973, 
which was an alltime high. 

The tonnage of raw material mentioned 
in tables 20 and 23 for lightweight aggre- 
gate production refers only to clay and 
shale and does not include the quantity 
of slate and blast furnace slag similarly 
used. In 1974, a total 983,196 tons of 
slate was expanded for lightweight aggre- 
gate, 10% below the 1973 figure of 
1,092,021 tons. The National Slag Associa- 
tion reported the amount of expanded 
slag used for lightweight concrete aggregate 
and in block manufacture decreased 16% 
in 1974 from 1,560,000 tons in 1973 to 
1,316,000 tons. 

Refractories.—All types of clay were 
used in manufacturing refractories. Fire 
clay, kaolin, and bentonite accounted for 
67%, 15%, and 13%, respectively, of 
the total clays used for this purpose. 
Bentonite was used primarily as a bonding 
agent in proprietary foundry formula- 
tions. Minor tonnages of ball clay (3%), 
fuller's earth, and common clay and shale 
(the remaining 296) were also used, pri- 
marily as bonding agents. 

The tonnage used for refractories in 
1974 increased from 8% in 1973 to 9% 
of the total clays produced. This slight 
increase in the use of clay-based re- 
fractories continued for a third year, a 
reversal in the downward pattern set for 
a number of years. The increase was due 
primarily to both the continued expansion 
in refractory aggregate production and an 
upsurge in the manufacturing of more 
conventional brick-type refractories. Re- 
fractory aggregates are used mostly in 
plastic, gunning, ramming, and castable 
mixes. 

Filler.—All clays are used to some extent 
as fillers in one or more areas of use. 
Kaolin and fuller’s earth are the principal 
filler clays. Kaolin was used in the manu- 
facture of a large number of products, 
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such as paper, rubber, plastics, paint, and 
fertilizers. The other important filler clay, 
fuller’s earth, was used primarily in pesti- 
cides and fertilizers. Clays in pesticides 
and fertilizers are used either as carriers, 
dilutents, or prilling agents. 

Six percent of the clay produced in 
1974 was used in filler applications. 
Kaolin accounted for 86%, and fuller’s 
earth accounted for 6% of all the clay 
used for these purposes. The other clays 
accounted for the remaining 8%. The 
total amount of kaolin consumed by this 
end use category was essentially un- 
changed. In the individual categories, in- 
creases were recorded in paint (98%), 
paper filing (23%), fertilizers (22%), 
rubber (3%), and adhesives (2%). De- 
creases were noted in pesticides 1%, plas- 
tics 13%, paper coating 18%, and gyp- 
sum products 91%. Total quantity of 
fuller’s earth used in insecticides and 
fungicides increased 2%. 

Absorbent Uses.—Absorbent uses for 
clays, approximately 788,906 tons, con- 
sumed slightly more than 1% of the 
total 1974 clay production. Demand for 
absorbents in 1974 increased 9% from 
that reported for 1973. Fuller’s earth 
was the principal clay used in absorbent 
applications; 97% of the entire output 
was consumed for this purpose. Bentonite 
was used to a lesser degree. Demand for 
clays in animal litter, representing 46% 
of the 1974 absorbent demand, increased 
6% from that reported for 1973. Demand 
for use in floor absorbents, chiefly to absorb 
hazardous oily substances, represented the 
remaining 54% of absorbent demand and 
increased 11% from the 1973 figure. 

Drilling Mud.—Demand for clays in 
rotary-drilling muds increased 7% in 1974, 
from 639,339 tons in 1973 to 681,755 
tons. This increase in demand, mostly in 
exploratory gas well drilling and a lesser 
degree in oil well drilling, was spurred 
by the deregulation of “new” gas intro- 
duced into the interstate market after 
April 6, 1972. Drilling muds consumed 
slightly more than 1% of the entire 1974 
clay production. Swelling-type bentonite is 
the principal clay used in drilling mud 
mixes, although fuller's earth or nonswell- 
ing bentonite is also used to a limited extent. 
Bentonite and fuller's earth accounted 
for nearly 100% of the total amount of 
clay used for this purpose. Small amounts 
of ball clay and common clay and shale 
were used in specialized formulations. 
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Floor and Wall Tile.—Common clay 
and shale, ball clay, fire clay, and kaolin, 
in order of demand, were used in manu- 
facturing floor, wall, and quarry tile. This 
tile end use category accounted for less 
than 1% of the total clay production in 
1974. Demand in 1974, 472,356 tons, in- 
creased 2% from that of 1973. 

Pelletizing Iron Ore.—Bentonite is used 
as a binder in forming iron ore pellets. 
Demand, continuing the general trend, in- 
creased 12% in 1974 to 870,464 tons. 
This rise in the use of bentonite for iron 
ore pelletizing, reflecting an upturn in 
steel production, was accomplished in 
spite of inroads made by cheaper foreign 
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bentonites into a traditional U.S. clay 
market. Of the total bentonite produced 
in 1974, about 32% of the swelling variety 
(an increase from 31% in 1973) was 
consumed for this purpose. U.S. deposits 
continued to be the major source for swell- 
ing bentonites. 

Pottery.—The total demand for clays in 
the manufacture of pottery, sanitary ware, 
china/dinnerware, and related products, 
excluding clay flowerpots, accounted for 
1% of the total 1974 clay output. The 
total clay demand, principally ball and 
kaolin clays rose slightly from 691,530 
tons in 1973 to approximately 692,000 
tons in 1974. 
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Table 22.—Clay and shale used in building brick production in the United States in 
1974, by State 
State Short tons Value State Shorttons Value 

Alabama 1,133,882 $1,725,994 New Hampshire 33,827 $55,256 
Arizona and Hawaii .. 83,700 94,900 New Jersey 222222 66,827 292,068 
Arkansas 535.487 516,028 New Mexico and 
California .......--.--- 403,371 746,877 North Dakota 87,722 110,846 
Colorado 858,744 920,636 New Tork 274,241 621,968 
Connecticut 146.879 346,133 North Carolina ........ 2,584,605 8,490,979 
Delaware 14,049 8,429 ORIG. zs Res E eR RAS 1,538,834 3,150,950 
Feri es 30,000 44,040 Oklahoma 602,148 1,001,041 
Georgia 2.208.446 4.313.507 Oredegsns eege 33.610 52.331 
Man? 9.295 10,348 Pennsylvania 1,413,094 4,296,416 
Illinois 459,407 1,192,425 South Carolina ......-..- 1,112,805 2,004,739 
Indian 444,414 702,027 South Dakota ........-- 14,000 17,080 
I 243,120 881,041 Tennessee 579,972 730,786 
Kanaass 502,146 649,904 „%% 1,392,825 2,858,266 
Kentuckkß 319.518 855,264 Utah and 
Louisiana 199,539 294,984 West Virginia ....... 245,446 465,345 
Maine and Maryland ... 418,799 1,280,387 Virginia 1,103,716 1,647,640 
Massachusetts and Washington 142.239 800,898 

Michigan 22222 207,476 816,153 Wisconsin 22222222 2,385 4,388 
Minnesota and Montana 56.512 90,338 Wyoming 61.181 202,727 
Mississippi 1,146,018 1,600,611 ——— 

issour 222222222222 170.495 435,738 Total ..........--. 20,476,086 37,891,728 
Nebraska 94.762 263,240 


Table 23.—Clay and shale used in lightweight aggregate production in the United States 
in 1974, by State and kind 


State 


Concrete 


block 


Total 
value 


Alabama and South Dakota . 


Arkansas and Virginia .... 
California 
Colorado, Nebraska, Utah .. 
Florida, Maryland, 

Massachusetts ..........- 
Illinois, Indiana, Iowa .... 
Kansas, Louisiana, 

Missouri ..........-...--- 
Kentucky, Michigan, 

Minnesota 
Mississippi ......-...-.----- 
Montana, North Dakota, 


ese m vg ee em P o m 


mp — ap om de, gen mm ge vm m em "D P gë ep 


North Carolina, Ohio, 

Pennsylvania 
Oklahoma 
r -2 
Tennessee 
Texas 


766,885 
624,550 
363,245 
268,801 


512,190 
763,251 


383,448 


256,097 
287,372 


55,609 
272,508 


437,200 
131,619 

29,773 
164,436 
672,319 


6,989,308 


Short tons 
Structural Highway 

concrete surfacing Other Total 
60,038 7,000 oe 833,928 
178,000 15,000 e 817,550 
358,035 xu ac 721,280 
121,601 es 78 890,480 
89,200 es T 601,390 
450,262 dm ad 1,218,518 
68,659 71,974 86,348 560,429 
49,725 € 40,243 846,065 
24,236 $4,623 ur 846,231 
c3 D S 55,609 
466,352 EM >s 738,860 
365,800 as cs 803,000 
87,745 oe Da 219,864 
6,236 "iN € 36,009 
134,400 s a 298,836 
506,740 846,900 22,260 2,048,219 
2,967,029 976,497 98,929 10,030,758 


$999,186 
991,600 
1,844,472 
112,882 


1,036,718 
2,231,739 


892,827 


487,272 
446,638 


89,720 
1,269,495 


15,771,266 


Table 24.—Shipments of refractories in the United States, by kind 


Shipments 


1978 1974 
Product Unit of — 
quantity Value Value 
Quan- (thou- Quan-  (thou- 
tity sands) tity sands) 


Clay refractories: 
Superduty fire clay brick and shapes THOU nd 
-inc 


brick ...... * 68,268 * $26,730 77,771 $385,019 
Other fire clay, including semisilica, brick 
shapes; glasshouse pots, tank blocks, 
feeder parts, and upper structure parts 
used only for glass tanks woos do . * 284,687 * 65,488 252,546 69,707 
High-alumina Ge Ee AlsOs) brick & 
shapes made of calcined, diaspore or 


bauxite}: tee EIC ccs do r 86,185 * 64,185 93,799 81.552 
Insulating firebrick and shapes mea MO quss r 53,858 7 18,332 69,468 22,825 
Ladle brick . do -~ 216,140 * 35,618 234,099 43,232 
prt as nozzles, runner brick, 

and tuyere 2 2 wenn do ..——. 1 69,259 1 21,898 51.338 23.738 
Hot-top refractorie s Short tons r 21,611 r 2,571 31.971 2.918 


Clay-kiln furniture, radiant-heater ele- 
ments, potter's supplies, and other 


miscellaneous shaped refractory items . .... do * 28,746 7 18,568 NA 183,140 
Refractory bonding mortars ..........- 2. ---- do — 1 114,157 1 18,320 122,992 19,079 
Plastic refractories and Dg Xi mixes, 

containing up to 87.5% AlsOs3 -....... .... do ..... 207,511 * 21,858 230,109 31,685 
Hydraulic-setting insulating E 

refractories 2222 -.--. do ...-. * 45,662 r 7,985 68,780 11,000 
Other EE castable 
Other véi refractory materials sold in 

lump or ground form? won GO seen * 458,117 ? 12,999 405,815 17,574 

Nonclay refractories 
Silica brick and shapes ................. Thousand 
9-Inch 
equivalent 
brick -..... 36.646 * 15,306 37,626 20,004 
Magnets and magnesite-chrome brick 
d shapes A --.-. do * 109,881 * 145,688 117,209 178,840 
Chrome and chrome-magnesite brick 

and shapes =-=- do — "19,964 24,420 20,726 80,536 

Shaped refraciories containing REM 
lee AES OC SS Short tons r 18,480 7 18.391 22,661 28,868 
other carbon refractories: Forsterite, /, Thousand 

pyrophyllite, dolomite, dolomite- 9-inch 

magnesite, molten cast and other equivalent 

brick and shapes’ 22 brick `. r 36,584 ° 72,644 40,418 97,085 
Other mullite, kyanite, sillimanite, or 

andalusite brick and shapes ........... ice UM cases r 4,948 "10,160 6,289 14,258 
Other extra high-alumina (over 60%) 

brick and fused bauxite, fused alumina 

and dense-sintered alumina shapes? ... .... do ..... r 2,998 * 11,488 4,148 16,475 
Silicon carbide brick, shape and 

kiln furniture `. ee E en 2.2... do r 4,730 720,296 5.272 25.644 
Zircon and zirconia brick and shapes ... do r 2,887 r 8,785 2,708 11,880 
Refractory bonding mortars ............ Short tons r 48,222 r 8,686 60,250 12,245 
Nonclay refractory castables, 

hydraulie- setting --.. do F 61,850 1 15.655 47,406 14.656 
Plastic refractories and ramming mixes . .... do ..... r 240,979 * 45,9756 288,888 48,737 
Gunning mixes ee E AN NN em Conc M) Eege r 852,082  * 41,665 422,104 65,624 
Dead-burned magnesia or magnesite®? ||. do * 59,764 r 5,366 85,546 10,786 
Other nonclay refractory materials sold in 

lump or ground form? Sagi) O uic r 894,184 ? 18,835 478,006 18,277 

Total nonclay refractories ........... x XX * 458,300 XX 578,404 

Grand total refractories _.............. XX r 785,566 XX 988,557 


r Revised. NA Not available. XX Not applicable. 

2 Heated short of fusion, volatile materials thus being driven off in the presence of chemical 
changes, giving more stable material for refractory use. 

3 More or less 8 brick and materials which after the addition of water, if necessary. are 
rammed into pines 

3 Materials for domestic use as finished refractories, and all exported refractory material. 

* Including calcined clay, ground brick and siliceous and other gunning mixes. 

5 Molten cast refractories are made by fusing refractory oxides and pouring molten material 
into molds to form finished shapes 

* Completely melted and cooled, T thes crushed and graded for use in a refractory. 

7 Includes shipments to refractory producers for reprocessing in the manufacture of other re- 
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Table 25.—V alue of clay refractories shipped by consumer type 
( Thousand dollars) 


Industry 1978 

Ferrous metals (making, finishing and rolling, foundry and 
heat. r AAA MEE ED EE 166,244 
Nonferrous metals (primary and foundry) 2222222222222 16,796 
%] ³⁰¹reãäæꝓæ⁵ ðydͥ ⁰⁰yd d se 11.706 
CeTfAMICE. ð .::.. .-... 36,690 
Minerals procesinRRnnnnnnn 2 11.351 
Chemicals and petrochemicals ́ 722222224 12,125 
Foreign. or]]]]]])f!fffff.. ]ĩ² m AAdͥͥ i we yd 26,306 
Other eege A ee E Ee 41,147 


Total eebe 327,265 


1974 


207,160 
23,117 
11,694 
43,774 
15.815 
10,528 
29,207 
68,903 


410,158 
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Table 27.—U.S. imports for consumption of clay in 1974 


Quantity Value 
Kind (short (thou- 
tons) sands) 
China Senf or kaolin, whether or not beneficiated: 
Brazil Zieser See 8 (1) 
CanAdA c . uc demdeme D MERERI E M 65556 867 $56 
France op oft ED ott URP GAD MID et QNS UND Mu dap SUE HUM d UC GRO QUA Dep OQ (ND NER cup sep GP QU £m aue Gub APP dae vor d NUR ep GE GU UNO QUO GND Gud QU Gp GR QUA AWO GE GR qus dr um ds FUN RN c ee 1 (1) 
United Kingdom dp UD wp OS GI «wp QUO GP d qno SSS Gm om GP d em ue ue UD GO CD OD OP GE UD GO D Ge mé DED Eb CED Gp ap qu qi «n. dio GB > en P 18,208 681 
T er gp UP UD Up d» UD KD 2S 4D GD CD SE SS SB QD. em AD UP CD er ap GOD. OD. 0 I UI Gd Que eo AER QD Cv HD (UG JM o Eb COD NND SED WED GS (ee (ES So WO i xm Oe die 19,111 
Fuller's earth, wholly or partly beneficiated: Mexico <= 1 (4) 
Bentonite: Canada 222222 „3 PRI 40 
Common blue and other ball clay, not beneficiated: 
e ß . 2 (1) 
United. nnd Eun wis amc cm E M 14,209 295 
Common blue or other ball clay, wholly or partly beneficiated: 
Neben dd 28 
United nnd eu tmm uum a m EE. 8,696 148 
Total e gp I LA RE eS a oe a OP ae a Oe ee oe aa an a a aa a a a a aA gz Së dee a SP UR cam) Mb ae Oe GE JM Gea E 8,619 149 
Clays, n.e.c., not beneficiated: 
Germany, Welt. ?⅛ xͤ ——:᷑—:! ͥ᷑U ꝛUUUU lr LULU U — 28 8 
Netherlands 122 2263.02 osc ji -dßßñ ̃ ̃ 2 67 80 
S/ ⁵ĩè.w.wÄſ ] ͥ Add ecc a E ELE mU mdi e 1 
Türkey EE es 1 
Total we E o> UND Gp GU dip um QUO & GUB QD OP Gb (Ro ap UE GE GD OF Ge une Oh OD UD UP QUO UP 1e er DO 2S SSS ae AD E ep CD CD €D (D e MD ODD Go 4D OD» EN 90 35 
Clays, n. e. c., wholly or partly beneficiated: 
CCC coucou ce mu veces ĩð ³³AA ³ 60 uen GM GEM E 80 8 
Germany, West <<: ß! ] ¾ :::. 00 ³ 178 22 
G3dñ ] ⅛²”i.... ꝛ²« ͥ . yd PEE 417 106 
United Knee ee 1.522 184 
Total !!r!höGͥͥͥ—T—WTTAA 23232 8 ide 2,147 265 
Clays artificially activated with acid: — ee 
h ³˙Ü˙ d 5 
CJ ͥ ͥ ͥ—— ...:... ⁵⅛ðVW. EE EE ee — 8568 42 
France 1.2... Dl Lcd lcu suo EE 1 
Germany, West .. «4 186 28 
br TEE EE EE 1,868 662 
E EE ö Ä ENER 741 61 
JõĩõĩõĩͤIi᷑ꝛi ³ ²˙iͥii ð⁊ðͤ d ß 8,599 698 
Grand total -~-a oaoa eee esc eae acean nnne ee 42.818 2,198 
1Less than !4 unit. 
WORLD REVIEW 


Australia.—Certain assets of Quality 
Earths Pty. Ltd., a mineral processor 
based in Sydney, were purchased by 
Steetley Co., Ltd., of the United Kingdom. 
These operations were to be merged with 
those of its other Australian minerals 
subsidiaries, Australian Clays and In- 
dustrial Minerals Ltd. and Commercial 
Minerals Pty. Ltd., which include the 
mining and milling of kaolin, ball clay, 
and flint clay.“ English China Clay Corp. 
(ECC) began producing coating quality 


kaolins in an Australian plant.“ Bulk 
Minerals Pty. Ltd. (jointly owned by 
North West Oil and Minerals NL and 
Clarence Oil and Minerals), a bentonite 
producer, purchased 80 acres of land, 
buildings and a plant at Port Pirie in 
South Australia.* 


Sé Industrial Minerals. No. 79, April 1974, pp. 32- 


7 Hughes, R. E. Kaolin. Mining Engineering— 
1974 Anus Review. V. 27, No. 2, February 1975, 


pp. 76-77. 
3 Industrial Minerals. No. 85, October 1974, p. 50. 
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Table 28.—Kaolin: World production by country 
(Thousand short tons) 


Country } 1972 1978 1974 P 
North America 
Sie. ———— ³ĩðA 88 7 104 108 
United States 9 Ü³·ü — 8 tee AE Oe dE ed e „4 5,818 5,998 6,898 
South America 
ll ee Seege r 100 109 * 110 
Brasil (beneficiated) 722 148 209 e 209 
m CR o noU QE OD CO CO GE GR C7 GP e CIRC EE Gp em (D OD GP. GI CD. De ap eme e e eebe UD Ge d ax «p gees pen enden «Den r 74 
Colombia . ß e ee 111 e 111 * 116 
Ecuador ot ATER ame cup SUR E GNO EE E «qM 4b AD AUD (npo uus GEL Hor ED dC RO EDU DAS ANO SER AQ vm ëm UPS dE dä / XE AGO OER GRD Er ONE QUOS C OG. 282 e 1 1 
Peru erh en co Gs qb ES dp CP CL» Cu» OD EE cto umo qo C39 OOS VPS OS CREE GEO. GE er E GEO STF SPO e eres mb ed en Da 1 re 1 . 1 
Europe: 
Austria (marketable/) Geet 99 91 e 91 
Belgium E, getest 110 110 110 
Bulgaria —osooneeawasauscsceewgadad dmg ea mE D 151 e 165 * 165 
PPP ͥ to ews cea CREE EE A C MEE 466 496 © 496 
Denmark ³·¹ AAA EE EE 20 20 20 
Frānce ð Lo EE 643 r 0 650 * 650 
Germany, West (marketable) ............................ r 587 638 e 552 
EE - B 4 g 
ungary ........ — n PP!o€ C ——(—: 5 5 72 
Italy: 
Crude Uu ED ax Sr AED NEP QD GER RP GER cot va Gto Ne NEP EE EN-GB pA Cub NUT Cu AUS MER AER Oup da: GEL AU SO WORD CER UR Om Ges 16 80 99 
Kaolinitic earth m ̃—— . 17 24 2⁵ 
Portugal EE 49 49 65 
ee 55 65 96 
Spain (marketable) € ere cere mem r 149 150 * 150 
SE . 2,200 2,800 2,800 
United Kingdom ð — r 8,264 8.758 
Africa: 
— iced ³ L mad Gm NM d qM Rei qM QE Gad 5 7 10 
AnBON eegene 1 1 e (9) 
Egypt, Arab Republic f 22 27 83 28 
Ethiopia (including Eritrea) 22 —---- 29 e 80 Pe 
Ae» Ub GR XD CSS SO ame VO dE» Gm ED» UD S22 ORO ODD dë SUD UD CUP UP» emp Gb SOSH GU GU GI OD cv dO Q» ER CD (D (D E WD (EP XP GO GP VID. «D om 1 1 
Malagasy Republic ........................ Ge 2 2 4 
Mozambique `... CL Cl C CC NEE ene 2 (5) e (8) 
South Africa, Republic of EE 42 48 64 
Swasiland ........... EE Dé 8 2 2 2 
Tanzania J „ 2 1 1 
Asia: 
Bangladesh .............-..--- Ee 02 7 1 
, . . c dea mM 8 1 4 
du A le 
———————— —— 817 282 811 
Processed . ament m md eimi n E ERU minas ct rS US 129 125 116 
iert eet See Ee 7 29 
TON LI EE ————————————— >s 61 * e 88 * 110 
TT WEE ès 82 e 82 
J J AAA ĩ . 8 r 140 440 456 
Korea, Republic of ........ LLL LLL LL C Ll LLL ere r 119 280 300 
| ruolo eege 116 116 161 
e . ß . 5 1 2 
p 0 be 4 5 
gu TEE 18 28 e 28 
e TUTE, WEE EEN 17 21 67 
/ ⁰¹˙v dm. ³ Add y ee 22 26 * 26 
Vietnam, South * LL. 1 1 1 
Oceania: 
, 72 r 0 77 977 
,, . . eerie A a 10 10 18 
TOCA) 65 ꝙrꝶ o. ]ðÜ. m ⅛ð ees r 16,010 18,886 17,715 


* Estimate. P Preliminary. * Revised. 

1In addition to countries listed, People's Republic of China, East Germany, Lebanon, Nigeria, 
Southern Rhodesia, and Yugoslavia also produced kaolin, but information is inadequate to make 
reliable estimates of output levels. Costa Rica, Guatemala, and Morocco produced less than 500 tons 
in each of the years covered by this table. 

3 Kaolin sold or used by producers. 

3 Includes kaolinitic clay. 

* Excludes unwashed kaolin as follows in short tons: 1972—81,669; 1978—88,776; 1974—-88,800 
(estimated). 

ë Less than % unit. 

© Year beginning March 21 of that stated. 

* Data given are for ceramic and pottery clays. 
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Brazil.—Caulim Da Amazonia Ltda., lo- 
cated at Belem has acquired mining 
rights to an extensive deposit of proven 
high-grade kaolin. The company was 
erecting facilities, with a rated annual 
capacity of over 200,000 tons, to produce 
high-grade coating clays. The plant was 
scheduled for completion by late 1975 
and shipments were expected to begin early 
in 1976. Euroclay (see section that follows 
on the Netherlands) was to provide dis- 
tribution and technical services for market- 
ing in Europe and Africa. Transportation 
of clay was to be by special bulk carriers 
on a fixed transport cycle.“ In further 
kaolin activity the Kaolin Division of 
National Bulk Carriers, Inc., announced 
construction of its plant in the Amazon 
Basin and the Brazilian Government lo- 
cated and offered for sale another large 
kaolin deposit, 93 miles south of Belem 
on the Amazon River." 

France.—An agreement was concluded 
between Aluminium Pechiney (AP) and 
Aluminium Company of Canada, Ltd., a 
subsidiary of Alcan Aluminium Ltd., to set 


up a joint venture to construct a pilot 
plant near Marseilles to produce 20 tons 
of aluminum per day based on AP tech- 
nology which uses raw materials other 
than bauxite. About $25 million was to 
be invested in the plant and it was due to 
be completed by mid-1976." 

Germany, West.—Morgan Refractories 
Ltd. of Neston, Chesire, and Thonwerke 
Ludwig KG of Koblenz have formed a 
joint company, Morgan Ludwig Feurfest 
GmbH, to manufacture and sell monolithic 
refractories.” 

Guyana.—A longterm trade agreement 
was signed for the Government to supply 
kaolin, bauxite, and alumina (of unknown 
grade) to East Germany and Japanese 
interests continued exploring and testing 
local kaolin clays.“ 


? Industrial Minerals. No. 87, December 1974, p. 


1? Work cited in footnote 7. 

1! European Chemical News. ECN New Projects— 
Contracu. V. 26, No. 666, Dec. 13, 1975, p. 18. 

1? [ndustrial Minerals. No. 79, April 1974, p. 46. 

13 Industrial Minerals. No. 80, May 1974, p. 40. 

% Work cited in footnote 7. 


Table 29.—Bentonite: World production, by country 
(Short tons) 
Country ! i 1972 1973 1974 » 
North America 
Guatemala ...... EE Se R 2 
Mexico EE 41,870 60,478 67,446 
Unten ³ 88 2,166,998 8.072.542 8,810,600 
South America 
EEGEN" r 118,084 112,048 * 112,400 
11111111 ſ / — 42.092 * 44,100 * 44,100 
ehh * 1,100 1, 10 
Pl. ³oWW³AA.. A G5! 6.170 r * 6,170 * 6,170 
pe: 
France uu.lexsesecusswe oua sm MEAM E Mee 15,460 r e 16,480 * 15,430 
Greece JJ ³ĩ A ⁵ĩ ONE NN 418.822 620,548 e 628,600 
,,,, . ß 87,082 80,470 * 80,470 
MOY? 2 cclolonwereoccatebaecaeeu a erase DURER r 801,154 829,974 $79,089 
FP ³⁰o¹˙ PAT 55.000 55.000 5.000 
0 ³¹Ü¹¹A ͥ ⁰a ⁰²⁰• . EEN r 65,000 r 55.000 69,200 
BEIER" Eeer 47,526 62,502 * 52,900 
Africa: 
Algeria (bentonite clay) 22 21,947 24,802 * 24,800 
rf ĩ Mett edad msn mide uu 9,690 6,815 8,652 
Moaambiaue 22 2,687 2,600 * 1,100 
South Africa, Republie ff 26,799 27,646 42,778 
Burm SEENEN r 688 927 560 
Cyprus (bentonite clay)? 12,088 9.794 5,040 
^. 6 SEENEN 19,842 88,681 55,116 
Israel (metabentonite) ... . Lc cL ecc E ee 2,206 4,409 189 
akistan tere Eeer 680 1,069 1,010 
Philippines nns >>=- 67 = — 
Turkey EE ß ME C a Dea eel © 5,600 8,618 * 8,800 
Oceania: 
KAustrealls“h0eQss......... amd Gm au dE 484 r * 440 * 440 
New Zealand (processed) )) ee 688 1.186 1.206 
40 ĩ˙¹—ii˙⁰ ˙ h ee LL LAE tres r 4,054,268 4,521,972 4,866,094 


* Estimate. P Preliminary. * Revised. 


1 In addition to the countries listed, Austria, Canada, the People's Republic of China, West Ger- 
many, Japan, and the U.S.S.R. are believed to have produced bentonite, but output is not reported 
and available information is inadequate to make reliable estimates of output levels. 


3 gh te be 
3 Including bentonitic clay. 


4 In 1974, 4,882 short tons of unprocessed bentonite was reported among the mineral products 


of New 


; this is apparently in addition to the reported tonnages of processed bentonite. 
Comparable figures for 1972 and 1978 are not a 


e. 
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Table 30.—Fuller's earth: World production 
(Short tons) 
Country! 1972 1978 1974 ? 

Algeria $ ep pup c a» UD CD D — OD dr 2S UD UP OD A 4D 9D d OP CD OD OD UP OD 4D OD CD 4 — GD — 2. 66,000 66,000 66,000 
, aan ß EE aq ix E M NU E ea. 528 894 * 890 
Australia? * . ß ß * 110 r 110 110 
e cauaa ce ERRRM Mae a E e e a EE E 82,662 125,225 116,078 
, . . 38.501 56,449 69,872 
3 Cô ³⁰¹ꝗ!AAA A m PER EE EE 17,017 21,078 22,150 
322 ͤ c P OT PR o qM 12,897 12,605 17,216 
Senegal. (attapulgite) .... 2 8.405 8,849 10,774 

South Africa, Repu lé Of 2,091 1,010 e 
United REGO EE 198,000 198,000 198,000 
United State LL LLL LL eee nce ce nn ne 8,588 1,138,488 1,224,640 
Total tee uad E e EE r 1,899,249 1,621,658 1,710,716 


* Estimate. Preliminary. * Revised. 


lIn addition to the countries listed, France, Iran, Japan, and Turkey have reportedly produced 


fuller's earth in th 


e past and may continue to do so, but output is not reported and available 


information is inadequate to make reliable estimates of output levels. Similarly, no information is 


available on output in the centrally planned economy nations of Europe 
resumably producing fuller’s earth. 


some of are p 


Hungary.—Large reserves of bentonite 
and kaolin were reported in the north- 
eastern part of the country. The clays, 
found in hydrothermally altered rhyolite 
tuffs, were reported to be of high quality. 


Iran.—A $1.1 million contract has been 
awarded to Swindell-Dressler Co., a division 
of Pullman, Inc., by Iran Refractories Co. 
(IRC), for shuttle kilns and car-moving 
equipment for a refractory plant. IRC is a 
joint venture between Iranian partners 
and  Harbison-Walker Refractories, Inc. 
(HWR). The new plant, designed by 
HWR was to have a rated capacity of 
26,000 short tons, including a complete 
range of fire clay, high alumina, and basic 
refractory bricks for the Iranian market.” 


Italy.—Production of activated bento- 
nite was started at Süd-Chemie, Italia's 
new plant at Giba, Sardinia. The plant 
which took 1% years to build is a sub- 
sidiary of Süd-Chemie, Munich." 

Malaysia.—The increased production of 
kaolin has come as the result of a new 
operation at Tapah in Perak State. This 
operation, which produces waterwashed 
grades, is controlled by a consortium of 
Japanese and Malay interests headed by 
Sanyo Pulp Co., a major Japanese con- 
sumer of kaolin and filling and coating 
grades.“ 

Netherlands. —Euroclay Handelmaat- 
schappy BV of Rotterdam (owned by 
Georgia Kaolin Co. and Amberger Kaolin- 
werke GmbH of West Germany) has 
agreed to distribute paper-coating-quality 
kaolins produced by Caulim Da Amazonia 
Ltda. of Belem, Brazil, in Europe and 


and Asia, but at least 


Africa. Euroclay for years has provided 
the European paper industry with Amer- 
ican coating clays, and the new agree- 
ment signifies an extension of its marketing 
program. Euroclay's decision was made 
to ensure long-term continuous supplies 
of high-quality American paper coating 
clays. Additional facilities were to be pro- 
vided at the port of Rotterdam and at 
unspecified inland water sites to handle 
this new production from Brazil.“ The 
Refractories Division of the Gibbons Dud- 
ley group moved into the European re- 
factories market by acquiring a 50% interest 
in the Netherlands producer, Chamotte- 
Unie NV and forming a new company, 
Chamotte Gibbons Continental.” 

South Africa, Republic of.—Octavi Min- 
ing Co. (Pty.) Ltd., a ceramics and re- 
fractory producer, planned to manufacture 
refractory brick and expand production of 
castables, moldables, etc., at its Belfast 
plant in Eastern Transvaal.” English 
China Clays South Africa (Pty.) Ltd. 
has opened an office in Pretoria with 
plans to beneficiate local clays and pro- 
duce refractories for local markets." 


15 Molnar, J. Eastern Europe—Hungary. Annual 
date 1975. Min. Mag. (London). 1975, 


1 Journal of Metals. Metall ms—Swindell- 
Dressler Gets $1.1 berti Iranian tract. V. 26, 
No. 7, July 1974, 0. 

7 European Chemical News. ECN Market SE 
-In Brief. No. 673, Feb. 7 1 

18 ic) Muse No. 78, March 1 Tw 42. 

19 Industrial Minerals. No. 87, December 1054.7 p. 


20 Work cited in footnote 12. 
Industrial Minerals. No. 85, October 1974, p. 


51. 
Be Industrial Minerals. No. 86, November 1974, p. 
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Turkey.—The country's visible and prob- 
able reserves of kaolin were reported as 
150 million tons. Geological mapping on 
which mineral exploration and these re- 
serves were based was an undertaking of 
the Mineral Research and Exploration 
Institute.™ 

United Kingdom.—English China Clay 
Ltd. (ECC) of St. Austell commissioned 
new refining, drying, and calcining plants 
and completed a plan covering river 
pollution. The river pollution plan involved 
constructing a 300 feet high dam at 
Kernick, comparable in height with the 
highest earth dam water reservoir in the 
United Kingdom, to settle some 3 million 
tons per year of micaceous residue associ- 
ated with a production of 2.5 million tons 
of china clay. ECC was also expanding 
production of its calcined clay extender 
line, owing to the world shortage of TiOs. 
Watts, Blake and Bearne and Co., Ltd., 
which has china and ball clay operations, 
mainly in Devon, was installing a new ball 
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clay processing plant.“ 

In another undertaking, ECC acquired 
a 50% interest in International Drilling 
Fluids, excluding its activities in the 
United States and Canada. The company 
was formerly a wholly-owned subsidiary 
of Trans-Canada Resources of Calgary 
and is a major supplier of drilling mud.™ 
Trans-Canada has a strong technical back- 
ground and supplies engineering services 
and materials in the United Kingdom 
(both on and offshore) and overseas, in- 
cluding Spain, Portugal, the Netherlands 
(offshore), and the Middle East. As a con- 
sequence of this joint venture, the new 
company, International Drilling Fluids 
(U.K.) Ltd. will cover operations on 
and offshore in the United Kingdom and 
Ireland.” 

Venezuela.—The Guyana Kaolin Co. 
built a processing plant south of the 
Eldorado River. The grade, rated capa- 
city and destination of the plant output 
were unspecified.” 


TECHNOLOGY 


The U.S. Bureau of Mines and eight 
aluminum producers cosponsored research 
on extracting alumina from domestic ma- 
terials that are plentiful, which could ease 
our dependence on imported bauxite. Using 
mini-pilot plant facilities at the Boulder 
City (Nev.) Metallurgy Laboratory, re- 
searchers were to investigate several 
methods for extracting alumina from clays, 
anorthosite, alunite, and dawsonite. Each 
participating company was to contribute 
$50,000 per year over the next 3 years 
to the program, and the cost to the Bureau 
was to be $400,000 per year. 

Current work was proceeding on a 
Georgia kaolin using a nitric acid leaching 
process. Hydrochloric acid leaching of clay 
was scheduled for testing next, followed by 
anorthosite. The experimental miniplant, 
operational around the clock, can convert 
about 70 pounds of clay per hour to 25 
pounds of alumina.” 

A proposed timetable and funding for 
the Bureau's alumina miniplant program, 
with and without a cooperative effort, was 
published.” This publication also included 
a comprehensive treatise on the state of 
aluminum, the highlights of Bureau of 
Mines investigations on alumina from 
clays and other domestic sources, and a 
review of prior publications. In another 


work, the Bureau released revised and 
updated cost estimates for producing 
alumina from domestic raw materials by 
the nitric acid-ion exchange, hydrochloric 
acid-isopropyl ether extraction, potassium 
alum, and lime soda sinter processes.” 

In a related work, the Georgia Depart- 
ment of Community Development under 
a grant from the Coastal Plains Regional 
Commission updated an earlier 1972 publi- 
cation by issuing a detailed report on re- 
covering alumina from Georgia kaolins.™ 


23 U.S. Embassy, Ankara, Turkey. State Depart- 
ment. Airgram A-108, June 5, 1974, p. 

*: Shrimpton, J. Western Europe United King- 
dom. Annual Mining Review, 1975. Min. J. (Lon- 
don), 1975, pp. 469-474. 

-6 European Chemical News. Company Finance- 
Finance Briefs. V. 26, No. 649, Aug. 16 1974, p. 31. 

2 Mining eh cake London). Briefly From In- 
dustry. V. 131, No. 5, November 1974, p. 407. 

77 Work cited in footnote 7. 

29 U.S. Bureau of Mines. Mines Bureau’s Alumi- 
num ‘‘Mini-Plant’’ Gets Eight Co-Sponsors for Re- 
search. Press Release, Oct. 10, 1974, 1 p. 

2° U.S. Bureau of Mines. Alumina From Domestic 
Resources. A Miniplant Project to Evaluate Alumi- 
na Recovery Processes, 1974, 29 pp. and appendixes; 
available from Division of Metallurgy, Bureau 0 
Mines, Washington, D.C. 

Y Peters, F. A., and P. W. Johnson. Revised and 
Updated Cost Estimates for Producing Alumina 
um ‘Domestic Raw Materials. BuMines IC 8648, 

, p. 

? Ward. W. C., Jr., and J. E. Husted. Alumina 
From Kaolin. Industrial Development Div., Engi- 
neering Experiment Station, Georgia Inst. of Tech- 
nel Athens, Ga., Project A-1458, November 1974, 

pp. 
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The work dealt in depth with significant 
events since 1972, Georgia kaolin reserves, 
potential processing methods, energy re- 
quirements and availability, water re- 
quirements and availability, transportation 
availability, and environmental considera- 
tions. A proposed State Constitutional 
amendment, and a sample ballot for refer- 
endum was included in an appendix. The 
amendment proposed a financial incentive 
to the first commercial producer of 
alumina or aluminum chloride from Geor- 
gia's vast kaolin deposits. Another evalu- 
ation of alternative methods of producing 
aluminum from non-bauxite ores was put 
forth. The discussion, including flowsheets, 
was concerned only with the Alcoa smelt- 
ing, the Alcan, the monochloride, and 
the Toth processes. A brief review was 
also attempted for those alumina from 
non-bauxitic ores projects that have reached, 
or are near to reaching a semicommercial 
stage of production.“ 

A review presented a survey of the 
past, present, and future of high-intensity 
wet magnetic separation (HGMS).* The 
principles involved were discussed, and 
the fundamental limitations on metallurgi- 
cal performance were developed along with 
the influence of the liberation characteris- 
tics of the ore on separator performance. 
This review also traced the historical 
evolution of HGMS designs and depicted 
some of the currently available commercial 
separators. Another theoretical review arti- 
cle on HGMS was published.” Assessment 
of HGMS equipment and processing tech- 
nology of the recently developed units 
was analyzed." This work, while high- 
lighting the removal of contaminants from 
kaolin slurries, also related this technology 
to the beneficiating of other industrial 
minerals, concentrations of metallic ores, 
desulfurization of coal, and cleanup of 
effluent streams. 

The properties, handling, and economics 
of kaolin slurries used by the paper, paint, 
and rubber-plastics chemists were dis- 
cussed.” A similar work was published on 
the role of fillers in plastics composites.” 
A treatise in three sections, mineralogy, 
deposits, and use of kaolins, was added to 
the literature.” The mineralogy section 
emphasized the difficulties encountered in 
classifying the kaolinite group of minerals 
and gives details of the various character- 
ization methods used. The section con- 
cerned with deposits deals with the origin 
of the ores, without discussing genetic 
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characteristics. The section on uses deals 
with economics which specifies the different 
grades required by users, and also gives 
information on the use of kaolins, especially 
in the paper industry. An identical work, 
highlighting the paper kaolins was added 
to the French literature.“ 


Newly designed stability diagrams cou- 
pled with a thermodynamic treatment show 
that in average river water halloysite and 
kaolinite are stable with respect to K-feld- 
spar, albite, and nepheline. By contrast in 
present seawater, kaolinite alone is stable 
in a system containing kaolins plus K- 
feldspar or albite but both halloysite and 
kaolinite are stable in a system of kaolins 
and nepheline. Geological occurrences of 
kaolinite and halloysite in modern and 
ancient weathered products are consistent 
with these theoretical interpretations.“ Ad- 
dition of quercetin, an organic flavone 
(CisH100;), to aqueous solutions contain- 
ing silica and aluminum and adjusted to 
final pH’s from 6.5 to 8.5 produced a 
1:1 aluminosilicate precipitate which, after 
6 to 16 months of aging in solution at 
25° C, contained as much as 5% well- 
formed kaolin plates.“ Similar solutions 
containing no organic material produced 
relatively amorphous precipitates with the 
same composition and stability but with 
substantially smaller amounts of crystalline 
material even after 2 years of aging. The 


€? Peacey, J. G., and W. G. Davenport. Evalua- 
tion Alternative Methods of Aluminum Production. 
J. of Metals, v. 26, No. 7, July 1974, pp. 25. 
3 Minerals. No. 78, March 1974, pp. 

^ Sawver, J. E., and D. M. Hopstock. Wet mag- 
netic Separation of Weakly Magnetic Minerals. Min. 
Sci. Eng.. v. 6, No. 3, July 1974, pp. 154-172. 


æ Gaudin, A. Progress in Magnetic Separation 
Using High-Intensity, High-Gradient Separators. 
Min. Congress J., v. 60, No. 1, January 1974, pp. 

» Iannicelli, J. Assessment of High Extraction 
Magnetic secretions. June 17, 1974. Prepared with 

ational Science oundation 


soppor of the 
(RANN) ISRU, Washington, D.C 

*: Van Buren, Kaolin Slurries: Properties, 
Handling Economics. Am. Paint J., v. 58, No. 36, 
Feb. 18, 1974, pp. 54-58. 

38 Seymour, R. The Role of Fillers in Composites. 
CHEMTECH, July 1974, pp. 422-425. 

o Dimanche, F., A. Rassel, P. Tarte, and J. 
Thores. The Kaolins: Mineralogy, Deposits, Uses. 
Min. Sci. Eng., v. 6, No. 4, October 1974, pp. 
184-205. 

% Dimanche, F. Les Kaolins papetiers: Leur Ca- 
dres geologiques et les Techniques d'A preciation. 
B Industriels, v. 39, No. 4, April 1974, pp. 

*! Huang, W. H. Stabilities of Kaolinite and Hal- 
loysite in Relation to Weathering of Feldspars and 
Nepheline in Aqueous Solution. Am. ineralogist, 
v. 39. Nos. 3-4, March-April 1974, p. 365-371. 

12 Hem, D., and C. J. Lind. Kaolinite Synthesis 
at 24° C. Science, v. 184, No. 4142, June 14, 1974, 
pp. 1171-1173. 
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1.9 infrared band of kaolinite clay, due 
to the H-O-H bending made of water, 
variable in clays, was shown to be de- 
pendent on the hydration state of the 
clay.“ These three papers should help 
clarify the geological mode of formation 
of kaolin group clays. The phases in the 
kaolinite-mullite reaction sequence were 
reexamined by inírared absorption spectro- 
photometry.“ This work appears to elimi- 
nate the uncertainty about the identity of 
the Al-containing phase intermediate be- 
tween metakaolinite (formed on dehydrox- 
ylation at=500° C) and mullite (forming 
at=s950° C). The new phase was identified 
as an Al-Si spinel. This work should con- 
tribute to the more efficient calcining of 
kaolins and producing refractory mullite 
grogs and crude aggregates from kaolin- 
bauxite mixtures. 

A technique for identifying the fabric 
of kaolin clay by measurement of the 
monochromatic light intensity emanating 
from the analyzer of a polarizing micro- 
scope was described and evaluated ana- 
lytically and experimentally.“ This tech- 
nique should help researchers in relating 
various phenomenological response charac- 
teristics (deformation resistance, perme- 
ability, etc.) of clay soils to their fabrics, 
or the geometrical relationships among 
individual particles or groups of particles. 
The kinetics of the adsorption of 2, 4-D 
from aqueous solution by Wyoming ben- 
tonites and their distribution within the 
clay’s sheet structure was investigated.“ 
The knowledge of these adsorption pro- 
cesses will aid in predicting the distribu- 
tion of herbicides and fertilizers in the 
soil and aquatic environments. 

Synthetic hectorite, purer than the 
natural clay was made from a relatively 
cheap and abundant natural source ma- 
terial, Montana talc. This method, re- 
portedly cheaper than existing methods, 
involves calcining a talc and lithium oxide 
mixture at 1,400? to 1,800* F and then 
mixing with an aqueous solution of sodium 
silicate and carbonate (or hydroxide or 
bicarbonate) in given ratios. Autoclaving, 
follows from 8 to 16 hours, to give a desired 
clay composition Si Megs.s Lio.e (OH). 
Os Nä se with fluorine replacing some 
of the hydroxide group. The hectorite 
product gives a desirable rheology for oil 
thickening in mud, paint, and grease." 

A detailed discussion of Australian kaolin 
deposits in New South Wales, Victoria, 
South Australia, Queensland, Western Au- 
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stralia, and Tasmania were highlighted.“ 
Included in the discussion was a State-by- 
State kaolin production table from 1967 to 
1971 and a breakdown of its uses in 
Australian industry: Ceramics, 33.596; re- 
fractories, 32.0%; paper, 2496; rubber, 
4.5%; paint, 2.8%; and others, 3.2%. 

The geomorphology, geological struc- 
ture, stratigraphy, and economic geology 
of the Meigs-Attapulgus-Quincy district 
in Georgia and Florida, the leading pro- 
ducer of fuller's earth in the United 
States, was published." A guidebook was 
prepared for a field conference sponsored 
by the Society of Economic Geologists 
(SEG) Inc. prior to the joint meeting 
of the SEG with the Geological Society 
of America, Miami, Fla., November 14— 
16, 1974.“ The book dealt with the kaolin 
of the Macon-Gordon area (Georgia) and 
the fuller's earth of the Meigs-Attapulgus- 
Quincy district, in Georgia and Florida. 
The fuller's earth section was similar to 
the one referenced in footnote 49. The 
kaolin section covered the stratigraphy, 
structure, deposits, and preparation of 
kaolin for marketing in the area. Dis- 
cussion of the kaolin deposits included 
definition and mineralogy, occurrence, 
origin, and exploration and evaluation of 
selected deposits. The preparation seg- 
ment touched on mining, beneficiation, and 
uses and production. 

A detailed discussion of modern re- 
fractory maintenance procedures for kilns 
was highlighted." The discussion included 


43 Lindberg, J. D., and M. S. Smith. Visible and 
Near Infrared 5 Coefficients of Kaolinite 
and Related Clays. Am. Mincralogist, v. 59, Nos. 
3. 4. March-April 1974, pp. 274-279. 

4 Percival, HJ. and f. F. Duncan. Interpreta- 
tion of the Kaolinite-Mullite Reaction Sequence 
From Infrared Absorption Spectra. J. Am. Ceram. 
Soc., v. 57, No. 2, February 1974, pp. 57-61. 

s Shuran, D. E., and R. J. Krizek. A Spectro- 
ER Technique for the Fabric Analysis of 
fono-Mineralic Kaolinitic Soils. J. Testing and 
ER v. 2, No. 5, September 1974, pp. 323- 


*^ Khan, S. V. Adsorption of 2. 4-D From Aque- 
ous Solution by Fulvic Acid-Clay Complex. Environ. 
Sci. and Technol. v. 8, No. 3, March 1974, pp. 
236—238. 

7 Mining Magazine (London). Industrial Mineral 
Abstracts. V. 130, No. 4, April 1974, p. 324. 
5 Minerals. No. 76, January 1974, pp. 

*9 Patterson, S. H. Fuller's Earth and Other In- 
dustrial Mineral Resources of the Meigs-Attapulgus- 
Quincy District, Georgia and Florida. U.S. Geol 
Survey Prof. Paper 828, 1974, 45 pp. (with mavs). 

w Patterson, S. H., and B. F. Buie. Field Con- 
ference on Kaolin and Fuller’s Earth, Nov. 14—16, 
1974, Miami, Fla., of the Society of Economic Geol- 
ogists, Inc. Guidebook 14, pub. by the Georgia 
Geological Survey, Atlanta, Ga., 1974, 53 pp. 

51 Drenkel, M. Efficient and Safe Maintenance 
Producers for Refractories. Pit and Quarry, v. 67, 
No. 4, October 1974, pp. 114-124. 
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sections on the planning, purchasing, re- 
ceiving and storage, removal of old lining, 
installation. of new lining, warmup, and 
operation. The installation section dealt 
with brick, castables, and plastics re- 
fractories. These refractories are usually 
clay-based materials. A similar in-depth 
study of furnace, ladle, pouring pad, 
nozzle, tundish, and pouring refractories 
for continuous casting of steel" was de- 
tailed in another article. The paper de- 
scribed changes in refractory technology 
involved in making continuous casting 
successful, discusses current patterns in 
refractory consumption, and predicts future 
trends. 

Substantial savings in lightweight aggre- 
gate fuel costs were realized by grate 
coolers and kiln internals with significantly 


347 


reduced heat losses. Pyroprocessing in a 
12- by 250-foot rotary kiln used primarily 
for lightweight aggregates for antiskid 
material in rigid as well as flexible road 
surfaces was published.^ The article in- 
cluded a detailed flowsheet for an ex- 
panded plant. In a related work, briquett- 
ing of rejected shale fines provided a 
substantial additional feed source for 
lightweight aggregate production.” 


9? Kappmeyer, K. K., C. K. Russel, and D. H. 
Hubble. Refractories for Continuous Casting. J. of 
Metals, v. 26, No. 7, July 1974, pp. 29-36. 

63 Biege, N. W., and S. M. Cohen. Cutting Light- 
elef Aggregate Fuel Costs. Rock Products, v. 77, 

November 1974, 50-51, 68-70. 
Ne 1 : Superock „Expands Shale for High- 
ways. Rock 5 v. 77 April 1974, pp. 
42-44. 

& Murphy, D. T. Briquetting Reclaims Fines. 
Rock Products, v. 77, No. 4, April 1974, p. 45. 


A 


Sens 


Bonsai Google 


Coal—Bituminous and Lignite 


By L. W. Westerstrom and R. E. Harris 


CONTENTS 
Tables Page Tables Page 
Salient statistics LL LL LLL 352 Drying: AAA 387 
Reserve base 353 Shipments 
Annual average heat values 354 By railroad and waterway --.. 389 
Production: By unit train 391 
Weekly. Zeite 355 By sulfur content 405 
Monthlß 2 356 Distribution L 394 
By type of mining 357 Employment and productivity: 
By State » So 357 By State GE 358 
By count 367 By district: -------------—-- 359 
By district 22 367 Consumption and stocks 392 
By size of mine 364 Mine value: 
Energy consumed see 404 By State 360 
Underground mine operations 376 By distri et 361 
Surface mine operations 382 By county --.----.__----_.- 367 
Preparation: Export eere 399 
Cleaning 385 Impor E 401 
Crushing or screening 387 World production 2... 402 


DOMESTIC PRODUCTION 


Bituminous coal and lignite production 
increased from 591.7 million tons in 
1973 to 603.4 million tons in 1974. De- 
spite the increase, an estimated loss in 
annual production of about 25 million 
tons occurred in 1974 because of a 
miners’ strike in November and December 
during negotiations of a new wage agree- 
ment. In addition to the strike interrup- 
tion, activities in the coal industry were 
unsettled because of uncertainties in the 
overall energy market resulting from 
tightened supplies of oil and natural gas 
and constraints on coal production from 
environmental requirements pertaining to 
air pollution and surface mining. 

Underground production declined 22 
milion tons in 1974, primarily owing to 
the strike which had a much greater im- 
pact on output from deep mines than 


on that from surface mines. Surface mine 
production increased 34 million tons and 
accounted for 54% of total production. 
In 1974 production increased in nearly all 
Western States, but declined in most 
Eastern States. 

This survey includes all bituminous coal 
produced in the United States except 
production from mines that produced less 
than 1,000 tons per year. All quantity 
figures represent short tons of marketable 
coal and exclude washery and other re- 
fuse. Statistics are final and based upon 
detailed annual reports of production and 
mine operation furnished by producers. For 
production not directly reported (chiefly 
that of small mines), accurate data were 
obtained from the records of State mine 


1 Industry economist, Division of Coal. 
2 Mining engineer, Division of Fuels Data. 
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departments, which have statutory author- 
ity to require such reports. Thus, complete 
coverage of all mines producing 1,000 tons 
per year or more is reported. 

The weekly and monthly estimates of 
production, summarized in tables 6 and 
7, are based upon car-loadings of coal 
reported weekly by railroads, river ship- 
ments reported by the U.S. Army Corps 
of Engineers, reports from mining com- 
panies, and monthly production statements 
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compiled by local operators’ associations 
and State mine departments. 

Employment increased from 148,000 
men in 1973 to 167,000 men in 1974. 
Coal production per man per day for all 
miners of 17.58 tons in 1974 was identical 
to productivity in 1973 despite decreases 
in both underground and surface mine 
productivity. This occurred because of the 
large percentage increase in surface mine 
production. 


CONSUMPTION AND DISTRIBUTION 


Tables 40-45 summarize shipments of 
coal and lignite in 1974. Table 45 shows 
the quantitative changes in total tons by 
geographic division and States of destination 
from 1970 through 1974. The distribution 
data by consumer use do not necessarily 
conform to the consumption data because 
the latter represents actual use at con- 
sumers’ facilities, whereas the distribution 
data represent shipments from mines, some 
of which were in transit or in consumers’ 
storage. These distribution data are based 
on reports submitted quarterly to the 
Bureau of Mines by producers, sales 


agents, distributors, and wholesalers, who 
normally produce or sell 100,000 tons or 
more annually. Their reported tonnage 
accounted for 92% of the coal produced 
or shipped in 1974. To account for total 
industry shipments, estimates for the re- 
maining shipments are included, based 
on data from the Federal Power Commis- 
sion and other reliable coal statistical 
reporting agencies. Additional details of 
bituminous coal and lignite distribution 
for 1974 were published by the Bureau 
of Mines.’ 


A combination of factors drove f.o.b. 
mine prices of coal sharply upward in 
1974. The Arab oil embargo of 1973- 
74 resulted in a considerable increase in 
demand for coal and consequent higher 
prices. Imbalances in supply and demand 
were aggravated by distress buying in 
anticipation of the miners’ strike late in 
1974. The average Lob mine value of 
coal increased from $8.53 per ton in 


1973 to $15.75 per ton in 1974. The 
average price of coal at underground 
mines increased from $10.84 per ton in 
1973 to $19.86 per ton in 1974. The 
average price at strip mines increased from 
$6.11 per ton in 1973 to $11.11 per ton 
in 1974. The average rail freight charge 
on coal increased from $3.71 per ton in 
1973 to $4.71 per ton in 1974. 


FOREIGN TRADE 


In 1974, the United States exported 
59.9 million tons of coal, an increase of 
7 million tons compared with exports in 
1973. Japan maintained its position as 
the principal U.S. foreign market with a 
45.6%, share of total U.S. coal exports. 
Shipments of coal to Canada, Europe, and 
South America accounted for 22.9%, 
26.5%, and 3.9%, respectively. 

There was a 9-million ton increase in 


coal shipped from eastern coal producing 
districts in 1974. Shipments of higher sulfur 
coals from midwestern producing districts 
declined 8 million tons. Total shipments 
from Western States increased 15 million 
tons. 


* Bureau of Mines. Bituminous Coal and Lignite 
Distribution for Calendar Year 1974. Mineral Indus- 
try Survey, Apr. 18, 1975. 
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TECHNOLOGY 


Coal mining research is currently aimed 
at increasing productivity and unit oper- 
ating capacities of mining systems with- 
out causing any adverse impacts on safety 
or the environment. Toward this end, 
the Bureau of Mines in 1974 began an 
intensive and long-range coal extraction 
and exploration program. Because of the 
geographic and stratigraphic distribution 
of coal resources, a continuing produc- 
tion mix from both surface and under- 
ground mining is needed. Accordingly, 
the near-term goal of the program is to 
develop technologies that will result in 
significant increases in production, produc- 
tivity, and coal recovery with the present 
surface and underground mining methods. 

In exploration research, emphasis is 
being placed on securing more definitive 
geologic and geochemical data on many 
coal deposits, particularly those in Western 
States. Although coal reserves are ade- 
quately identified for short-term policy 
and production needs, these data are 
needed to provide industry with better 
knowledge on which to base regional 
mining extraction plans, and also to assess 
factors that will determine the environ- 
mental impact of mining. 

The environmental studies area will 
concentrate on developing criteria to 
measure the impact of mining on the 
ecosystem. Most of the environmental 
protection technology research will be 
integrated within the new mining system 
projects. 

The major goals in the mining tech- 
nology program are to increase the 
average production per shift from both 


conventional and continuous mining meth- 
ods by increasing the reliability of existing 
equipment and to improve productivity 
substantially by automating or remote 
controlling as many operations as possible; 
to accelerate the use of longwall mining 
to increase the percentage of coal re- 
covered and to mine efficiently and safely 
coal deposits at greater depths and under 
difficult strata conditions; to recover meth- 
ane from the coal seam prior to mining to 
speed production by eliminating methane 
problems, and to make use of the methane; 
to develop mining systems that can 
economically recover 80% or more of 
thick and steeply pitching seams of coal 
in certain western deposits; to develop 
the technology to provide adequate pro- 
tections of the surface environment from 
underground mining such as subsidence 
and water contamination; and to reduce 
the time required to open new mines and 
bring them to full production. 

The Bureau of Mines major goal in 
advancing surface mining technology in- 
volves the integration of excavation and 
reclamation systems in order to reduce the 
environmental impact. Equipment devel- 
opments will be undertaken where special- 
ized needs are identified that would im- 
prove the efficiency of mining and re- 
claiming the surface. The Bureau is also 
exploring the feasibility of improving 
efficiencies of present large stripping equip- 
ment by automating the dig-haul-dump- 
spread cycle. Reclamation techniques are 
being developed that will be particularly 
adaptable to the arid and semiarid western 
coal regions. 
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Table 1.—Salient statistics of the bituminous coal and lignite industry in the United States 


Item 1970 1971 1972 1978 1974 

Production thousand short tons .. 602,932 562,192 595,886 591,788 608,406 
Value (2280 ER thousands __ $8,772,662 $8,904,562 $4,661,988 $5,049,612 $9,502,347 
Consumption .. thousand short tons 615,619 494,862 616,776. 556,022 552, 709 


Stocks at yearend: 
Industrial consumers and retail 


yards ___. thousand short tons .. 92,275 89,985 116,500 1 108,022 96,526 
Upper lake dock do 1.468 1.205 989 822 1.051 
Exports EE do 70,944 56,688 56,997 52,908 69,926 
Iiir ĩðͤ v ĩ do 86 111 41 127 2,080 
Price indicators, average per net ton: 
Cost of coking coal at merchant 
coke ovenessss $12.27 $15.26 $17.67 $19.77 $84.20 
Railroad freight charges — $3.41 $3.70 $8.67 $3.71 $4.71 
Value f.o.b. mines (sold in 
open market $5.89 $6.66 $7.85 $8.06 $15.16 
Value f.o.b. mines $6.26 $7.07 $7.66 $8.58 $15.75 
Method of mining: 
Hand-loaded underground 
thousand short tons .. 9,599 4,992 2,974 1,970 710 
Mechanically loaded underground 
do 829,189 210,896 801,12 297,884 276,599 
Percentage mechanically loaded .... 97.2 98.2 99.0 99.8 99.7 
Percentage cut by machine 46.1 49.6 87.4 85.8 83.0 
Mined by surface 
thousand short tons 264,144 276,304 291,284 292,884 826,097 
Percentage mined by surface ...... 48.8 50.0 48.9 49.5 64.0 
Mechanically cleaned 
thousand short tons 823,45 271,401 292,829 288,918 266,160 
Percentage mechanically cleaned ...... 53.6 49.1 49.2 48.8 48.9 
Number of mines 6,601 5,149 4,819 4,744 5.247 
Capacity at 235 days 
thousand short tons 621,000 618,000 622,000 613,000 653,458 
Average number of men working daily: ° 
Underground mine 107,808 109,811 112,252 111,088 119,416 
Surface mins 82,382 86,358 87,013 87,038 41,286 
TOUR, ununi esto nup. uires 140,140 145,664 149,265 148,121 166,701 
Average number of days worked: 
Underground mines 229 210 222 231 205 
Surface mines 225 212 217 216 208 
Totale et ees 228 210 r 221 227 206 
Average production per man per day: ® 
Underground mines — short tons 13.76 12.08 11.91 11.66 11.31 
Surface mines do .... 86.26 85.88 86.33 36.67 83.16 
Total AAA do 18.84 18.02 17.74 17.58 17.68 
r Revised. 


1 Bureau of the Census, U.S. Department of Commerce. 

? Interstate Commerce Commission. 

3 Estimates based on data supplied by Health and Safety Analysis Center, Mining Enforcement 
and Safety Administration. 
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Table 2.—Demonstrated coal reserve base of the United States on January 1, 1974, by 


underground method of mining 
(Million tons) 


Sulfur range, percent 


State — 
«1.0 1.1-3.0 23.0 Unknown Total! 
/ ͤũmò!! 589.3 1.016.7 14.8 176.2 1,798.1 
Alaska OP" ] S — 4,080.8 163.2 za SS 4,246.4 
Arkansas ___._________-__-___--- ee 48.8 810.8 29.2 19.1 402.4 
Colorado ........-...-...-..---..-.--.--- 6,751.8 640.0 41.8 6,547.8 18,999.2 
(RT AT SE 8 TM ds 2 5 
Illinois ett ee cee oe 1,084.7 5,848.4 33.647. 6 12, 908.4 53.441.9 
Ind ⅛ mo: !8g 443.5 2,746.6 4,855.1 1,402.5 8,948.5 
lows c c ee eee eae eee ; 1.5 226.1 2,105.9 549.2 2,884.9 
Kentucky, East §,042.7 2,391.9 212.7 1,814.0 9,466.5 
Kentucky, Wett Sas 886.6 1,226.4 1,107.1 8,719.9 
Mary land e eege 106.5 628.9 171.2 2 901.9 
Michigan ` — ENDO E 4.6 84.9 20.8 7.0 117.6 
Mell EE 184.2 8,590.2 2,850.5 6,073.6 
NM. ³ĩðV5WW 8 63, 464.2 1.989.8 456.2 M 65,834.3 
New Mexico 1,894.8 214.1 .9 27.6 2,186.6 
North Carolina 2222 - 81.8 81.8 
"EEN E 115.5 5,449.9 10,109.4 1,764.1 17,428.8 
Oklahoma ..........-...-..---..------.- ge 5 238.5 202 264.8 
ON u.c occ ; um 
Pennsylvania .............-..-..-..--.- 7,179.7 16,195.2 3,568.1 2,864.8 29,819.2 
Tennessee ... 2c ee 139.8 370.0 101.4 
tab: LCD PEORES 8 1,916.2 1,897.6 8 460.8 8,780.65 
Virginia EE 1,728.5 945.4 12.0 283.3 2,970.7 
Washingtons 481.0 957.8 18.2 42.9 1,445.9 
West Virginia ._._.___._.._________--__ 11,086.6 12,588.4 6,652.9 4,142.9 8$4,877.8 
Wyoming ........-........---2-2-2222- 20, 719.5 4,685.1 1,276.6 2,955.0 29,490. 
Total! eebe 8 126,928.8 59,400.2 73,720.2 39,761. 6 299,839.7 


1Data may not add to totals shown because of independent rounding. 


Table 3.—Demonstrated coal reserve base of the United States on January 1, 1974, by 


surface method of mining 
(Million tons) 


Sulfur range, percent 


«1.0 1.1-8.0 >8.0 Unknown Total 1 
Alabama aoo cca ee ede pe mE 85.4 83.2 1.6 1,063.2 1,183.7 
Alaskas EE 7,877.6 21.0 MN E 7,899.0 
Ahr eeh 178.8 176.7 PE 2 850.0 
Arkanaaasas s 37.9 152.8 17.1 55.2 268.8 
Colersdd ooo 724.2 146.2 8 Ar 870.0 
Ilinois 21: ⁵ðiĩ 60.4 1,493.0 9,821.3 1,847.8 12,222.9 
Indiana = eerste Sei ee oes 105.8 559.2 907.8 101.6 1,674.1 
Kann: 2 , 809.2 695.6 888.2 1,888.1 
Kentucky, East ___._______--_-_-----___- 1,616.7 929.9 86.8 915.8 8,450.2 
Kentucky, Wet!!! 4444442 2 177.8 2,017.6 1,708.8 8,904.0 
Maryland ege eege See 28.6 66.6 16.2 : 84.6 146.8 
Michigan ................--..--..--.-.-- NM x e 6 
Mil oes Egeter 47.8 1,685.8 1,780.0 8,418.7 
Montana ..-------------------= ma 88,182.4 2,175.2 46. 2,166.7 42,661.9 
New Mexico `. 1,681.0 679.8 n Ge 2,258.8 
North Carolina `. -- 
North Dakota —_.__._._-_------------_- 5,889.0 10,325.4 268.7 15.0 16,008.0 
ORIG} uin i ea Se eels 18.9 : 2,624.9 117.9 8,668.9 
Oklahoma 120.5 88.1 186.2 494.1 
Oregon tee 5 3 ae n 8 
Pennsylvania `. 138.6 718.4 281.5 89.5 1,181.4 
South Dakota ` 108.1 287.9 85.9 1.0 428.0 
Tennessee -__-----------------------—-- 65.5 168.2 55.3 84.1 819.6 
HN d ` SE 659.8 1,884.6 284.1 444.0 8,271.9 
%%% a c ns tane. 2.8 149.1 42.6 18.0 262.0 
Vir iii RE em 411.6 218.1 2.1 46.7 679.2 
Washington 172.5 807.7 25.8 2.2 608.1 
West VIrgin iii 3,005.5 1,422.8 270.4 509.6 6,212.0 
Wyoming «4 13. 192.8 10,122.38 425.5 105.8 23,845.38 
Total? eR 8 18,252.8 88,697.4 18,950.9 11,076.1 136,885.7 


1Data may not add to totals shown because of independent rounding. 
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Table 4.—Demonstrated coal reserve base of the United States on January 1, 1974, total 


underground and surface 
(Million tons) 


Sulfur range, percent 


State 
«1.0 1.1-8.0 28.0 Unknown Total 1 
Alabama -= cece cessed 624.7 1,099.9 16.4 1,289.4 2,981.8 
Alaska s. om 11,458.4 184.2 SEN SS 11,645.4 
Ka NEEN 178.8 176.1 Ge Des 850.0 
Arkansas ecc ek REL 81.2 463.1 46.8 14.8 665.7 
„ 7,475.5 786.2 47.3 6,647.8 14,869.2 
d df EE Et A 

ne...... 8 1,096.1 7,841.4 42,968.9 14,256.2 65,664.8 
Indiáñā ones Ae ides ce 648.8 8,305.8 5,262. 1,604.1 10, 6 
IGWa eege 1.5 226.7 2,105.9 549.2 2,884.9 
Kañsās a . eee ee Sek 809.2 695.6 883.2 1,888.1 
Kentucky, Eatektet 6,658.4 8,821.8 299.5 2,729.8 12,916.7 
Kentucky, Wet LLL cll cllc. E 2 564.4 9,248.9 2,816.9 12,623.9 
Maryland -m —— 185.1 690.5 187.4 84.6 1,048.2 
Michigan ....... LLL LL Lc Llc L Lll ll A 85.4 20.9 7.0 118.2 
Missouri E 182.0 5,226.0 4,080.5 9,487.8 
Mon 101, 646.6 4,115.0 602. 2,166.7 108,896.2 
New Mexico 8,575.8 798.4 9 21.5 4,894.8 
North Carolina A z 81.1 81.7 
North Dakota .ʻ.----------------------—- 5,889.0 10,825.4 268.7 15.0 16,003.0 
ONO) ie EE 134.4 6,440.9 12,6 84.3 1,872.0 21,077.2 

Oklahoma `. 275.0 $26.6 24 450.6 1,294 
Ge uae hnc 1.6 3 t EN 1.8 
Pennsylvania 7,818.8 16,918.68 3.799. 6 2,954.2 $1,000.6 
South Dakota ` 222 ccc c cclsl- 108.1 287.9 85.9 1.0 428.0 

Tennesse 204.8 533.2 156.6 88.0 . 
PXEAN See Lor equum ee 659.8 1,884.6 284.1 444.0 8,271.9 
tO nc es crecen 1,968.5 1,646.7 49.4 418.8 4,042.5 
Virginia ` 2,140.1 1,168.5 14.1 880.0 3,649.9 

Washington « 5 1,265.6 $9.0 5.1 1.954. 
West Virginia ._....._____._ scene- 14,092.1 14,006.2 6,823.8 4,652.5 89,689.8 
Wyoming lcu. oe ege $8,912.8 14,657.4 1,701.1 8,060.8 68,836.1 
Totali -e ß EE 200,181.1 92,997.6 92,671.1 50,837.7 486,725.4 


1Data may not add to totals shown because of independent rounding. 


Table 5.—Annual average unit heat value of bituminous coal and lignite produced and 
consumed in the United States, 1955-74! 


Total production Domestic consumption 
Average Average 

Year Thousand  Trillion Btu Thousand Trillion Btu 

short Btu per short Btu per 

tons pound tons pound 
h o A— :Uũd.e a SE 464,683 12,080 18,000 423,412 10,940 12,290 
öÜÜ[ũ p NN 500,874 13.013 12.990 432,858 11,142 12,870 
11 te. — — P 492,704 12,800 12,990 418,668 10,640 12,860 
19058 seed 410,446 10,668 12,990 866,708 9,366 12,770 
1959 WEE „5 eas 412,028 10,681 12,840 866,256 9,882 12,740 
£960) EE mas 416,612 10,662 12,880 880,429 9,693 12,740 
! a eI eee pee RED Wet oe 402,977 10,808 12,790 374,405 9,502 12,690 
. ³ðAA ³ AA ³ 422,149 10,782 12,790 887,114 9,826 12,670 
1988 EEN 468,928 11,712 12,760 409,225 10,853 12,660 
TOGO ie ¹· mꝶmq eee 486,998 12,418 12,750 481,116 10,899 12,640 
. ³o A 512.088 18,011 12,710 459,164 11,580 12,610 
19858 1.2 lanes eege 688,881 18,607 12,650 486,266 12,206 12,660 
JJ!!! ³ðK 8 552,626 18,904 12,680 480,416 11,981 12,470 
19608 EE 646,246 18,664 12,580 498,830 12,401 12,480 
%, rr ee a rie EE m EE 660,506 18,957 12,460 607,275 12,609 12,330 
JJ ³⁰ AA dee cite SC? 602,932 14,820 12,290 615,619 12,488 12,110 
171 Oe eee a eee es 652,192 18,885 12,120 494,862 11,857 11,980 
1912 EE 595,386 14,819 12,025 616,776 12,278 11,875 
1JJͤͤ ⁰¹ Ai 591.738 14,208 12,005 556,022 18,150 11,826 
kk d WEE eo tie tos eae 608,406 14,820 11,865 652,709 12,750 11.535 


1 Prior to 1978 the average heat content of the annual output of bituminous coal and lignite 
was measured at 18,100 Btu per pound. This va!ue was based on an estimate made in 1949 (Bureau 
of Mines Information Circular 7538). In recent years this heat value has not been representative 
of the average unit heat value of the total annual coal supply because of the large annual increases 
In utilization of coal of lower heat values by the electric utility industry. The annual production 
values shown in this table are weighted averages of known and estimated Btu values of coal ship- 
ments to each major consuming sector. They include, for example, the Btu value of coal consumed 
at electric utility generating plants as reported to the Federal Power Commission and compiled by 
the National Coal Association. Currently, electric utility plants account for 70% of total domestic 
coal consumption. The averages for U.S. consumption exclude shipments overseas and to Canada, 
the preponderance of which comprises high-Btu-value metallurgical coal, thus accounting for the 
difference in values between total production and domestic consumption. 
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Table 6.—Estimated production of bituminous coal and lignite in the United States by 


week, 1973 and 1974 
(Thousand short tons) 


1978 1974 

Average Average 

Maximum produc- Maximum produc- 

Week ended— Produc- number of tion per Week ended— Produc- number of tion per 

tion working working tion working working 
day days day 

Jan. 6 19,8017 15 31,861 Jan. 6 ......- 38,238 14 22,058 
an. 18 ...... 10,508 6 1,761 Jan. 12 ...... 11,186 6 1,864 
Jan. 20 11,846 6 1,891 Jan. 19 ...... 12,079 6 2,018 
Jan. 27 .....- 11,556 6 1,926 Jan. 26822 12,409 6 2,068 
Feb. 8382 11,787 6 1,965 Feb. 22 12,900 6 2,160 
Feb. 10 10,974 6 1,829 Feb. 9 12,086 6 2,014 
Feb. 17 ...... 11,849 6 1,892 Feb. 16 ...... 12,676 6 2,118 
Feb. 24 ...... 11,510 6 1,918 Feb. 28 ...... 13,274 6 2,212 
Mar. 888 12,101 6 2.017 Mar. 2222 11.827 6 1.971 
Mar. 10 11.585 6 1,931 Mar. 9 11,865 6 1,894 
1 ee 10,901 6 1,817 Mar. 16 ...... 11,320 6 1,887 

Mar. 244 10,906 6 1,818 Mar. 282 12,666 6 2,111 
Mar. 81 ...... 11,994 6 1,999 Mar. 30 ...... 18,023 6 2,171 
Apr. T ....- 10,276 b 2,056 Apr. 622 11,308 b 2,261 
Apr. 14 ...... 11,860 6 1,893 Apr. 18 ...... 12,222 6 2,037 
Apr. 21 11,825 6 1,888 Apr. 20 ...... 18,020 6 2,170 
Apr. 28 ...... 11,805 6 1,968 Apr. 27 12,886 6 2,148 
ay 5 -__ 11,345 6 1.891 May 4 42 12,846 6 2,141 
May 12 11,229 6 1,872 May ll .....- 13,064 6 2,171 
May 19 ...... 11,595 6 1,933 May 18 18,019 6 2,170 
6 2.. 11,527 6 1,921 May 252 12,868 6 2,145 

June 2 ....... 10,672 5 2,184 June 1 ....... 11,479 5 2,296 
June 9 ______- 12,090 6 2,015 June 8 ....... 12,842 6 2,140 
June 16 ...... 12,781 6 2,180 June 15 ...... 18,166 6 2,194 
June 238 12.650 6 2,108 June 22 ...... 18,150 6 2,192 
June 30 ...... 6,877 3.1 2,057 June 2082 8,265 8.7 2,234 
July 72 4,626 2.8 2,011 July 6 ....... 6,202 2.9 2,189 
July 14 ...... 10,664 5.2 2.051 July 138 11.829 6 1,972 
July 21 ...... 11,938 6 1,990 July 20 12,161 6 2,027 
July 28 12,025 6 2,004 July 272 12,185 6 2,081 
Aug. 4 ....... 11,917 6 1,986 ug. 38 12,340 6 2,057 
Aug. 1122 12,415 6 2,069 Aug. 10 ...... ,221 6 2,08 
Aug. 18 ...... 12,042 6 2,007 Aug. IN. 13,972 6 2,829 
Aug. 252 12.350 6 2,058 Aug. 242 7,569 8.6 2,108 
Sept. 12.327 6 2.055 Aug. 81 ...... 12,721 6 2,120 
Sept. 8 10,147 b 2,029 Sept. 7 ......- 11,020 6 2,204 
Sept. 15 ...... 12,196 6 2,038 Sept. 14 ...... 12,498 6 2,082 
Sept. 2222 12,582 6 2,097 Sept. 212 18,144 6 2,191 
Sept. 29 12,784 6 2,181 Sept. 282 18,588 6 2,264 
ou ci 11,862 6 1,977 Oct. 552 12,893 6 2,149 

Oct. 18 11,959 6 1,998 Oct. 122222 13,882 6 2,230 
Oct. 20 11,911 6 2,882 Oct. 192 18,014 6 2,169 
Oct. 27 11,989 6 1,998 Oct. 2822 13,617 6 2,270 
Nov. 8 11,745 6 1,958 Nov. 222 18,236 6 2,206 
Nov. 10 12,048 6 2,008 Nov. 9 .. 14,264 6 2,877 
Nov. 17 ....-- 11,602 6 1,917 Nov. 16 7,806 3.2 2,288 
Nov. 24 10,298 b 2,080 Nov. 28 ...... 4,758 2.1 2,266 
Dec. 1l ......- 11,524 6 1,921 Nov. 30 4.178 1.8 2,818 
Dec. 8 8 18.149 6 2.192 Dec. 7 ......- 5.478 2.4 2,283 
Dec. 1858 18,082 6 2,180 Dec. 14 ...... 10,870 4.6 2,254 
229. ee 11,658 6 1,942 Dec. 21 ...... 10,811 4.8 2,262 
Dec. 29 8,229 5 1,646 Dec. 28 ...... 9,231 4.1 2,251 
Jan. 5 -..---- 11,928 1] i Jan. 4 ....... 14,261 12 32,181 

Total or Total or 

average? 591.788 298.6 1.982 average? ___ 608,406 282.2 2,188 


! Figures represent production and number of working days in that part of week included in 
calendar year shown. 

3 Average daily output for the working days in the calendar year shown. 

3 Data may not add to totals shown because of independent rounding. 
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Table 8.—Production of bituminous coal and lignite in the United States, in 1974, by 


State and type of mining 
(Thousand short tons) 

Under- Strip- 
State ground Strip Auger auger Total 1 
/ A ̃%¾⁵?ö＋V————— —2 diede EE 7,053 11,656 "e 1,115 19,824 
a 7 A o - X 
E SE Ge : SES PE "45 
Colorado . .. . r—r—5— 8,260 8,636 ae ER 6,896 
Illinois = 1,256 26,960 ES Gd 58,215 
%]]! ³˙ ee mmm 189 28,581 Ge mes 28,726 

lowa 879 211 € ENS 
e . Gët 718 Be Ss 118 
t —— n T simae um NEEN EC SIS TT — — — 
C%%%%%ͤõͥ i EE UR U RC E 40,609 16,508 1,546 26,798 85,856 
Western ~~ 22,988 28,858 e E 51,841 
Ü ³ AA a Lr 63,497 45,856 1,646 26,798 187,197 
Maryland 4„ 90 2.017 e ad 280 337 
4 628 M ER 4,628 

Montana: 

Bi EH m zs 18,776 sa ET 18,775 

€ A $31 ES ES 
Total Lucca 88 B 14,106 TER E 14,106 

New Menico LLL 629 8,864 Ee SE 
North Dakota (Heni te) c 1,468 € — 7.468 
%7%/%ô»—]! 8 14,365 20,852 265 9,928 45,409 
Oklabb oma Sieg 2,191 E 165 2,866 
Pennsylvania 42.249 86,382 281 1,600 80,462 
Tennessee _........ 8,106 8,475 29 981 7,541 
Texas (lignite) -~-= E 7,684 Sr SR 7,684 
Utb EE 6,858 Ge os Se 6,858 
Virginia __.. LLL LLL LL LL LLL i 22,767 7.874 767 2,918 84.826 
Washington 2 18 8,898 SR Ss 8,918 
West Virginia 82,220 15.758 415 4,010 102,462 
Wyroninc kg css 526 20,176 ES a 20,708 
wv, KEEN 277,809 276,041 3,302 47,786 608,406 


2 Data may not add to totals shown because of independent rounding. 


Table 9.—Production of bituminous coal and lignite in the United States in 1974, by 


district and type of mining 
(Thousand short tons) 
Under- Strip- 
District ground Strip Auger auger Total 1 
1. Eastern Pennsylvania 19,830 80,026 171 1,812 51,888 
2. Western Pennsylvania 28,851 9,137 111 148 83,241 
8. Northern West Virginia 22,764 8,085 189 2,220 88,158 
% eee i Sse eee wes E 14,865 20,862 265 9,928 45,409 
5. HMM ĩů ⁊ĩ᷑ñ—4 Ss Ge SES 
6. Panhandle ........................-..--.-- 7,118 98 ES re 7,216 
7. Southern Number 1 III/ 21,302 2,568 819 109 24,283 
8. Southern Number :? 2222222222 95,876 81,884 2,298 82,264 161,772 
9. West Kentucky f/ 22,988 28,858 nc SS 51,841 
10 Ol Tee ee 81,256 26,960 AE ue 58,2165 
11. Indiana ` 22 9 28,687 "m = 28, 
ic SOW. ele 879 211 2 x 
18. Southeastern .... Lll EE 7,158 11,988 tes 1,115 20,801 
14. Arkansas-Oklahoma __................--. di 698 zx 
w PA EE ð« ſ “ SS 14,978 die DS 14,978 
16. Northern Colorado 800 8 ebe ms 
17. D etta ee ect eee 3,488 $,091 Ge Se? 7,479 
18. New Mexieoo en 14,949 SEN E» 14.949 
19 YODIBAG GE 526 20,176 ae Ss 20,708 
20. Utab "geed 5,858 a2 E 5.858 
21. North-South Dakota 2% 7 ss TÉ 17,468 
ontana EECH 14,106 Sex » 14,106 
28. Washington eme 15 , SES SS E 
Total! Ze 277,809 275,041 8,802 47,755 608,406 


2 Data may not add to totals shown because of independent rounding. 
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Table 12.—Average value per ton, f.o.b. mines, of bituminous coal and lignite produced 


in the United States, by State 


1978 
State Under- Strip- Under- 
ground Strip Augerauger! Tota] ground 
Alabama 315.54 $8.04 $669 — 811.01 $30.80 
Alaska ..............-- Së W Da ` Leg Ww ae 
Arizona P Ww NUS W SES 
Arkansas .............- 18.89 18.86 EN 13.87 zs 
Colorado ..............- 9.95 4.43 681 — 7.41 18.89 
Illinois .. ............. 1.52 65.81 Son Monk 6.71 11.12 
Indiana ................ 6.94 6.04 geen ` e 6.06 W 
Iowa ` ........-.----- 5.40 5.54 Em a 5.46 w 
Kansas ________________ -. 1.85 CM S 1.36 Ke 
Kentucky : 
Eastern `, 10.68 7.05 7.22 9.08 24.72 
Western ........... 6.49 5.53 SH ci 5.93 10.25 
Total 9.16 6.18 7.22 7.78 19.48 
Maryland 2 7.00 7.66 7.78 — 7.68 
T — 6.87 e 5.31 E 
Montana: 
Bituminous ........ 16.81 2.82 C ME 2.88 om 
C — 2.60 sic! - - te 2.60 Wé 
Total ` 16.81 2.82 MON 2.82 MA 
New Mexico `, 10.00 2.94 eie Tai 8.51 W 
North Dakota (lignite) — 2.07 eee 2.07 ers 
Oe a 8.50 6.82 6.20 — 7.40 18.70 
Oklahoma `. -. 17.69 eg. ` Le 1.69 T" 
Pennsylvania .......... 12.02 7.68 6.91 — 10.80 22.68 
Tennessee _____________ 8.61 7.69 8.52 — 8.18 13.70 
Texas (lignite) . ...... = w fe, ah W ES 
EEGEN 11.19 SES EE 11.19 12.24 
Virginia ` 12.70 7.66 7.33 — 11.12 25.87 
ashington `. 17.44 6.50 MOOR 6.56 28.70 
West Virginia 12.24 8.58 8.66 11.61 21.76 
Wyoming 7.07 4.01 CAP 4.09 10.19 
Total 10.84 6.11 7.89 — 8.58 19.86 


1974 


Strip- 
Strip Auger auger! 


$17.84 = >Š 
W 


15.01 $16.91 $22.62 
7.86 is ae 


10.46 16.91 22.52 
20.58 — 22.64 


12.42 9.95 10.18 


18.01 15.30 14.21 
22.05 11.69 17.58 


25.85 17.85 18.46 
22.46 21.74 16.84 
4.88 us SS 


11.11 16.99 18.49 


* Estimate. W Withheld to avoid disclosing individual company confidential data. 
1For 1973, all tonnages reported as combined strip-auger were mathematically divided into strip 
production and auger productíon. In 1974, these combined tonnages were tabulated as reported. 
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Table 13.—Average value per ton, Lob, mines, of bituminous coal and lignite produced, 


by district 
1978 1974 
District Under- Strip- Under- Strip- 
ground Strip Auger superi Total ground Strip Auger auger! Total 
; SAID. Pennsylvania $11.05 $7.80 36.74 $9.27 $19.72 $18.49 $14.90 $15.28 $18.84 
Eer --.. 12.58 7.28 7.688 11.42 24.61 17.18 16.92 18.40 22.51 
$. Northern West 
Virginia 9.60 7.37 7.88 — 9.08 15.75 18.41 18.48 13.28 16.22 
4. Ohio 232 8.50 6.82 6.20 7.40 18.70 12.42 9.96 10.18 12.82 
6. Michigan ES 8 e o EM et on SS iz 2 
6. Panhandle ......... 8.88 7.60 7.57 — 8.86 12.20 14.84 22.24 — 12.28 
7. Southern Number 1 . 16.12 12.77 11.01 — 16.78 28.88 28.44 17.50 24.91 28.72 
8. Southern Number 2 11.66 7.41 785 —. 10.08 24.44 19.88 -. 21.87 22.98 
9. West Kentucky .... 6.49 5.58 EPS Si 5.98 10.26 7.86 am =a 8.92 
10. Illinois .....------- 7.52 8.81 em 6.71 11.12 8.70 En -. 10.00 
11. Indiana `... Ee 6.94 6.04 PN 06 8.86 M m 8.3 
12. Io 6.40 8.5 dut. cam 4 9.15 Me ES 7.79 
18. Southeastern ..... 15.0 802 6.75 .. 10.88 28.89 17.98 - 21.68 
14. Arkansas-Oklahoma . 18.89 18.6 äer, wë 18.61 -. 20.68 -. ©19.40 29.89 
15. Southwestern .. E s OS 4.41 No 68 Gg Ss 4.68 
16. Northern Colorado . "E ER 2. 6.49 
17. thern Colorado 10.54 4.78 66851 — 7.89 14.68 6.19 Sa -- 10.15 
18. New Mexico ....... 2.88 mu^ M 2.88 8.15 EA Ka 
. Wyoming .......... 7.07 4.01 deg" 7d 4.09 10.19 4.88 ae ae 6.02 
U 7 11.19 Le Ve, Ge 11.19 12.24 Da x — 12.24 
21. No 
5 — 2.07 MH 2.07 - 2.19 s2 Sa 2.19 
22. Montana 16.81 2.82 Sy Fe 2.82 a 3.90 SE ES 8.90 
28. Washington 17.74 17.08 en, ests 7.08 28.70 6.34 m 2 6.42 
Total 10.84 6.11 7.39 8.58 19.88 11.11 16.99 18.49 16.75 


* Estimate. W Withheld to avoid disclosing individual company confidentia] data. 
1For 1973 all tonnages reported as combined strip-auger were mathematically divided into strip 
production and auger production. In 1974, these combined tonnages were ted as reported. 


Table 14.—Production and average value per ton, f.o.b. mines, of bituminous coal and 


lignite sold in open market and not sold in open market, in 1974, by State 
(Thousand short tons) 


A value per ton, 
Production Ze mines 
State Sold in Not sold Sold in Not sold 
open ín open Total open in o Total 
market market market market 
Alabama 16.224 8.600 19,824 $20.55 $27.41 $21.79 
Alaska esee e SIRE 700 2 100 W SE W 
See 6,448 ES 6,448 S 
Arkansas „nneħħi 362 92 455 18.60 W 21.28 
E get Eee A APR PU 5,488 1,409 6,896 6.65 W .88 
Hine 55,778 2.487 58,216 9.04 Ww 10.009 
Indiana 28,726 8 23,726 8.86 e 8.36 
lowa EE 590 BS 1.19 ne 7.79 
G7... 8 718 Sei 718 7.61 d 7.61 
Kentucky: 
SJ 11,612 1,144 85,856 21.84 28.76 22.01 
Western LL 61,841 oe 61,841 8.92 Ge 8.92 
Total „=--> 129,453 1,144 187,191 16.36 28.75 17.06 
Maryland 2 2.887 um 2,837 20.81 iz 20.81 
Missouri ....-....... ~~ 4,628 b 4,628 6.36 n 6.86 
Montana: 
Bituminous 222 18,7176 = 18,775 8.91 ET 3.91 
Eh EEN 18,776 830 14,106 8.91 WwW 8.90 
New Mexico 8,700 692 9,892 W W W 
North | Dakota (lignite) -_---------- 384 2,129 7,468 2.08 2.58 2.19 
BCEE 40,885 074 45,409 12.80 12.51 12.82 
Oklohoma NEE 19 1 2,866 9.84 * 19.40 10.51 
Pennsylvania ___..__.__...__.--____ 59,050 21,418 80,462 17.85 27.25 0.85 
ennes es «4 ; = 7,641 18.02 Ls 18.02 
Texas (lignite) ..... ..........-.- 7,684 7,684 Së 
E ENEE 8,976 2,488 5,858 10.66 14.89 12.24 
Virginia ` $4,926 a $4,326 24.9 zd 24.94 
Washington ` 28 8,890 8,913 22.58 wW wW 
West Virginia 89,829 12,633 102,462 20.77 27.94 21.65 
Wyoming 16,558 4.1 49 20,708 5.82 8.82 5.02 
Total? 2... zie 527.482 75,924 603,406 15.16 19.86 15.75 


* Estimate. W Withheld to avoid disclosing individual company confidential data. 
1 Data may not add to totals shown because of independent rounding. 
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Table 20.—Haulage units in use in bituminous coal underground mines in the United 


States, in 1974, by State 


Railroad Rubber-tired vehicles 

Gathering 

Locomotives Shuttle cars and haulage 

State Mine Trac- Trail- Shuttle conveyors 
Bat- cars tors ers Cable Bat- buggies ———————— 
Trolley tery reel tery Units Miles 
Alabama 115 — 1,781 62 62 182 7 4 133 54.1 
Colorado ........ 41 6 967 18 2 102 PER 1 51 15.9 
Minois .......... 96 86 164 179 PS 416 10 Pen 881 169.5 
Indiana žo 84 Si ES 5 = as 5a =% 
Iowa |Ll1inesecaess 5 x 61 S LAT 6 vm S SE e 

Kentucky: 

Eastern 219 18 6,080 588 TN 897 166 184 897 216.8 
Western 46 57 9 111 uds 210 40 E 210 19.6 
Total ..... 265 76 6,124 694 -. 1,167 206 184 1,107 295.9 
lande CH ache 8 as gie 2 See oe 2 2 
New Mexico .... au = ud EN EN 10 € E 12 6.8 
Ohio ........ 93 19 2,278 114 175 258 27 "s 186 66.8 
Pennsylvania ... 981 29 11,551 284 159 1,116 85 b 188 281.2 
ennessee ...... 16 6 286 68 106 54 7 18 64 17.8 
ta — — 1,201 25 47 91 POS c 96 26.8 
Virginia 188 18 2,288 822 169 899 121 95 618 212.8 
Washington `. 1 d 20 ER ES 1 MS ate See s 
West Virginia .. 990 61 20,140 508 898 2,420 281 79 1,646 473.5 
Wyomn g Sos 20 6 1 18 ER 8 2.0 
Total ..... 2,850 245 46,800 2,266 1,714 6,241 650 $86 4,892 1,621.8 


Table 21.—Number and production of underground bituminous coal mines using gathering 
and haulage conveyors, and number and length of units in use, by State 


Number 
State of mines 
1978 1974 
Alabama 7 15 
Arkansas .........- 1 8 
Colorado ..........- 8 19 
Illinois ............- 21 22 
Indiana ...........- 1 =z 
Kentucky 
RE 116 859 
Western 24 29 
Total ........ 140 888 
Maryland .......... 1 
New Mexico ..... EE 1 1 
Gio EN 19 21 
Pennsylvania ....... 81 89 
Tennessee 10 21 
Ul. 88 12 14 
Virginia 0 194 
West Virginia 292 447 
Wyoming .........- 8 
Total? ....... 687 1,236 


Production 
(thousand 
short tons) 
1978 1974 
6,266 1,024 
8 Ex 
1,822 8,228 
80,259 81,156 
614 za 
24,606 32,832 
22,239 22,988 
46,846 55,820 
5 90 
783 529 
18.894 18,981 
28,519 80,805 
2,178 2,305 
1,940 6,676 
16,764 18,617 
83,800 76,668 
415 520 
284,042 246,309 


Number of 
units 
in use 
1978 1974 
95 183 
4 A 
48 51 
298 $31 
14 See 
417 897 
194 210 
611 1,107 
1 2 
12 12 
145 186 
717 738 
46 64 
66 96 
465 618 
1,876 1,546 
9 8 
$,902 4,892 


Average 
length 
(feet) 

1978 1974 
2,028 2,146 

500 te 
1,818 1,641 
2,758 2,704 
1,500 EEN 
2,080 1,278 
2,230 2,002 
2,094 1,411 
2,500 500 
8,000 8,000 
1,967 1,895 
2.059 2,012 
1,796 1,466 
1,507 1,420 
2,063 1,814 
1,970 1,617 
1,689 1,818 
2.059 2.070 


Total length 
(miles) 

1978 1974 
86.4 54.1 
4 LE-I 
12.0 15.9 
158.0 169.5 
4.0 AE 
160.8 216.8 
81.9 79.6 
242.2 295.9 
5 ki 
6.8 6.8 
54.0 66.8 
279.6 281.2 
15.6 17.8 
18.8 25.8 
181.7 212.3 
618.4 418.5 
2.9 2.0 
1,521.8 1,621.8 


1 Includes all mines using belt conveyors 500 feet long or more for transporting coal underground. 
3 Data may not add to totals shown because of independent rounding. 
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Table 22.—Bituminous coal mechanically loaded underground in the United States, 


by type of loading equipment 
(Thousand short tons) 


Type of loading equipment 


Mobile loading machines: 
Direct into mine cars or onto conveyors 22222 
Into shuttle: . ðᷣ ee 
Continuous-mining machines: 
One e s d dd 
Into shuttle or mine cars 344õ«4õ4««4««««„«ł4ł„„„ „„ „n“!!! 
Onto- ore d 


e . ß . EE 


! Included with mobile loading machines in 1978. 
3 Data do not add to total shown because of independent rounding. 


1978 


13,537 
96,804 


10,178 
140,207 
28.215 
9.442 
(7) 


3 297,384 


1974 


7,178 
81,991 


1,166 
141,968 
21,563 
9,574 
6,564 


216,599 
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Table 25.— Production at underground bituminous coal mines, 


by State and method of loading 
(Thousand short tons) 


Mechanically Total underground 
Hand-loaded loaded production 1 
State — —— — 
1978 1974 1978 1974 1978 1974 
Alabama 42 29 7.576 7,024 7,618 7,058 
Arkansas 8 = E As 8 ER 
Colorado 18 14 8.347 3.246 8,361 3.260 
anne, . A Eel Ge we 82,570 81,256 82,570 81,256 
Indian -2----- Za sä 789 139 789 139 
IGWN ee — a 856 879 856 879 
Kentucky: 
C ER 1,012 854 89,540 40,155 40,553 40,509 
Western kat dë 22,842 22,988 22,342 22,988 
Totali 2c lees uc en 1,012 854 61,883 63,148 62,895 68,497 
Maryland .........-—----------- EN xm 66 90 66 90 
Montana .......--.-----—--——---- 1 SE 8 — 1 a2 
New Mexico "e Ez 788 529 783 529 
ORIG naeh maa dus amu D eM UE Se — 16,226 14,365 16,225 14,366 
Pennsylvania `... see et een SES 104 72 46,103 42,171 46,207 42,249 
Tennessee ee eec 40 38 8,696 8,068 8,636 3,106 
Utah. ccc oe Ee am adus 5,500 5,858 5,500 5, 858 
Virginia eet ee 270 127 28,167 22,641 23,437 22,767 
Washington -= ES Ls 16 15 16 15 
West Virginia `. LLL 482 18 95,034 82,147 95,516 82,220 
Wyoming 8 3 422 523 425 526 
Total i E 1,970 110 297,884 216,599 299,363 277,309 


2 Data may not add to totals shown because of independent rounding. 
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Table 28.—Equipment used at bituminous coal and lignite auger mines in the 
United States, in 1974 


Number of Units 
Number Production 


State of (thousand Power Bull- Front- Power Motor 
auger short Augers  shovels  dozers end brooms graders 
mines tons) loaders 

Kentucky: Eastern .... 73 1,646 76 1 82 48 1 8 
G deme 14 264 14 ER 14 7 zs ss 
Pennsylvania 28 281 22 1 19 8 ás sa 
ennessee — 2222222 8 29 8 a 1 8 e sa 
Virginia -== 84 761 34 SE 86 81 am 1 
West Virginia een 16 416 18 1 17 18 KS bes 
Tete! 168 3.802 167 3 169 115 1 4 


Table 29.—Number of power drills used at bituminous coal and lignite mines in the 
United States, in 1974, by State 


Horizontal Vertical 
State Strip- Strip- Total 
Strip Auger auger Strip Auger auger 
Alabama 21 ote E 122 el 8 146 
Arizona e ae Ss a 4 e Soe A 
Arkansas WS ne 2a 7 ES e 7 
Colorado 3 ee ES 5 E Ga 8 
Illinois 18 Sa Za 33 GES zé 61 
Indians 8 Lë 15 m Sa 36 SS 2e 61 
lowa „n... 2 m aoe 6 x ERE 8 
Kansas e e NN en 5 8 t 2 TM m) 7 
Kentucky: 
Eastern 55 4 106 165 4 487 771 
Western e 16 um NM 97 e 2a 113 
Total dereen 71 4 106 262 4 487 884 
Maryland .........-......- 3 Za uu 14 ee 8 20 
Missouri 22322 10 ES PS 14 ets a 24 
Montana (bituminous) .... 1 E às 8 Sa FOR 9 
New Mexico 1 8 NN 6 i s 6 
North Dakota (lignite) ...- 23 = Lo 2 s 2s 2 
ONO eee 46 2 ER 95 id 17 158 
Oklahoma 4 RUM oes 7 ud as 11 
Pennsylvania 53 WS 1 208 um 7 269 
Tennesse NN En 18 2 M 49 E 8 76 
Virginia 48 = 8 203 PS 38 292 
Washingtons ES Ja EA 2 SH EN 2 
West Virginia 58 1 17 164 1 48 284 
Wyoming 8 e m 12 m e 20 


Tat!! 875 5 182 1.260 5 561 2,888 


Table 30.—Number of off-the-highway trucks in use at bituminous coal and lignite mines 
by capacity and method of dumping ' 


End dump Side dump Bottom dump All types 
Capacity — O_O — — 
1973 1974 1973 1974 1973 1974 19738 1974 
Under 20 tons .. 652 533 Ee 8 53 42 705 578 
20 to 50 tons 782 1.125 ez 3 219 228 1,001 1,851 
61 to 100 tons 96 182 Sa 3 823 338 419 523 
Over 100 tons 23 33 n MEE 221 288 250 316 
Total ..... 1,553 1,873 ža 9 822 886 2,915 2,768 


1 Numbers represent only those trucks reported to the Bureau of Mines. 
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Table 31.—Mechanical cleaning at bituminous coal and lignite mines, in 1974 by State 
(Thousand short tons) 


Mechanical cleaning 


State Total Number of 
production cleaning Raw coal Cleaned coal Refuse 
plants 

Alabama 19.824 22 18.099 11.726 6,372 

e, ß 6.896 3 2.043 1.775 268 

ß sem nu mde m e e rEU. 58,215 36 58,520 45,313 18,207 

Indiana Geess AM 23,726 11 23,874 19,097 4,777 
Kentucky: 

Eastern "eerste ee, 85,856 43 83,508 24,304 9,199 

Western 2 51.841 19 25,033 19,324 5,709 

Tell! me 187,197 62 68,535 43,628 14,907 

G ³ð³A2A C 45.409 17 19.142 13.617 5. 525 

Pennsylvania 222222 80,462 68 57,676 41.302 16.374 

ee ENEE 5,858 6 3,890 3,401 488 

Virginia 34, 826 19 21.151 13.872 7.279 

West Virginia 102.462 126 88.310 62.833 25,477 

Other States m 89,030 17 12,093 8,584 8,609 


„„ —— ee 603,406 387 863,334 265,150 98,184 


1Data may not add to totals shown because of independent rounding. 
2Includes Alaska, Arkansas, Iowa, Kansas, Maryland, Missouri, New Mexico, Oklahoma, Ten- 
nessee, Washington, and Wyoming. 


Table 32.—Mechanical cleaning of bituminous coal and lignite, by type of equipment 
(Thousand short tons) 


Type of equipment 1973 1974 

Wet methods: 
17· AAA cece 132,655 129,302 
Concentrating tables «4 34.935 28.869 
ill ĩ⅛ðWAA geed E 3.297 2.698 


Bundes Erbe aie m ois cma; 5,121 3.577 


Dense- medium processes: 


Magnetit 2222222222222 74, 605 68.749 

Sand ⁰ AAA EE dE 12,617 12,427 
Calcium chloride 981 1,107 

“rr... ³⁰˙¹¹ö¹ü ⁰ 88,203 82,283 
Feier.... 8 14.201 10.868 
Total wet methods! i 278,418 257,592 
Pneumatic method 10,606 7,657 
Grand total? l 288,918 265,150 


1 Data may not add to totals shown because of independent rounding. 
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Table 34.—Preparation other than mechanical cleaning of bituminous coal and lignite at 
mines in 1974, by State 
(Thousand short tons) 


Crushed or No 
State screened processing 
Pi 6! Wette PE T ——————— Á— À— 7,514 644 
% ²⅛˙ ³ m; ⅛½⅛˙— Km,. %ĩͤͤ KK . EM E 560 100 
Arizona r ,,, RER E À— a passa tu a e e o 6,448 aa 
Arkansas EEN 285 b 
el, EEN 5.098 23 
Iii Ee 12,660 242 
III ⁵ ↄ 4.294 835 
(( ESENTIUM 568 22 
JJ%%%/%%/%öͤ ⅛ ᷣ ⁰0Ä0u0•oJVJdàVJVàdVddJààddàSW wa ce eee 271 
H mi e i coil oꝛ˙wmꝛ d ee re LE 78,179 15,896 
amland MMꝓꝓꝶſf ß ñ eem EE 1,841 
Missouri. ve 1,657 1,495 
Montana sg ee . EE 14,094 1 
New . ðↄð«?u“́ ⁵ð ĩ 8. 500 1 
North Dakota 1717 ð yd d ouacae a 7,366 
JJ) EE EEN 21.337 10,468 
Ohle, Nd EE EE E deis 1,996 
Pennsylvania ee 80,400 8,780 
ug TTT TEE EE 5,160 1,138 
Też Ses er dd ... 7,426 258 
ù §¹“ͥ7UQQNNNNQQA—A—AAA( E y 2,458 4 
Virginia. EE d 18,837 1,617 
Washington Loc en eege —• 8 
West Virginia ..... LLL LLL cL ccce Lee ccce secca 36,451 8,190 
KOENEN 20,602 20 
M/ ͥ ³oOſſ dd 293.997 1 44,872 


! Data do not add to total shown because of independent rounding. 


Table 35.—Thermal drying of bituminous coal and lignite, by type of drying equipment 


Number of thermal Thermally dried 

drying units (thousand short tons) 
Type of dryer ——————— 
1978 1974 1973 1974 
Fluidized-bed `. 222222222 66 56 30,907 24,616 
Multillourvree!k!k!„ͤͤ T 16 12 1.616 8,006 
,,, epica . ET Uem E eiu 36 8 5,619 697 
Ser ³ðWWW edm EE 12 b 2,484 1,960 
Suspension or flash 22222222222 81 80 5.575 5,766 
Vertical tray and cascade ........-......--- 1 Se 100 d 
Total E 162 106 1 46,202 86,045 


1 Data do not add to total shown because of independent rounding. 
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Table 36.—Comparison of thermal drying of bituminous coal and lignite with mechanical 
cleaning at mines, by State 


Number of cleaning plants Thousand short tons 
Production 
State Total With thermal mechanically Thermally 
drying cleaned dried 

1978 1974 1978 1974 1973 1974 1973 1974 

Alabama ee 19 22 1 Ed 11,705 11,726 818 - 

Colorado 8 8 1 1 1,662 1,776 391 1,098 

Illinois 86 86 7 5 48,091 45,818 5,166 4,078 

Indiana 22222 10 11 2 = 19,699 19,097 2,181 sw 
Kentucky: 

Eastern 38 43 9 6 22.264 24,304 8,368 2,086 

Western 18 19 3 1 20.005 19,324 547 246 

Totali Ii! 51 62 12 7 42.269 43,628 8,904 2,382 

North Dakota (lignite) . S2 Ša 2 1 ES Lë 116 18 

Ohio: e 17 17 4 8 14,588 18,617 1,881 601 

Pennsylvania 68 68 9 5 45,131 41,302 5,398 1,987 

Tennesse a wz a 1 s> EN s 198 

Texas ⁵⁵(Ä·—:ßꝛ5A eeben — FN ES 1 e NS 2s 2,000 

JJC 7 6 1 2 8.575 8.401 982 1.998 

Virginia 32 19 10 7 17,696 13.872 4.421 5. 006 

West Virginia 124 126 45 85 15,672 62,833 21,461 16,788 

Other States 15 17 m ae 8,230 8,584 sz Ca 

Total! ..........- 882 887 94 68 288,918 265. 150 46,202 86,045 


1Data may not add to totals shown because of independent rounding. 


Table 37.—Thermal drying of bituminous coal and lignite at mines, by State 


Number of Grand total 
thermal drying production Thermally dried 
State units (thousand short tons) (thousand short tons) 
1973 1974 1978 1974 1978 1974 
Alabama ee 8 Sue 19,230 19,824 818 Sw 
Colorado ............-..-.- 1 1 6,233 6,896 891 1,098 
Illinois ecco lene oL a xr aude 11 6 61,572 58,215 5,155 4,078 
Indiana 44 11 zu 26,253 23,126 2,181 se 
Kentucky: 
Eastern 2 11 6 78,966 85,356 8,868 2,086 
Western 7 1 53,679 51,841 547 246 
Total? ` 18 7 127,645 137,197 8,904 2,832 
North Dakota (lignite) .... 2 1 6,906 7,463 115 18 
LÉI SE 13 6 45,788 45,409 1,381 601 
Pennsylvania 13 6 16,403 80,462 5.398 1.987 
Tennesse ds 1 8,219 7.541 as 198 
Texas nece eae riu amma a dirus PN 9 6,944 7,684 ve 2,000 
!/«§/ôöO'OA ͤ 1 8 5,500 5,858 982 1,993 
e 21 16 38,961 34,326 4,421 5,006 
West Virginia 68 50 115,448 102,462 21,461 16,738 
Other States SS ie 52,642 66,342 Soe 2s 
Total? ...........-..- 162 106 691,788 603,406 46,202 86,046 


1Data may not add to totals shown because of independent rounding. 
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Table 38.—Bituminous coal and lignite loaded for shipment by railroads and waterways 
in the United States, in 1974, as reported by mine operators 
(Thousand short tons) 


Total for 
Route State By State route 
RAILROAD 
Alaska ub ED ED EP GUD Gub EP GP GP Quo GS CN AS OPO emo SE OW QUDXILO- UO SDS SSP Seo ae Alaska eem en CD CD CD OD em MP ee 9D QD OX P 0 e we 565 
Colorado 
Atchison, Topeka 4 Santa fe New Merio |. 7 7 os 1,516 1,521 
Inos Sie 491 
8 d 
61717. 
Baltimore loo mol DRE )))) ee 7,251 24.567 
Pennsylvania 4,058 
Wert Virginia 22 — 12.519 
Bevier 4 Southern Missouri `. E Ee 811 811 
Bessemer 4 Lake Erie Pennsylvania 2.576 2.576 
Black Mesa 4 Salt River Arisona 2,615 2,615 
ine 7,488 
IOWR. "eege 86 
Missouri dicus 179 
Montana (bituminous an 
Burlington Northern lignite) ......--------.-~.- 14,084 29,659 
North Dakota (bituminous 
and lignite) 7 8,088 
Wyoming 4,889 
Cambria & Indiana... Pennsylvania wi 975 
Jö ·¹ eee EN Vee cece ee ok dE 
Kentucky —.................. 26,189 
Chesapeake & Ohio CFC 180 63,642 
West Virginia -- 28,218 
Chicago & Illinois Midland ect 333 — 3s 996 
D ep opt em e Se em em e em em em ee » 
Chicago, Milwaukee, St. Paul and Pacific —-[Merth Dakota (igake) - 188 5,094 
Chicago 4 North Westeen Illinois 3.244 8,244 
Chicago, Rock Island & Pacific _.......-..--- me 884 
Kentucky ..........-.....---- 804 
Clinehfield ` ee Virginia FFV 4.747 5,051 
Colorado & Wyoming g 0 JJC 540 
Denver & Rio Grande Western idee FF eat 7,170 
Empire Alabama 210 210 
Erie-Lackawanna ee Ohio EM 102 102 
Uno — — 18,214 
Illinois Central Gulf (————————— e e e EI tv Kentucky SE 12,050 80,264 
Kansas City Southern ee Oklahoma `... 242 242 
Kentucky & Tennesse Kentucky lll 588 588 
& Clarion Pennsylvania ee 125 125 
E — x 
ndiana ee ENEE $ 
Louisville & Nashville ....... Ls Kentucky .... LL 7,623 55.064 
VVV 
r EE — 181 
Mary öĩêO[04 ⁵Ü:᷑¹sðã! ð v ß ðͤ 655 655 
Kansas Cem 184 
Mlssouri-Kansas- Teras Missouri „e... 587 678 
22% 2 
he ag J 262 
no 11.812 
Missouri Pacific ......... s Ma Kansas . 4 12,176 
uet Io sr EE ADR MEME: . 6 
klahoma 92 
Mononsah ela West Virginia 6,851 6,851 
Montour . G5 4p 9D € GP. UD QU-OD CD VD GD MP 9D MDP-9D UD Pennsylvania a gem eg ep em wm e A e a eg wm em 2,287 2,287 
Kentu ly ee 14 69 
entuek y „691 
Norfolk & Western e . 2s 4,590 61,077 
We Viana Ho 
n "P ep em OD em 4D UP GOD QD OD OD CODO 9 1 
Penn Central (includes coal shipped over ek 
Kanawha & Michigan, Kelley's Creek, „o aa 2,886 
Toledo & Ohio Central and Zanesville Indiana ... oo ck 6,615 
& Western) Ohio ee eon 8,941 41,466 
Pennsylvania `... 18,982 
West Virginia ee 4,091 
Pittsburgh & Shawmut --................... Pennsylvania A 2,860 2,860 


See footnotes at end of table. 
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Table 38.—Bituminous coal and lignite loaded. for shipment by railroads and waterways 
in the United States, in 1974, as reported by mine operators—Continued 
(Thousand short tons) 


Total for 
Route State By State route 
RAILBOAD— Continued 
Alabama  .................... 242 
Arkansas 12 
St. Louis-San Francisco Kansas. 242 2,206 
Missouri L22222 100 
Oklahoma 1,609 
Alabama 2 3.86 
Iman mmm 4 


Southern . Kentucky 2, 552 18.019 
Tennessee 417 3.859 


Full ceca eder mes 7,810 
Squaw re!!! [ul ——U iro $91 897 
Tennessee Coal, Iron & Railroad Co. .....- =a eani EE EE mn 1,451 
orado EE 
Union Pacifc Dep db uD e» © GP. OD UD GD-AD VD O0 GP UD UD D em gem 9 em OO OD UD D m Wyoming ES — 9.680 9.796 
Utah ep em gem ————— . ̃ , E e e e eg Utah Sane 2 — — 2 E pe eg ge 1,826 1,826 
rylanglaLaL 1,80 
Western Marylanßd [Pennsylvania 1.878 5,484 
West Virginia 2,754 
Woodward Iron Company ß Alabama 69 695 
Nanketoᷣa nn [Indians m 2.206 2,206 
Total railroad shipment 2 397.161 897,161 
WATERWAY 
Allegheny River . Pennsylvania en 620 
Arkansas River -...--—.-------------------- ‘Cink ae 342 
Big Sandy River Kentuccc 204 204 
Black Warrior River . Alabama Een 3.058 8.058 
Green River 18.052 
Illinois River o 26 26 
Kanawha River 8,740 
land 81 
Monongahela River 22,540 
Ohio River SE Gb ab om 45 CD GD GP GA CEET GD GE UP GH EPSP 9 CD UD GD GD (USED Haw Go a ae Ohi 22,228 
Rough Rive e Gs Kentucky See 818 518 
Tennessee River —.—ůPfennesee- DÉI 1488 
Total waterway shipments! ..... . ³ Ü ¹ ¹6¹A¹¹A Y H 7 67,764 
Total loaded at mine for shipment by railroads and waterways . .... ^ 464,915 464,915 
Shipped by truck from mine to final destination mée GE 66,882 66,382 
Coal transported to electric utility plants adjacent to or near the mine. 66,685 66,685 
All tbe, eet et ee ee ee 6,474 6,474 
Total production? 12 EEN E A — 608,406 608,406 


1 Data may not add to totals shown because of independent rounding. 
2 Includes coal used at mine for power and heat, made into beehive coke at mine, used by mine 
employees, used for all other purposes at mine, and shipped by slurry pipeline. 
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Table 39.—Bituminous coal and lignite shipped by unit train in the United States 
(Thousand short tons) 


State 1978 1974 
%%%ͤͤͤͥ on See ³·Ü.. uu ER 8,930 8,216 
Colorado: ong ß ̃ñ ß ß e EE 2, 391 2.080 
III ĩ ͥͥͥ ͥ ͥ ͥ ͥ ͥ ⁰ !.. y ͤ . e 22,155 24,262 
1§ö§;%¹˙7é626ç.” Eeer 5,493 9,321 
ß ec enam ME ERE E 190 164 
Kentucky: 
Eastern 22 JA A MAT" . 12.197 16,457 
Western > OP DG OE PE O EE D E AR „„ e e FOS A A T E eee 7,291 8, 101 
z ) ̃ p EEN 19,489 24,558 
C 17/§;ẽJÜß . «[ g ] 6 ] 5ꝛmꝛ k k ͤ 5 122 559 
%//%%%ĩÜ³[ðêtiꝛi&ñ ̃̃̃̃̃¼::¼. T. ̃˙ !... ee arme M a ed Sa 100 
Montana (bituminous) `. ee 10,116 12,475 
New Mexico edel 718 104 
North Dakota (lignite) ee Lc Lc LL LC LL DLL E e E E 1,607 1,687 
OWN 0 EE ]». ] ] ẽůdIB½é ⅛ ß y 18.266 16,528 
F’ ͥru ũͥĩ;ͤſſ ³¹¹A 0 ⁰³¹Üꝶ— U ..... 489 921 
Pennsylvania ß ³o wm ³ é ðx v ĩðxév 22,262 16,888 
1/0000 E E ee eee d y 8 1.208 1,184 
PPV! . 2,094 2,238 
bé. ²ĩ²”“*Vr «V.. dd EES 4.477 4,278 
West Virginia Lu c o ³·w]. aM eue ⁰ dee mt 84,203 23,103 
Ke EEN 5,826 10,379 
.6:ö:! :::: v 155,093 154. 645 


1 Data may not add to totals shown because of independent rounding. 
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Table 40.—Consumption of bituminous coal and lignite, by consumer class, and retail 


deliveries in the United States 
(Thousand short tons) 


Manufacturing and mining industries 


Bunker, Other Retail 
Electric lake manu- deliv- Total 
Year and month power vessel Beehive Oven Steel facturing eries of 
utilities ! and coke coke and and toother classes 
foreign? plants plants roling mining [EE shown“ 
mills? indus- sumers s 
tries“ 
E EE 
1970. ee Greg 318,921 298 1,428 94,581 5,410 82,909 12,072 615,619 
I eo ass, 326,280 207 1,278 81,631 5,560 68,655 11,351 494,862 
777 348,612 163 1,059 86,218 4,860 67,131 8,748 616,776 
1978: 
Januar) 34.175 D 102 7,718 656 6,029 1,158 49,838 
February ......- 80,425 SEH 99 7,088 577 5,640 928 44,652 
Maren 30,533 2 103 7,8471 540 5,106 683 44,814 
April .......... 28,868 18 102 7,626 525 5,160 396 42,689 
Ma 29,656 17 106 7,943 650 4,997 860 43,628 
June ennen en 31,824 15 96 7,678 558 4,563 881 45,115 
July acu eR 34,620 13 101 7,863 450 4,237 431 41,715 
August 35.933 14 113 7.781 425 4.128 446 48,840 
September ..... 32,735 12 106 7,498 430 4,019 672 45,471 
October .......- 32,263 12 132 1,756 410 5.051 804 46.427 
November 31.962 11 124 7.612 575 5,487 932 46,703 
December ...... 33,886 7 127 7,921 660 6,520 1,009 50,130 
Total 886,879 116 1,310 92,824 6,356 60,837 8,200 — 556,022 
1974: 
January ....---- 84.399 sa 107 7,870 530 5,830 1,810 50,046 
February ......- 80,377 us 102 7.205 605 5.540 1,100 44,929 
March ........- 31,460 3 107 7,553 635 5,260 840 45,858 
April .....- a ex 29,690 10 111 7,659 725 4.880 520 48,595 
May 31.539 8 108 7,196 660 4,420 420 44,951 
June ......-..... 31,682 6 106 7,516 52b 4,130 890 44,316 
Juli! 35,968 1 99 1,611 460 4,020 880 48,605 
August .......-- 35,430 9 128 7,688 420 4,464 540 48,679 
September ..... 30,756 9 132 7,402 440 4.345 760 43.844 
October ........ 31,904 8 189 7,572 425 5,010 810 45,868 
November 82.002 15 99 6.482 380 4.800 820 44,598 
December ...... 84,961 5 99 6,036 350 5,120 950 47,621 
Total 390.068 80 1.337 88.410 6,155 57,819 8,840 552,709 


1 Federal Power Commission. 

2 Bureau of the Census, U.S. Department of Commerce; Ore and Coal Exchange. 

3 Estimates based upon reports collected from a selected list of representative steel and rolling mills. 

* Estimates based upon reports collected from a selected list of representative manufacturing plants. 

5 Estimates based upon reports collected from a selected list of representative retailers. Includes 
some coal shipped by truck from mine to final destination. 

6 The total of classes shown approximates total consumption. The calculation of consumption from 
production, imports, exports, and changes in stocks is not as accurate as the ''Total of classes 
shown'' because certain significant items of stocks are not included in monthly stocks. These items 
are stocks on lake and tidewater docks, stocks at other intermediate storage piles between mine and 
consumer, and coal in transit. 
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Table 41.—Stocks and days’ supply of bituminous coal and lignite in the United States, 
in 1974, by consumer class 


(Thousand short tons) 


Other 
manu- 
Electric Oven Steel and facturing Retail 

Date power coke rolling and dealers Total 

utilities 1 plants mills mining 

industries 
STOCKS 
rr A 81.927 6.269 400 8.940 800 97,836 
Feb. 28 nw -— 79,168 6,104 430 9,120 890 95,812 
Mar. 15K 84,923 6,255 530 9,430 430 101,568 
Apr. 30 90,095 6,662 475 9,525 410 107,167 
May 11111 tee 95,184 7,508 490 9,280 420 112,882 
June 3022222 95,430 7,395 420 8.300 390 111,935 
July 31 CHE 90,449 6,506 895 8,400 410 106,160 
Aug. 112222225 88,468 6,720 440 9,400 450 105,478 
Str.. xen de 91,528 7,116 510 9,500 520 109,178 
ee, 99,422 8.348 560 9.830 510 118.670 
Nov. 305 93,272 7,246 420 7,910 844 109,192 
Dec. 1 82,631 6,037 860 6,22 280 95,528 
DAYS’ SUPPLY 2 

Jan: SI ˙—A—A— 74 25 23 48 7 61 
Feb. 288222 74 24 20 46 10 60 
Mar 11 cos--294. 84 26 26 56 16 69 
Apr. 300 91 26 20 59 24 14 
May 3122255 94 30 23 65 31 78 
June ds -=> 91 29 24 60 80 76 
July 1 78 26 27 65 38 68 
Aug. 125 71 21 33 65 26 67 
Sept.. degen Sage 89 29 35 66 21 1b 
Oct- $I A lea 97 34 41 61 20 80 
Nov. 3022 87 84 33 49 13 73 
Dec. 111! 18 31 32 38 9 62 


1 Federal Power Commission. 

2 Days’ supply is calculated by dividing the total stocks at the end of the month by the daily 
average rate of consumption during the same month. By this method, seasonal variations in daily 
average rate of consumption is not reflected. 
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Table 42.—Distribution of bituminous coal and lignite, in 1974, by method of movement 


and consumer use 
(Thousand short tons) 


Used at 
Coke mines 
Electric and Retail All Rail- and 
Shipments utilities gas dealers others road sales 
plants fuel to em- 
ployees 


Total shipments to all destinations in the 
United States, Canada, and Mexico, by all 
methods of movement and consumer use, 
and overseas exports 22222222 2 392,561 98,158 6.792 638,798 260 1,701 


Shipments to all destinations in the United 
States, Canada, and Mexico by specific 
method of movement and consumer use: 

Method of movement: 


öÜ;§sõ0 Ge 1 205,601 58,397 3,876 35,857 ER Sie 
River and ex-river 2 74.579 22,825 145 4,968 aa ee 
Great Lakes? eene te NN NN e un 16,490 10,927 595 4.642 we ee 
Tidewater ? EE 2,465 3,701 dee 98 Sé we 
Truck ⁵³ðV 50,859 2,229 2,176 16,233 E RS 
Tramway, conveyor, and private 
railroad „ʻa... 42,557 79 =< 2,000 - w- 
Method of movement and/or consumer uses 
unknown Ge SS eg ae 260 1,701 
"Total EE A8 1 392,551 93,158 6.792 63,798 260 1.701 
Canadian U.S. U.S. Net 
Great Great tide- Over- change 
Lakes Lakes water Beas n 
com- dock dock ex- mine Total 
mercial stor- stor- ports inven- 
docks‘  age* age ¢ tory 
Total shipments to all destinations in the 
United States, Canada, and Mexico, by all 
methods of movement and consumer use, 
and overseas exports ..... ER — 83 228 =-~ 45,809 —896 589,788 
Shipments to all destinations in the United 
States, Canada, and Mexico by specific 
method of movement and consumer use: 
Method of movement: 
All-rail ĩð5 8 E ee E — 1298,731 
River and ex- rive 2... .---. d M ER us — 102,517 
Great UARK ess ee eriam m So eb Së 2a — $82,654 
Tidewater EE m uen oa E 2 6,259 
Trück EES See Se Ba Sé — 171,497 
Tramway, conveyor, and private 
Files! M E Ge TE -- 44,686 
Method of movement and/or consumer uses 
UNKNOWN: s.. 88 228 =- 45,809 —896 47,186 
Total aioe ³⁰¹Ü—ð˙¹⁰.ww 83 228 Sieg 45,809 — 896 1603,479 


1Revised from the original figure published in Mineral Industry Survey “Bituminous Coal and 
Lignite Distribution, Calendar Year 1974". 

3 Excludes shipments to Canadian Great Lakes commercial docks and U.S. dock storage for which 
. uses are not available: however, includes vessel fuel, the destinations of which are not 
available. 

3 Excludes overseas exports for which consumer uses are not available. 

* Consumer use unknown. 

$ Excludes Canada; consumer use unknown. 
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Table 43.—Distribution of bituminous coal and lignite, in 1974, by district of origin 
and consumer use 
(Thousand short tons) 


Used at 
Electric Coke and Retail All Rail- mines and 

District of origin} utilities gas plants dealers other road sales to 
fuel employees 
111 eee 35, 865 5.797 183 4,065 65 239 
BEE 11,326 20,229 211 8.503 ER 22 
%% 31.540 2.164 195 3.473 19 9 
yet PPM" 1,086 12,503 207 996 86 1,047 
WË 10,302 36,109 8,297 20,941 118 97 
B V uosammocem am ndi Meu 49,059 25 174 3,189 2 E 
7 Sesto edes ee 46,856 4,652 482 7,118 8 48 
) D DEE 20,185 zs 156 3,600 x 1 
11 8 8 561 s 2 34 un d 
414 8 EE 11,610 5,278 41 2,143 geg 2g 
44144 E EE E 243 s 811 Sz we 
/ 12,344 164 17 2,522 Ge M 
16 Eis ger dE es aE de cm Cox ge GE ER scm unam dope OMS ERR SNP CN E mn EC sie vin 4 =n = = u aan 
JJ AA 86 3,298 8,505 83 729 Kon 9 
18 EE KA dae LE 14,660 2s PS 14 Sie Sch 
NG WEE EE 3 19,291 7 91 1,324 Së 6 
1 | DEE aa E 2,874 1,845 448 1,272 4 24 
7A WEE 6,397 € 114 124 Ze 177 
ned 18.017 - 139 578 1 ae 
Total eg 3 392,651 93,158 6,792 63,793 260 1,701 

Canadian 
Great U.S. U.S. Net 
Lakes Great tide- Over- change 
District of origin! com- Lakes water seas in mine Total 
mercial dock dock exports‘ inventory 
docks * storage? storage? 

1 „ we 3 Se 4,425 — 194 50, 448 
1 T b 12 i 11 7 36,392 
3 and ss aem 85 —6 ox 2,906 — 126 40,209 
4 a on Um P Um um ee AD ID 2 ——— . 19 - ow ow —476 45,284 
EE Ge 1 4 we 12,868 87 28,784 
B ` Ate 28 215 me 23,812 8 155,617 
9 em an XD QD em CDD a GP QU UD e we emm Um — am ams ware au em em em e -—— a — 44 52,380 
10 OS Ap VD rem CD QD UD UD e e eme 2 UP V VID o E n -— em em ep em ow — 69 59,086 
11 . 8 EN x ad HX — 31 23,911 
7 A uk m im — ee 597 
1 eee pas nada ul dd AE =< Ss 1,856 41 20,469 
// uu occu eso eke "E ʻa iw 187 Se 42 
16 ee ee — ER AE E — M — em em -a oo “~a -—— — 66 14,981 
111 A P =a om zu es 3 0 
IT. Vet sewed a aa zè 19 33 7,676 
TS EE e sa Gë PM 28 14,697 
19 = wem ge e e e AR aa è́ͥV e an ge mm vm ER e e OD Ea wm em om om 9 — 1 2 20,799 
20 wem an em a e — e ee me ER a —— ER ée OD oe - om 1 88 — 14 6,086 
JJͤͤ ³ĩV nete ua E E: m "e mas 12 5 7,429 
22 and 282222222222 "T Se aes ds — 42 18,693 
ell. eege BA 228 eis 45,809 — 896 2 603,479 


1Producing districts are defined in Bureau of Mines Bituminous Coal and Lignite Distribution 
Calendar Year 1974, Mineral Industry Survey, April 18, 1975, 53 pp. 
3 Revised from the original figure published in Mineral Industry Survey “Bituminous Coal and 
Lignite Distribution, Calendar Year 1974." l 
3 Consumer use unknown. 
4 Excludes Canada; consumer use unknown. 


Table 44.—Distribution of bituminous coal and lignite, in 1974, by destination 
and consumer use 
(Thousand short tons) 


Coke 
Destination Total Electric and gas Retail All 
utilities plants dealers other 1 
New England: 

Massachusetts e 749 652 zu 22 75 
Gonne 8 214 153 ae 1 60 
TC TEE 57 -— € 6 51 
New Hampahire 22 911 902 iim gt 9 
rm 8 52 48 Se Se 4 
Rhode TT, WEE 12 72 Ei ec? du 


Bee footnotes at end of table. 
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Table 44.—Distribution of bituminous coal and lignite, in 1974, by destination 
and consumer use—Continued 
(Thousand short tons) 


Coke 
Destination Total Electric and gas Retail All 
utilities plants dealers other 1 
Middle Atlantic: 
N! êé q 14,742 7,088 5,524 72 2,068 
New Jersey 2222222 8,068 2,918 s= 1 188 
Pennsylvania „ 68,822 84,411 22,991 284 5,686 
East North Central: 
ORIG ee 69,642 44,171 18,087 1,130 11,264 
India ĩ˙ 2A A A sa dee 43.921 26,818 18,609 896 4,608 
Illinois: "eene 89,054 30,887 8,100 112 4,845 
eiii... cence eto 29,250 20,623 3.885 351 4.441 
n, . . eis mu mim 12,335 9,486 240 367 2.292 
West North Central: 
neloll ſͥ¶ͥ •AATAT 0 AA ea da de: 9,668 1,128 726 281 971 
deeg, eege 6,589 6,280 = 1.275 
M MC DM CK ͤʃͤÜP2 8 17.844 15,840 289 159 1.556 
North Dakota ñr⅛ e k 8 5.812 5,868 cw 126 818 
South Dakota amare em nn ne 442 411 Fas 21 
Ni ³ðEN/& cum ey c ciim 1,786 1,465 Ge 10 811 
SE EE 1.825 1,683 x 8 189 
South Atlantic 
Delaware mem een ewes 795 178 ka as 22 
Maryland . vov.. 8,896 4,498 3,669 80 699 
District of Columbia ~~. 496 806 2 26 164 
Virginia JJ Ä 7,410 4. 579 wm em 505 2,826 
West Virginia ~~. ->>> 88,784 24,028 5,107 827 4,822 
North Carolina ... eerte 21,837 19,562 m 296 1,489 
South Carolina EN =. 8,061 6,557 BS 184 1,820 
Georgia. ⁰¹’ 1 iA eec amm % ⁵ ˙ͤwãA. —U LL 10,766 10,425 -— 48 298 
rida ep emm em em em ——L———————————————— 6,269 6,269 ee =e ep om 
East South Central: 
Kentucky ess ege a E RE 25.445 21.710 1,897 201 2,071 
Tennessee ue LLL ENEE 18,916 16,367 1 258 2,127 
ee 25,126 16,097 6,668 27 2,888 
DDP A „ W = 1.594 1.546 - d 
West South tral: 

S OT T oe eee dan dana CE 112 es POM HN 112 
e,, . . SA e PS s eum 
Gabe 176 ur 8 172 
Te aas CTT 8,607 6,426 878 1 2,802 

Mountain 
Colorado EE 7,290 6,618 1,109 75 488 
NORD IM mm ea 4,262 1,467 1,911 268 611 
Montana ² ᷣ . 907 848 ze 9 55 
Idaho. EE 472 Ze 187 835 
Wyoming EE 26,781 3 6,288 >s 24 474 
New Mexico 7,686 7,679 ae d 7 
h ³ðÄ6 - ⁰ͥ⁰ deme ei ede 8,059 8.048 BE? "e 11 
Nevadā. . . 4,675 4,448 Go 2 125 
Pacific 
Washington 4.167 8.890 a 10 261 
Oregon ¾ Sr 149 Ge 9 140 
California „>.> 20n.. 2,184 2,148 1 85 
ie EE TS 690 262 oe 12 416 
Canada EE 18,619 6,507 6,198 196 718 
Mexico EEN 1 TN we 12 
Destinations not reveal able 408 89 169 88 112 
Destinations and/or consumer uses not available: 
Great Lakes movement: 
Canadian commercial dock 88 -— za sx zx 
Vessel fuel 671 ee EH aes Sé 
U.S. dock storage 228 Se sis Wa e 
Tidewater movement: 
Overseas exports (except Canada) ...... 45,809 Sa -— Si we 
Bunker fuel aa NN dis uide 8 
U.S. dock storage ............-.-------- dede E 25 zs ee 
Railroad fuel: 
U.S. companies `. 2222 256 ARE -— e Sei 
Canadian companies 4 Sé nes ae ron 
Coal used at mines and sales to employees 1,701 x — — D 
Net change in mine inventory ee e — 896 e — ES =a 
ve, BEES 2 608,479 == e Gg z5 


1 Excludes vessel fuel and bunker fuel, the destinations of which are not available. 

2 Revised from the original figure published in Mineral Industry Survey “Bituminous Coal and 
Lignite Distribution, Calendar Year 1974.” 

3 Excludes shipments to Canadian Great Lakes commercial docks and Canadian railroad companies. 
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Table 46.—Exports of bituminous coal, by country group 
(Thousand short tons and thousand dollars) 


1972 1978 1974 
Quantity Value Quantity Value Quantity Value 


Country group 


Canada (including Newfoundland 


and Mexico) ..................... 18,627 264,575 71 16,636 253,011 14,117 356,884 
Overseas (all other countries): 
West Indies and Central America s za (1) 1 (1) 18 
Bermuda, Greenland, Miquelon, 
St. Pierre Islands ...........- 1 17 2 32 Sa os 
South America `, . ...... 2,651 61,497 2.664 54.154 2,350 97,285 
Eurode 16.679 807,647 14,253 290,327 15,856 633,601 
17 —? 18,039 349,468 19,381 403,954 21,603 1.888.050 
Ai eo Sa ec (1) 5 (1) (1) 
Oceania ` (1) (1) 44 973 (1) 


yir ee — (A vf 708,614 86,334 149,446 45,809 2,068,950 
Grand total 55,997 978,189 * 52,870 1,002,457 69,926 2,420,884 


r Revised. 
2 Less than 34 unit. 


Table 47.—Bituminous coal exported from the United States by country 
(Thousand short tons and thousand dollars) 


1972 1978 1974 
Country — —e— —— ũ äͤ — ———M—————— 
Quantity Value Quantity Value Quantity Value 
Argentina 394 1,656 112 16,400 630 28,796 
Belgium-Luxembourg .......-.—- 1,144 22,214 1,205 25,461 1,109 48,259 
BFI! uk 1,917 87,067 1,646 33,482 1,292 53,580 
Canada 18.161 254,243 16.231 246.247 18,706 843,398 
ß EE 240 5,816 194 4,481 812 11,632 
France Gades 1,575 80,632 1,866 39,882 2,510 106,990 
Germany: 
EEN 19 411 8 dw 2a we 
West EES 2,399 89,780 1,683 80,589 1,484 60,187 
Greece 3 as eg 83 646 41 950 
Ireland ........ ee 22 416 ees Kier = z 
Ell Ža žė ETE PR 11 422 
I A 8.678 69,584 3.294 64,543 8,903 151,446 
e x 18.038 949,444 19,190 899,573 27,346 1,320,155 
Korea, Republic f Ge SES 191 4,377 246 12,464 
OCXICO: Lucae E aus 8 466 10,882 r 905 6,764 411 12,986 
Netherlands 2,289 89,925 1,780 86,111 2,545 95,355 
NOPWARy EE 167 8,361 126 2,151 145 6,904 
Srl 67 792 22 880 85 2.236 
Portugal 3 304 5,813 895 8,267 834 14,847 
JJ VEMM EE es * 284 5,879 163 5,628 
Spin 2,139 42,928 2,234 47,262 2,017 87,768 
Sweden 425 8,260 842 6,815 200 6,181 
United Kingdom 2,8381 41,798 941 19,932 1,405 49,736 
Uruguay ͤ—ñ 2 32 658 21 406 81 1,187 
Yugoslavia ..... 2. 142 2,530 120 2.193 ae es 
Other cineca csc cece ceemee'es 8 41 2 47 (2) 27 
Total zc aus Saut atii 55,997 978,189 r 52,870 1,002,457 59,926 2,420,834 


1 Amounts stated do not include fuel or bunker coal on vessels engaged in foreign trade, which 


"eds deen 30,718 tons ($646,146) in 1972, 11,898 tons ($231,789) in 1973, and 3,851 tons ($70,799) 
3 Less 
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Table 48.—Bituminous coal exported from the United States, by customs district 
(Thousand short tons and thousand dollars) 


1972 1973 1974 

Customs district E — —-—-— ä — — 
Quantity Value Quantity Value Quantity Value 
Baltimore 3,751 66.061 4.402 86,646 5,949 255,628 
, eege 18 188 18 226 86 923 
Charleston 2 SC Ee Ss da (1) (1) 
Chicago 222222 66 759 81 974 88 582 
Cleveland 17,802 248.305 15,983 240,980 18,240 827,064 
Pitt 94 1,676 106 k 86 4,660 

Duluth iere 9 176 1 119 (1) 
El Paso Lunconzoeenexesuesee 42 721 22 401 24 500 

Houston 1 9 (1) 
eee, eae 424 9,611 r 282 6,854 886 12,461 
Los Angeles 174 3,826 (1) 115 4,174 
Mobile 1.142 17,884 1,128 19,277 1,746 52,678 
New Orleans 174 12,300 658 11,734 992 27,841 
New York City .............. (1) 7 d 6 1 20 
eB %% ↄðV7ꝛꝛ € ow 
Norfolk 81,585 609,936 80,192 683,816 85,745 1,648,712 
Ogdensburg ...........-.------ 50 778 2 460 24 650 
Pembina `. een NN e 18 256 8 157 18 701 
Philadelphia ............------ (1) 2 22 877 1,481 83,461 
Port Arthur 57 1.180 ae as 21 564 
Portland, Maine S Eë m 4 78 
Portland, Oreg ms at (1) 1 18 258 
San Diego -2 (1) 3 (1) 1 1 25 
San Franclsceo ee (1) 2 (1) 8 (1) 6 
San Juan An) ze. (3) 1 (4) 5 
Seattle `. AA 1 15 2 26 (7) 25 
Total 55.997 978,189 * 52,870 1,002,457 59,926 2,420,834 
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Table 49.—Bituminous coal imported for consumption in the United States, by country 
and customs district 
1972 1978 1974 
Country and customs Quantity Value Quantity Value Quantity Value 
district (short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
has id: 

——— a e$ ep em PDE BADD Gu 1,120 $49 a= ne 143,633 $2,566 
Belgium- Luxembourg na w w w ou on -— — 1.135 60 
Ww Mn d M e 44,821 621 118,884 $1,491 595,687 11,806 
France een ar oe ouch oe WC Gub Mb Ce DER do GRE Eee EEN aD VOD e ae aoe -—— wm dp 7 64 94 
Germany, West m 2s 59 1 513,219 24,432 
DEN ͥ Ad ei nias 20 2 ae E on gie 
Netherlands € e a € 171,185 7,817 
Norway 22222 DS s zs NER 1,654 139 
Panama — ds SH E 1,128 15 
Poland .........-.-.-..--- geg "x 12,698 116 468,344 7,040 
South Africa, Republic of. 1,127 18 me ss 172,223 3,236 
United Kingdom ims 10 1 d cs 11,517 1,027 
c 47,098 691 126.641 1.607 2,080,407 57,731 

Customs district: 
Baltimore ..... € € Së Se Sp E 622,824 17,069 
Boston 2 — em zm 12,698 115 666,964 11,000 
ee, E Se? 481 8 1,005 47 
Chicago FORM mae žá ae 403 6 161 8 
Cleveland a ee e em ep em Om MD € d P aaepe wës em oa on - 1,381 62 
Detroit EM zs 73.152 897 101,866 1,697 
Duluth ..... EC 16,893 246 25,076 377 41.705 823 
Great Falls ....... 883 7,492 61 2.143 13 10,988 340 
Honolulu 2 A 20 2 ER ee SS es 
Houston 1.120 49 me Ja Sa 2> 
Mobile ee CDXD em emer d of G0 ep 0D em ef dup qsb GD ex» om cup æ ep em -a -— 117,246 1,842 
New Orleans ......-..---- 1,127 18 sé s 18,189 1,166 
New York City ay ep dr afp er e =- e gp em 10 1 -—— 22 =e ow 
Norfoll kk nm xm 12,621 188 x e 
Ogdensburg .......... m S2 is 144 2 SE zs 
Pembina ...........---.-- 20,921 318 69 1 29,380 684 
Philadelphia ....... 3 aš sis de m 410,521 22,495 
Portlan Maine wen e d» UP UP C emp m gr 16 1 8 (3) 8,202 68 
San Francisco e» c eem apen ett ema sw (3) (3) ep ep 2 ae ep ep 
Total seston aces ees: 47,098 691 126,641 1,607 2,080,407 67,781 


1 Includes slack, culm, and lignite. 
2 Less than % unit. 
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Table 50.—Bituminous coal and lignite coal: World production, by country 


(Thousand short tons) 
Country } 


North America: 
ada: 
Bituminous 
ignite’ eege 

Greenland: Bituminous 2. eee, 
Mexico: Bituminous cc cec ccce eec eee ec 
United States: 
itunes EEN 
Lignite «- D OD OD OD 82822 CD n ÉD IP uns spe SU GEO UU e op Kup APO ECH E MED WD OU wm op C" die aue que en d ND «NO OP emp usb cup cR EG 
South America: 
Argentina: Bituminous 12.12.22 eee 
Brazil: Bituminous (marketable) 
Chile: Bituminous (marketable)) 2 
Colombia: Bituminous g e 
Peru: Bituminous * ie acere eee 
Venezuela: Bituminous .... cllc c c ce e 
Europe: 
Albania: Lignite® ..... Se 
Austria: Lignite* LLL Ln mme EEN 
Belgium: Bituminous ..... „FCC = nee imum 
Bulgaria: 
Bünde urea ee 
Lignite? 8J5J5qJn T 8 
Czechoslovakia: 
Bituminous 
Lignite* zllcl.awwokdedaadmeded me t E 
nce: 
Bituminous 


Bituminous 

Lighite ic .. dua d ate eu EE 
Greece: Lignite 
Hungary: 

Hanne ee em MEE EE eR 

Fiir Ee EQ 
Ireland: Bituminouss "Rev bep — 
taly: 


C ap em am — an GP Gp aD om QD WD eg «m QD 88S 2 em VD VID UD gg 95D GU o — D gr V em gr m m om 


Fir... eui aam P DI neue 
Romania: 
Bituminous č EE 
Spain: 
Bituminous 
IF wn.nh...„lũ 8 
Svalbard (Spitzbergen): Bituminous 2 
U.S. S. R.: 7 
füße 8 
( ³·¹.¹mAAA ˙¹ mA . ed e te 
United Kingdom: 
Yugoslavia: 
Bim er adu: 
Lignité9» !!... 8 


Africa: 
Algeria: Bituminous’ ee e e LLL LLL E EE ee 
Mozambique: Bituminous kk 
Nigeria: Bituminous : 662ũ« ee 
Rhodesia, Southern: Bituminous?’ ........-.-.....--.-- 
South Africa, Republic of: 
Swaziland: Bituminous ....... 2c -ħħ 
Tanzania: Bituminous NN . 
Zaire: Bituminous "tél et edel d e meris dad e 
Zambia: 
Asia: 
Afghanistan: Bituminous% ,.... lle 
Burma: Bituminous TD 
China, People's Republic of: 
and Henle EE 


See footnotes at end of table. 


1972 


17,421 
3,283 

4 

r 3,698 


584.387 
10.999 


r 30,782 
r 93,620 


23,406 
r 8,266 


898 
273,870 


r 104,161 
121,712 
F 12,259 


8,309 
24,439 
§8 


166 
r 1,539 


166,115 
42,131 


7,288 
r 18,908 


8,820 
8 3.359 
502 


r 467,437 
171.651 
r 134,261 


660 
33.446 


13 
370 
376 

8,045 
62,946 
139 

8 

141 
1,033 


* 150 
28 


420,000 


1978 


14,164 


246 
29,166 


80,626 
89,062 


20,492 
3,047 


830 
271,438 


99,843 
130,798 
14,460 


8,165 
25.762 
58 


6 
2.371 


172,655 
48,227 


7,906 
20,249 


7,690 
8.306 
457 


478.610 
178.019 
145,505 


635 
86,135 


14 
434 
360 

8,373 
67,179 
164 

2 

127 
1,036 


126 
16 


450,000 


1974 » 


19,800 
3,800 


5,695 


587,928 
16,478 


* 212 
26,448 


30,767 
90,561 


18,652 
8,042 


* 660 
268,868 


96,966 
138,938 
15,356 


3,587 
24,860 
66 


1,296 


178,579 
43,900 


7.884 
21,818 


8,065 
8,197 
481 


484,548 
176,846 
* 117,000 


665 
36,369 


* 15 
470 

e 385 

* 3,400 
70,819 
128 

2 

114 
892 


169 
16 


468,000 
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Table 50.—Bituminous coal and lignite coal: World production, by country—Continued 
(Thousand short tons) 


Country ! 1972 1978 1914 » 
Asia —Continued 
India: 
Bituminous 2222 „ SE 82,421 84,878 91,779 
Lignite ` 23305 . a ee eee ee 8,881 8,638 8,828 
Indonesia: Bituminous 197 164 172 
Japan: | 
PLUR DUE KE qe CD qX UE Qe JU AID ED GG Que SIS GN* dim eep-0ab OUR ND CAO GEO Xd "ub Guo dub wev- ape CA de AMOR 3 r $0,469 24,468 22,259 
Korea, North Bituminous e AA EE eee 7,400 7,100 8,700 
RES ieee 
ituminous LR geuf: we A E ED CEC 117 130 e 140 
Lignite 353 2,861 2,432 * 2,500 
Pakistan: Bituminous and lignite 12 Ll. 1,879 1,280 1,218 
Philippines: Bituminous 48 48 66 
Taiwan: Bituminous see eer Nee ANEN 4,818 8,661 8,234 
Ect ta Lignite .......... EEN 880 898 585 
"Sa EECH 6,116 5,118 5,645 
PSP GE) LD ER 05 QD CD ED CD GP am AD COED GE ID WD WD SSI WS SF SP PSPS SWS SPSS | ad 6,151 6,296 $ 6,600 
A - 
Bituminous egen GOOD A» GP GP GER GR QD CP CD GE GD-UD UP GR GP 4D Gb VP Gb on GD Q9 UG CP QUO ER UP Vb 4 que em em P 66,796 66,867 70,116 
Lignit inen edel e 26,121 27,201 $1,136 
ew : 
Bituminous POP SUD ED Qup GO GI) PPPS aw SS OSS um: QUe GED (D ER Ss GER Gm ÉD (p CR eo aw Bs 2,287 2,562 2,669 
Lignite LI dix d E ad GER em RS orn Qu we CRE det dab cum oS idi dE Ee elo Cn tiir asi: Ott, e QU EO GRE e 168 160 169 
World total: 
Bituminous ........- eeneg r 1,887,982 1,854,292 1,858,647 
Lignite GE r 886,887 908,862 918,099 
Mixed grades? 2222 421,879 451,280 469,218 
Total, all grades Ee r 3, 146, 148 8,209,424 8,245,959 


* Estimate. P Preliminary. r Revised. 
1 In addition to the countries listed, Ecuador produces coal, but output was less than 500 tons 
ann in oe years covered by this table. 
zero. 
i Includes material reported in national sources as brown coal. 
$ Available sources report only lignite production; a small amount of bituminous coal may also 
produced. 
ë Official sources report the aggregate of bituminous coal and anthracite; distribution to these 
separate riir Zen is estimated from reported total. 
Output Norwegian- controlled portion only. Output of that portion of Svalbard controlled 
by the U... K. is presumably included in the total output recorded for that country. 
* Run-of-mine output. 
® May include amount of anthracite. 
* Sales 5 year ending August $1 of that stated. 
19 Year beginning March 21 of that stated. 
D Data include low-ranked coals, including some flignite. 
18 Year ending June Za of that stated. 
1$ Bituminous coal plus lignite for the People's Republic of China plus Pakistan. 
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Coal-Pennsylvania Anthracite 


By Dorothy R. Federoff ' 


Al of the reported production of 
anthracite in 1974 originated in north- 
eastern Pennsylvania. The anthracite re- 
gion is divided geologically into four 
fields: Eastern Middle, Northern, Southern, 
and Western Middle. The area is also 
grouped into three trade regions: Lehigh, 
Schuylkill, and Wyoming. 

A combination of circumstances resulted 
in an overall demand for anthracite that 
exceeded supply. An increased world de- 
mand for steel, an oil embargo, and a 
nationwide bituminous coal ‘strike com- 
bined to open additional markets for in- 
dustrial anthracite in the steel industry. 
Anthracite consumption by the steel indus- 
try in the United States increased 16% 
over that of 1973. 

Production of anthracite in 1974 totaled 
6.6 million short tons, a decrease of 3% 
from that of 1973. The decline in produc- 
tion was accelerated by the liquidation of 
a major anthracite-producing company in 
the Wyoming region. Consequently, the 
output of sizes for domestic heating dropped 
about 50%, creating a serious shortage 
of coal for space heating throughout the 
northeastern area. Because of the energy 
crisis, the Federal Bureau of Mines estab- 
lished an office at Wilkes-Barre, Pa., to 
help consumers obtain coal during the 
emergency. 

Of the total output, 45% was recovered 
from culm and silt banks, 43% was pro- 


duced at strip pits, 10% came from 
underground mines, and 2% was re- 
covered at dredging operations. When 


compared with tonnages produced in 1973, 
underground production declined 9%, 
strip production 1396, and dredge coal re- 
covery 66%. However, recovery from culm 
and silt banks increased 23%, somewhat 
compensating for the drop in strip and un- 


derground production and raising the total 
to within 3% of the tonnage produced in 
1973. 

The contraction of the industry, com- 
bined with increased costs of materials, 
labor, and transportation, increased prices 
well above the 1973 levels. 

Total value of the 1974 output was 
$144.7 million, a 60% increase over that 
of 1973. The average value f.o.b. prepara- 
tion plants for all sizes of anthracite, in- 
cluding dredge coal, was $21.87 per ton, 
compared with $13.22 per ton in 1973. 
The average value of pea and larger sizes 
increased $11.65 per ton ($18.76 to 
$30.41), and the average value of buck- 
wheat No. 1 and smaller sizes increased 
$7.63 per ton ($10.90 to $18.53). 

Apparent consumption of Pennsylvania 
anthracite in the United States in 1974, 
calculated as production minus exports, 
excluding that exported to West Germany 
for use by the U.S. Armed Forces, totaled 
approximately 5.4 million tons, compared 
with 5.7 million tons in 1973, a decrease 
of 4%. Overall consumption was as fol- 
lows: Space heating, 47%; electric 
utilities, 28% ; coke making, 8%; sintering 
and pelletizing, 7%; colliery fuel, less than 
1%; and other industrial uses, 10%. 

According to the U.S. Bureau of the 
Census, exports in 1974 totaled approxi- 
mately 735,173 short tons, an increase of 
3% over the 716,546 tons shipped to 
foreign countries in 1973. Of that total, 
65% was shipped to Canada, 27% was 
exported to Europe, and the remainder 
went to other countries. A more accurate 
measurement of exports can be obtained 
by adding the quantity shipped for use 
by the armed forces in West Germany to 
the tonnage reported by the Bureau of the 


1 Mineral specialist, Division of Fuels Data. 
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Census. This computation indicated that 
1,169,468 tons was actually exported, an 
increase of approximately 1% over that 
in 1973. 

The Pennsylvania anthracite mining in- 
dustry worked an average of 219 days in 
1974, compared with 234 days in 1973. 
The suspension of operations by one of 
the major companies in the first half of 
1974 and a drop in river dredging opera- 
tions resulted in a reduced labor force. 
The work force averaged 3,847, an em- 
ployee decline of approximately 6% from 
that of 1973. Of that total, 1,376 were 
employed at strip pits, 594 at underground 
mines, 390 at culm and silt recovery, 20 
at dredging operations, and 1,467 at 
breakers and other surface operations. 

Although there were declines in total 
production and in the number of men 
employed daily, the productivity rate in 
average tons per man-day increased from 
7.15 tons in 1973 to 7.87 tons in 1974. 
The continued rise in the productivity 
rate was due to increased surface mining. 
Two fatalities occurred in 1974 (1 in 
1973), and there were 262 nonfatal in- 
juries (370 in 1973). 

The Bureau of Mines publishes a series 
of weekly and monthly reports containing 
estimates of production derived primarily 
from factors based on carloading data 
furnished by the railroads and monthly 
truck shipments provided by the Common- 
wealth of Pennsylvania. The weekly and 
monthly estimates have been adjusted to 
the production total for 1974 and are 
presented on tables 13 and 14. 

Legislation and Government Programs.— 
State and Federal Government programs 
in the environmental area continued 
throughout 1974, and included control 
and extinguishment of fires in abandoned 
underground and surface mines, preven- 
tion of surface subsidence above abandoned 
mines, reclamation of old strip pits and 
culm banks, and  mine-water control 
projects designed to secure the safety of 
mine personnel and to protect anthracite 
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reserves from the hazards of adjoining 
abandoned mine pools and possible inun- 
dation by surface flood waters. 

Hydrologic studies were continued to 
evaluate mine-water problems. These in- 
volved determination of the varying heights 
of underground mine pools, their hydro- 
static pressures and possible effect upon 
barrier pillars and mine dams protecting 
active mining operations, and acid mine- 
water drainage into surface streams and 
the unconsolidated valley fill. Under the 
closely related mine-water control pro- 
gram, a comprehensive series of mine pool 
monitoring stations have been installed, 
and additional phases of the project are 
proceeding in the Western, Middle, and 
Southern fields. 

An overall program aimed at con- 
trolling fires in anthracite and other coal 
refuse banks continued in 1974. Efforts 
included investigations into the causes and 
environmental effects of these fires, at- 
tempts at their early detection and inven- 
torying, and development of economic 
techniques for quenching and removing 
burning coal refuse banks. 

Projects involving the reclamation of 
abandoned mine sites have been successful 
with the demonstration of different tech- 
niques. One project, completed in 1974, 
concluded that a mixture of anthracite 
fly ash, limestone, and fertilizer, spread 
and blended into the bank and then seeded 
with grasses and legumes, is successful 
and can be applied to other areas for 
reclamation. 

The value of the longstanding map 
folio program to the public was demon- 
strated by the numerous requests received 
by the Bureau of Mines from various 
local authorities to evaluate subsurface 
conditions in relation to subsidence poten- 
tial at proposed civic improvement sites, 
and possible structural failure in bridges 
and highways. Work continued on com- 
piling surface and bed maps in stratigraphic 
sequence for selected areas. 
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Table 1.—Salient statistics of the Pennsylvania anthracite industry 


Production : 
5 plants ... short done E 
E o. 
Vie) at colleries for 
power and heat do 
Total production .......- do - 
Value ` thousands .. 


Average sales realization per short ton 
on preparation plant shipments (ex- 
cludes dredge coal) : 

Pea and larger 
Buckwheat No. 1 and smaller 
Al sizes .—. — ³ĩ AA 8 

Percentage of total preparation plant 

shipments (excludes dredge coal): 


Pea and larger .........-.-........- 
Buckwheat No. 1 and smaller 
Ex port! short tons 
Consumption, apparent? ... do 


Average number of days worked 
Average number of men working daily .. 
Output per man per day .. short tons __ 
Output per man per yea do .... 
Quantity cut by machines do 
Quantity mined by stripping .. do 
Quantity loaded by machines 


underground ...............- do 
Distribution: 
Exports to Canada? ______- do 
. ded into vessels at Lake : 
EE o ...- 


1 U.S. Department of Commerce, 1968-74 export data 


Forces. See NOTE, tables 4 and 25. 


3 Excludes shipments to U.S. Armed Forces. 
3 Ore and Coal Exchange, Cleveland, Ohio. 


1970 


9,304,221 
409,354 


15,823 


9,729,398 
$105,341 


$15.06 
$8.92 
$11.03 


84.4 
65.6 
189,499 


= 8,248,000 


125,779 
4,541,462 


1,150,596 
438,008 
164,002 


1971 
8,323,168 
389,609 
14,548 


8,727,325 
$103,469 


4,478,350 
669,691 
466,039 

61,402 


1972 
6,618,205 
476,792 
11,298 


7,106,295 
$85,251 


3,483,076 
593,997 
500,306 

39.177 


1973 
6,377,512 
441,076 
11,373 


6,829,961 
$90,260 


$18.76 
$11.30 
$13.65 


3,278,977 
421,202 
477,692 

19,244 


409 


1974 
6,454,385 
150,468 
12,018 


6,616,866 
$144,695 


2,868,783 
307,475 
481,345 

22.965 


does not include shipments to U.S. Military 
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Figure 1.—Coalfields, regions, and counties of the Pennsylvania anthracite area. 
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DOMESTIC PRODUCTION 


Production of Pennsylvania anthracite 
totaled 6.6 million tons in 1974, a decrease 
of 3% from that of 1973. Except for 
culm and silt recovery, all sources 
registered declines, ranging from approxi- 
mately 9% for underground production 
to 66% for dredging operations. Under- 
ground production, which accounted for 
approximately 10% of the total output, 
continued its decline because of stringent 
and costly health and safety regulations, 
manpower shortages, and the high cost of 
pumping water from flooded mines. The 
output from underground mines in 1974 
totaled approximately 657,000 tons, a de- 
crease of 9% from that of 1973. The 
Schuylkill region accounted for 95% of 
the output, and the Wyoming region for 
the remainder. Strip pits accounted for 
43% of the production (48% in 1973), 
culm and silt recovery for 45% (35% in 
1973), and river coal for 2% (6% in 
1973). 

Two of the producing regions indicated 
losses in 1974. In the Lehigh region, total 
production was 6% less in 1974 because 
a 3% increase in production from strip 
pits was offset by a decrease of 23% in 
the recovery from culm banks. Pro- 
duction in the Wyoming region dropped 
33% from that of 1973. The suspension 
of operations by a major coal company in 
the first half of the year inactivated the 
largest underground mine and strip opera- 
tions in that region. Consequently, the 
underground output decreased by 80% 
and strip production by 70% from that 
of 1973. The bulk of the output was re- 
covered from culm banks, which increased 
from 161,000 tons in 1973 to approxi- 
mately 435,000 tons in 1974. 

The Schuylkill region increased pro- 
duction 6% in 1974. The output from 
underground mines increased 12%; strip 
pits, 2%; culm and silt recovery, 26%; 
however, the recovery of river coal dropped 
approximately 66% in 1974. 

Production of anthracite 


from strip 


mines totaled 2.8 million tons, a decrease 
of 13% from that of 1973. Production in 
the Schuylkill region totaled 1.5 million 
tons, an increase of 2%; the Lehigh region 
yielded 1.2 million tons, an increase of 
3%; and in the Wyoming region, strip 
production totaled 208,000 tons, a 70% 
decline from that of 1973. 

Culm and silt recovery totaled 2.9 mil- 
lion tons, an increase of approximately 
556,000 tons, or 23% above the 1973 
output. The Schuylkill region indicated a 
slight increase providing 69% of the total 
recovered in 1974, compared with 68% 
in 1973. The Wyoming region provided 
15% of the total (7% in 1973); and the 
Lehigh region recovered approximately 
16% of the total (26% in 1973). 

Dredging operations produced about 
150,000 tons in 1974, compared with 441,- 
000 tons in 1973, a drop of 66%. Several 
operations were discontinued because in- 
sufficient coal remained on the riverbed 
to make the salvage operations economically 
feasible. 

Mechanical loading of underground 
anthracite in 1974 declined 27% from 
the 1973 level, with a concurrent decrease 
of 10% in the loading units. Of the total 
underground output, 47% was loaded 
mechanically, compared with 58% in 
1973. In operation were approximately 
64 scraper loaders, 6 mobile loaders, and 
41 conveyor and pit-car loaders. 

Equipment used in the stripping opera- 
tions and culm recovery consisted of 146 
front-end loaders, 43 power shovels, and 
105 draglines, a decrease of 2% from that 
of 1973. 

The three leading counties in the pro- 
duction of anthracite were Schuylkill 
County, with a total of 3.1 million tons; 
Luzerne County, 1.5 million tons; and 
Northumberland County, 1.2 million tons. 
Other counties producing anthracite were 
Berks, Carbon, Columbia, Dauphin, Lacka- 
wanna, Snyder, Sullivan, and Susquehanna. 


DISTRIBUTION 


Reports submitted voluntarily to the 
Bureau of Mines by producers, wholesalers, 
and exporting firms indicated that 6,236,- 
231 tons of Pennsylvania anthracite (a 


decrease of 2% from that of 1973) was 
shipped during the 1974 calendar year. 


Where possible, coal used largely for 


generating electricity and colliery fuel was 
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eliminated from the statistics. Of the total 
shipped to market during the year, 81% 
was destined to points in the United States 
(a decrease of 2%), exports to Canada 
totaled 8% (an increase of approximately 
1%), and 11% was exported to countries 
other than Canada. 

In the United States market, shipments 
of pea and larger sizes declined 13%, 
but the buckwheat No. 1 and smaller 
sizes increased 2%. Canadian receipts of 
the pea and larger sizes decreased 16%, 
but the buckwheat No. | and smaller sizes, 
increased 4%. Exports to countries other 
than Canada indicated a decrease of 3% 
in the pea and larger sizes; however, the 
buckwheat No. 1 and smaller sizes in- 
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creased 8% above that of 1973. 
Shipments to the New England States 
totaled 53,796 tons, a decrease of 8% 
from that of 1973; to the Middle Atlantic 
States, 4,140,808 tons, a decrease of 4%; 
and to the Lake States, 349,165 tons, a 
decrease of less than 1%. However, the 
South Atlantic States and the “Other 


States” indicated increases of 6% and 
12%, respectively, over that of 1973. 
Of the total anthracite distributed, 


3,594,337 tons was shipped by truck, and 
the remainder by rail. 

Additional details of anthracite distri- 
bution for 1974 are presented in a Bureau 
of Mines report. 


CONSUMPTION AND USES 


Apparent consumption of Pennsylvania 
anthracite in the United States in 1974, 
calculated as production minus exports, 
including shipments to the U.S. Armed 
Forces in West Germany, totaled 5.4 
million short tons, compared with 5.7 
million tons in 1973, a decrease of 4%. 
Consumption of anthracite in space heat- 
ing declined 12% from that of 1973. The 
decline was due in part to the shortage 
of domestic sizes when a major coal 
company suspended operations in the first 
half of the year. Electric utilities consumed 
1,498,000 tons of anthracite, an increase 


of 496 over that of 1973. Although the 
steel industry indicated a decline of 596 
in the coke making category, the consump- 
tion of anthracite for sintering and pel- 
letizing increased 5996 over that of 1973. 

Overall consumption of anthracite in 
1974 was as follows: Space heating, 47% 
(51% in 1973); electric utilities, 28% 
(25% in 1973) ; coke making, 8% (8% in 
1973); and sintering and pelletizing, 7% 
(4% in 1973); the remaining 10% was 
distributed among cement plants, colliery 
fuel, and other uses. 


STOCKS 


Monthly data on stocks held at retail 
dealers’ yards indicated an inventory of 
91,000 tons at yearend 1974, a decrease 
of 14% from that of yearend 1973. Elec- 
tric utilities reported a decrease of 13% 
in inventories—930,000 tons at yearend 
1974, compared with 1,066,000 tons at 
the end of 1973. Stocks at coke plants 


totaled 172,000 tons at yearend 1974, an 
increase of 77% over the 97,000 tons at 
yearend 1973. Stocks at Upper Lake docks 
(Lake Superior and Lake Michigan) com- 
prised less than 500 tons at yearend 1974, 
relatively comparable to those of yearend 
1973. 


PRICES AND SPECIFICATIONS 


Based on total production including 
colliery fuel and dredge coal, the average 
value per ton for 1974 was $21.87 f.o.b. 
preparation plant, compared with $13.22 
per ton in 1973, an increase of 65%. The 
average value per ton of the larger sized 
groups was $30.41 Lob preparation plant, 
an increase of $11.65 from that recorded 
in 1973. The prices for individual sizes (ex- 


cluding dredge coal) were as follows: 
Egg, $32.91 (an increase of $13.35); 
stove, $31.54 (an increase of $12.03); 
chestnut, $31.06 (an increase of $11.76) ; 
and pea, $27.61 (an increase of $10.63). 

The average value of the smaller sized 


2 U.S. Bureau of Mines. Distribution of Penn- 
sylvania Anthracite For The Calendar Year, 1974.” 
Mineral Industry Surveys, Oct. 6, 1975, 8 pp. 
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groups was $18.88 per ton f.o.b. prepara- 
tion plant, compared with $11.30 in 1973. 
The individual prices for the smaller sized 
groups were buckwheat No. 1, $28.36 
(an increase of $11.75) ; buckwheat No. 2 
(rice), $26.73 (an increase of $9.96); 
buckwheat No. 3 (barley), $23.16 (an 
increase of $9.04); buckwheat No. 4, 
$19.35 (an increase of $8.57) ; buckwheat 
No. 5, $18.82 (an increase of $10.42); 
and the “Other” category, $8.77 (an in- 
crease of $2.99). 

Production of domestic sizes indicated 
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a drop of 2956 in 1974; however, the in- 
dustrial sizes increased from 69% of the 
total in 1973 to 71% in 1974. 

Average wholesale prices as quoted in 
the Black Diamond magazine f. o. b. 
preparation plant were as follows: Egg 


and stove, $22.50 to $42.50; chestnut, 
$21.75 to $42.75; pea, $19.50 to $37.50; 
buckwheat No. 1, $19.50 to $37.50; 
buckwheat No. 2, $19.50 to $37.50 and 
buckwheat No. 3 (barley), $18.50 to 
$36.50. 


FOREIGN TRADE 


According to data released by the U.S. 
Bureau of the Census, 735,173 short 
tons of Pennsylvania anthracite was ex- 
ported in 1974, an increase of approxi- 
mately 396 above that shipped in 1973. 
Of that total, 65% was exported to 
Canada, an increase of 196 over that in 
1973; 27% to Europe; and the remainder 
to other countries. Exports to South 
America and to Asia decreased 7296 and 
26%, respectively. Among the European 
countries, shipments to France increased 
57% over those of 1973, but exports to 
the Netherlands, Sweden, and Italy de- 


clined 71%, 66%, and 34%, respectively. 

Census export data in table 25 indicate 
that approximately 199,000 tons of anthra- 
cite was shipped to Europe in 1974. How- 
ever, these figures do not include anthra- 
cite shipped abroad for the use of US 
Armed Forces in West Germany. There- 
fore, a more accurate measurement of 
exports can be obtained by adding the 
military tonnage (approximately 434,000 
tons) to the tonnage reported by the Bu- 
reau of the Census. Consequently, a total 
of 1,169,000 tons of anthracite was ex- 
ported in 1974. 


WORLD REVIEW 


World production in 1974 totaled ap- 
proximately 206 million short tons, an in- 
crease of 6% over the revised total of 194 
million tons in 1973. The combined pro- 
duction of the U.S.S.R., North Korea, and 
the People’s Republic of China totaled ap- 
proximately 152 million tons, or 73% of the 
total world production. The U.S.S.R., 
North Korea and the People’s Republic 
of China had production increases of 
3%, 10%, and 27%, respectively. Other 
countries registering increases in 1974 
were Ireland, 27%; Romania, 37%; and 
West Germany, 2%. Declines were indi- 
cated in Belgium, 19%; Bulgaria, 8%; 
France, 16%; the Netherlands, 55%; 
Spain, 296; and the United Kingdom, 
11%. 

Imports of anthracite into Japan in 
1974 totaled 1.6 million short tons, or an 
increase of 5% over that of 1973. The 
principal sources were North Vietnam, 
732,386 short tons; the People’s Republic 


of China, 404,385 tons; and North Korea, 
260,987 tons. The remainder, in de- 
scending order, was imported from Canada, 
the U.S.S.R., the Republic of South 


Africa, the Republic of Korea, South 
Vietnam, and the United States. Gas 
plants consumed approximately 83,000 


short tons; coke plants, 159,000 tons; 
chemical plants, 93,000 tons; briquet plants, 
925,000 tons; and 418,000 tons was con- 
sumed for other industrial uses. 

Production of anthracite in the Republic 
of Korea totaled approximately 17 million 
short tons in 1974, an increase of 12% 
over that of 1973. An anthracite seam has 
been discovered in the Unsong area in 
Kyongsank Pukto (Province), with esti- 
mated reserves of 1 million tons. Most of 
Korea's present reserves are anthracite. 
Currently more than 90% of the anthracite 
production is consumed as domestic heating 
fuel. The South Korean Government, in 
a move to boost production and reduce 
domestic consumption, has raised the price 
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38%. Recent developments in world energy 
markets have resulted in the increased 
value of domestically produced anthracite 
in direct proportion to the rising price of 
crude oil. 

North Vietnam produced 4 million tons 
of anthracite in 1974, an increase of 33% 
over that of 1973. Coal is North Vietnam's 
most important mineral with respect to 
value in foreign trade. The largest deposit, 
the Quang-Yen basin, forms a shallow arc 
extending approximately 95 miles from 
Sept Pagodas in the west to Tien Yen in 
the east, and further extends to Ke-bao 


MINERALS YEARBOOK, 1974 


Production of anthracite in Spain totaled 
3 million short tons in 1974, a decrease 
of 2% from that in 1973. During the 
first 9 months of 1974, imports totaled 
6,264 short tons, a 36% decline from the 
same period in 1973. However, in the. 
same period of time, exports increased 
from 5,467 tons in 1973 to 58,352 tons 
in 1974. 

The U.S.S.R.’s production of anthracite 
in 1974 was approximately 87 million 
short tons, an increase of 3% over that 
in 1973. Of the 5 million tons exported, 
1,268,000 short tons was shipped to France, 


Island. The deposit is predominately an- 172,000 tons to Italy, 29,762 tons to 
thracite, with small amounts of other Austria, and the remainder to other 
rank coals. countries. 

TECHNOLOGY 


The Federal Bureau of Mines is current- 
ly investigating a process of selective floc- 
culation as a possible means of recovering 
ultrafine coal particles from slimes. Such 
slimes remain substantially unaffected by 
conventional coal-washing methods and 
are discarded. This results in the loss of a 
valuable resource and generates water pol- 
lution and solid-waste-disposal problems. 

Flocculation is the coalescence of minute 
particles into larger aggregates. Tradition- 
ally, the principal objectives have been to 
increase settling rates and to improve fil- 
tration and centrifugation characteristics. 
‘Selective flocculation,” as the term im- 
plies. refers to the agglomeration of one 
component of an admixture, the other re- 
maining dispersed. Accomplishing this de- 
pends essentially on finding a flocculant 
that is preferentially adsorbed on one com- 
ponent under a given set of conditions. 

Development of selective flocculation 
technology is presently aimed in several 
directions. In line with common coal- 
cleaning practices, attempts are being made 
to separate clean coal from the associated 
high-ash refuse. In addition, efforts will be 
made to separate or concentrate various 
petrographic constituents of clean coal. An 
application of the latter technique would 
be, for example, to reduce the concentra- 
tion of fusain, which is inert in coking op- 
erations and in liquefaction processes. 

The Bureau of Mines initiated a series 


of subsidence control projects and success- , 


fully demonstrated that surface stability 
over mined areas can be achieved? 


Many abandoned mine openings are in- 
accessible because of flooding or extensive 
caving. Such openings must be flushed 
blindly. A new technique for blind flushing 
inaccessible mine workings has recently 
been developed. This technique differs from 
the open gravity-feed methods previously 
described in that energy is used to achieve 
a dynamic suspension of solid particles, and 
the system is completely closed from the 
point of slurry mixing to the bottom of the 
injection hole. 

In the pumped-slurry process, granular 
material is blended with water, and the 
suspension (slurry) is pumped to the point 
of deposition. Water from an inundated 
mine may be used and recirculated, or 
water from an external source may be used 
without being recirculated. During mixing, 
each solid particle becomes enclosed by 
fluid so that friction during transit is re- 
duced. The slurry is pumped continuously 
from the mixing tank through a pipeline 
on the surface, then down through a bore- 
hole to the mine opening. The energy pro- 
vided by the pump and the static head in 
the borehole give the velocity required to 
keep the solid particles in suspension and 
to transport them. 

The completeness of filling in the open 
spaces is responsive to alterations in the 
velocity of flow, which changes with the 
growth of the mound of deposited solids. 
As the slurry first enters the open space 


* Whaite, R. H., and A. S. Allen. Pumped-Slurry 
Backfilling of Inaccessible Mine Workings for Sub- 
sidence Control. BuMines IC 8667, 1975, pp. 6-8. 
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from the injection hole, its velocity drops 
rapidly, solid particles settle out near the 
borehole, forming a doughnut-shaped 
mound on the mine floor. As the height of 
the mound approaches the mine roof, the 
velocity of the slurry increases through the 
narrowing channel, and solid particles are 
transported to the outer limit of the mound. 
Here the velocity decreases abruptly and 
solids are deposited. This type of deposi- 
tion continues, and the mound of deposited 
fill builds outward. As resistance to flow of 
the slurry develops in one direction, a new 
channel is formed in another direction 
along a line of less resistance. Eventually 
nearly all mine openings are filled. The lat- 
eral extent of the fill is determined largely 
by the available energy in the system. As 
the mound of fill material builds outward 
into the mine, the flow channels between 
the mound and the mine roof become long- 
er and resistance to flow increases. When 
this resistance, combined with resistance in 
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the pipe, becomes great enough to reduce 
the velocity of the slurry below that re- 
quired to transport the solid particles, 
transportation of the particles ceases. The 
particles then settle out, and the passage 
becomes filled. 

The pumped-slurry method of blind 
flushing has the following advantages over 
the open gravity-feed method previously 
used: 

1. Greater reduction in the number of 
injection bore-holes required. A single in- 
jection hole serves the purpose of many in- 
jection holes in the gravity-feed method. 

2. More complete vertical filling of mine 
openings. 

3. More complete areal coverage. Areas 
inaccessible because of surface improve- 
ments can be filled. 

4. Less disruption of the community in 
the form of noise, dust, and traffic interfer- 
ence by drilling operations and trucking 
of fill material. 


Table 2.—Standard anthracite specifications approved and adopted by the Anthracite 
Committee, effective July 28, 1947 


Size Round test mesh 
(inches) 

Broken ............- Through 4 8/8 ....... 
Over 3 1/4 to 3 

ESg AA Through 3 1/4 to 3 
Over 2 7/16 ........- 

Stove ........-....- Through 2 7/16 ___-__ 
Over 1 5/8 ........--- 

Chestnut Through 1578 
Over 13/16 .......... 

Pea ` Through 18/16 . .... 
Over 97168 

Buckwheat No. 1 Through 9/16 ....... 
Over 5/16 ..........- 

Buckwheat No. 2 Through 5/16 
(rice)! Over 3/1688 
Buckwheat No. 3 Through 3/16 ....... 
(barley) ........- Over 8/7322 
Buckwheat No. 4 .. Through 3/32 ........ 
Over 3/64 


Buckwheat No. 5 Through 3/64 


Percent 
Over- Undersize Maximum impurities ! 
Bize — —e— 
maxi- Maxi- Mini- 
mum mum mum Slate Bone Ash? 
T E» m 1% 2 11 
SS 15 1% = z5 SES 
5 ES EN 1% 2 11 
z 15 1% PM 3 11 
1% ae Ee 2 8 11 
"P 16 1% ER 2z D 
75 Sg Sé 8 4 11 
ang 16 1% fs ues ues 
10 e" eh 4 5 12 
z 15 7% 8 ES SE 
10 ae S P m 18 
3 16 7 "D Be org 
10 Gs eg E» its 13 
- 11 7% EET = ex 
10 so, m SS imus 16 
gel 20 10 a "s SC 
20 c M KS E 16 
zm 30 10 E ER SÉ 
30 No limit Së en 16 


1 When slate content in sizes from broken to chestnut, inclusive, is less than the above standards, 
bone content may be increased 11: times the decrease in slate content under the allowable limits, 
but slate content specified above shall not be exceeded in any event. 

A tolerance of 1% is allowed on maximum percentage of undersize and maximum percentage of 


ash content. 


Maximum percentage of undersize is applicable only to anthracite as it is produced at preparation 


plant. 
Slate is defined as any material that has less than 40% fixed carbon. 


Bone is defined as any material that has 40% or more, but less than 75%, fixed carbon. 


2 Ash determinations are on a dry basis. 
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Table 4.—Project report 


Project location Project description Sponsor : Status of 
report 
ACID COAL MINE DRAINAGE 
Anthracite fields `... —— Monthly measurements of mine U.S. Geological Sur- Continuous. 
water levels and overflows. vey and Federal Bu- 
. reau of Mines. 
Columbia, Northumber- Mine Drainage Project No. 46, Federal Bureau of Work started 
Jand, and Schuylkill Phase D construction of mine Mines and Common- in 1974. 
Counties. water pool monitoring stations. wealth of  Pennsyl- 
vania. 
Lackawanna County: 
Jermyn Borough .. Stream pollution abatement .... Commonwealth of Work in 
Pennsylvania. progress 1974. 
Lackawanna River Pollution abatement ` ........ f ee ee Do. 


SURFACE SUBSIDENCE 


Lackawanna County: 


Olyphant Borough Demonstration project for hy- do Work started 
draulic backfilling into inaccessi- l 1974. 
ble mine voids to establish limita- 
tions in the use of the pumped 
slurry. 
Scranton and Green Demonstration project for fill of Commonwealth of Work started 
Ridge. mine voids under approximately Pennsylvania and 1972. Still in 
85 acres of Green Ridge section Federal Bureau of progress. 
of Scranton. Mines. 
Scranton, Minooka Filing mine voids. Blind flushing ` do ............ Work in 
section. approximately 17 acres of a pilot progress 1974. 
demonstration project. 
Scranton, Southside Hydraulic flushing of mine voids, |... do Do. 
section. Project II. 
EE Hill Filling abandoned mine voids ... do Do. 
section. 
Carbondale West Appalachian subsidence control. dio Do. 
Project 8. 
UNDERGROUND MINE FIRES 
Columbia County: 

Centralia Borough ... Appalachia mine fire control. duo Work com- 
which includes Phase I explora- pleted in 1974. 
tory drilling, Phase II (1) under- 
ground barrier pillars formed by 
injecting fly ash into mine void of 
west barrier, and Phase II (2) un- 
derground barrier pillars formed 
by injecting fly ash into mine void 
east barrier. 

Lackawanna County: Mine fire control—using a pumped  .... do 7 Work started 

Eddy Creek, Boroughs slurry backfilling method of burned 1974. 

of Throop and breakers refuse material. 

Olyphant. 

SURFACE MINE RECLAMATION PROJ ECTS 
Lackawanna County: 
Scranton, Cedar Revegetation project of barren .... do ............ Work started 
Avenue. mine lands research demonstra- 1974. 
tion. 
Scranton, Taylor Keyser Valley strip mine area .... do ............ Work in 
Borough. ECC AN On demonstration project, progress 1974. 
art S 
Luzerne County: Preston Conservation and Development- .... doo Started 1978. 
Refuse bank reclamation demon- Still in 
stration project on the feasibility progress. 


of using anthracite fly ash as a 

soil amendment together with 

lime, grass seeds, and legumes to 

vegetate the surface. Project is 

under the direction of the Energy 

EE Center at Morgantown, 
. Va. 
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Table 5.—Sizes of Pennsylvania anthracite (excluding dredge coal) 
prepared at plants, by region 


(Percent) 
Size 1970 1971 1972 1973 1974 1970 1971 1972 1973 1974 
Lehigh region Schuylkill region 
Lump? and broken . A E TON 2 2 n s n as Gap 
EE 4.0 4.6 2.4 4.6 5.4 1.0 0.9 0.3 0.3 .1 
Stove 9.4 10.9 10.8 12.9 14.4 10.7 10.4 10.2 9.1 7.6 
Chestnut 11.1 11.0 10.6 9.9 12.8 12.3 10.7 10.1 9.4 8.6 
POO sue 9.2 9.9 8.5 8.5 9.9 8.3 7.4 6.9 6.8 6.5 
Total pea and 
Pt 33.7 86.4 32.8 85.9 42.6 82.3 29.4 21.5 25.6 22.8 
Buckwheat No. 1 ... 10.2 10.6 12.1 11.3 12.1 11.0 10.2 9.0 8.7 17.5 
Buckwheat No. 2 
ce) ..-....---- 9.4 10.7 9.0 9.0 11.3 9.8 8.9 8.8 8.8 7.5 
Buckwheat No. 3 
(barley) ` 11.9 10.1 9.1 9.4 11.1 18.1 12.7 12.2 11.2 10.2 
Buckwheat No. 4 ... 1.2 5.6 5.9 5.6 5.9 6.8 9.6 10.3 8. 5 7.8 
Buckwheat No. 5 14.7 12.1 14.5 14.5 16.0 18.5 20.4 22.0 20.4 20.3 
8 cuacs 12.9 14.5 17.1 14.3 1.1 13.5 8.8 10.2 17.3 24.4 
Total buck- 
wheat No. 1 
and smaller — 66.8 à 63.6 à&— 67.7 84.1 57-6 &— 67.7 110.8 172.5 ^ 74.4 & 77.2 
Wyoming region Total 
Lump? and broken . RN (8) a xm E Lac (*) T ae E 
ES A 2.4 1.9 1.7 2.1 1.9 2.1 2.1 1.1 1.7 1.6 
Stove ......-.-.-.-- 10.8 18.0 13.6 14.1 6.8 10.8 11.1 11.0 11.0 9.3 
Chestnut ........... 15.5 12.7 15.6 18.8 14.0 12.7 11.2 11.4 10.2 10.8 
0 iid 11.5 12.7 14.4 8.8 9.3 9.2 8.5 8.5 1.6 
Total pea and 
larger 39.7 40.8 48.8 44.4 31.0 34.4 88.6 82.0 81.4 28.8 
Buckwheat No. 1 ... 15.4 17.1 16.4 15.9 1.8 11.8 11.8 11.2 10.7 8.7 
Buckwheat No. 2 
(rice) .........-- 8.7 8.8 9.8 9.1 5.5 9.4 9.8 9.1 8.6 8.2 
Buckwheat No. 8 
(barley) `. 10.7 11.0 11.5 13.1 11.8 12.2 11.6 11.8 11.0 10.6 
Buckwheat No. 4 ... 5.8 4.8 4.4 5.4 10.3 6.6 7.4 8.0 7.2 1.2 
Buckwheat No. 5 ... 4.6 8.4 2.5 2.7 1.2 11.8 14.6 16.1 15.9 17.2 
Other? ............. 15.7 15.1 11.6 9.4 $2.4 18.8 11.7 12.3 15.2 19.8 
SOR NO 
wheat No. 
and smaller . 60.8 59.7 56.2 65.6 69.0 65.6 66.4 68.0 68.6 71.2 


1 Quantity of lump included is insignificant. 
3 Includes various mixtures of buckwheat Nos. 2 to 5 and coal of relatively low dollar value. 


3 Less than 0.05%. 
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Table 7.—Production of Pennsylvania anthracite in 1974, by region and county 


( Thousand short tons and thousand dollars) 
Rail shipments 
Quantity Value? 


Source 


Truck shipmenta 


Colliery fuel 


Total production ! 
Quantity Value“ Quantity Value Quantity Value? 


Lehigh: Preparation 


plant 824 
Schuylkill: 
Preparation plants 1,368 
red ges 
Total Schuylkill} 1,371 
Wyoming: Preparation 
plants? |... 187 
Total:! 
Preparation plants 2,379 
Dredges .......... 3 
Grand total! .. 2,382 
Berks .and Snyder .... 8 
arbon ..........--.- 201 
Columbia 38 
Dauphin 222 13 
Lackawanna ........- 69 
Luzerne ..........-..- 578 
Northumberland 479 
SchuylkilIlJ 1.006 
Sull vba ns SS 
Susquehanna ......... ES 
Total! ________- 2,882 


REGION 
22,332 837 21,577 4 
82,668 2,749 58,089 7 
21 148 1,174 ae 
82,683 2,897 54,213 1 
4,164 490 9,441 1 
59,159 4.075 84.058 12 
21 14 1.174 Sei 
59,179 4,223 86,282 12 

COUNTY 
21 182 1,051 =e 
4,705 45 600 35 
915 18 837 = 

425 77 1.147 

1.714 98 2,857 (*) 
15,915 908 21,658 4 
9,526 131 12.512 2 
25,959 2,176 44,536 5 
ES 85 451 (*) 
n 7 83 ae 
59,179 4,223 85,232 12 


1 Data may not add to totals shown because of independent rounding. 
3 Value given for shipments is that at which coal left possession of producing company; does not 


include selling expenses. 
8 Includes Sullivan County. 
* Less than 1,000 short tons. 


Table 8.—Pennsylvania anthracite produced, by field 


(Thousand ehort tons) 


Field 1970 1971 
Eastern Middle: Breakers and washeries _. 1,511 1,519 
Western Middle: 
Breakers and washeries 2,640 2,167 
Dredeeg `... W Ww 
TN WEE W W 
Southern: 
Breakers and washerie s 3,183 2.849 
Dredgeisss ee EE E W wW 
otal -ear ³ AAA Red ca Ww wW 
Northern: Breakers and washer ies! 2,086 1,802 
Total: 
Breakers and washeries ________-------_- 9,320 8,837 
Dred ges 409 890 
Grand totasddd . 9.729 8,727 


W Withheld to avoid disclosing individual company confidential data. 


1 Includes Sullivan County. 


3 Data may not add to totals shown because of independent rounding. 


1972 
1,221 


1,741 
Ww 


1978 
1,288 


1,668 
w 


144,696 


6,617 
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Table 9.—Pennsylvania anthracite produced in 1974, classified as fresh-mined, 


culm-bank, and river coal, by field and region 
(Thousand short tons) 


Fresh-mined coal 


Underground mines From From 
Source — ñ4E—ñ8ä — - culm river Total! 
Mechan- Hand Strip pits banks dredging 
ically loaded Total 1 
loaded 
FIELD 
Eastern Middle E SÉ So 955 201 t 1,156 
Western Middle 37 62 98 579 1,262 W W 
Southeernn 237 288 525 1.127 1.041 W W 
Northern? ...............- 34 ut 34 208 435 Ers 611 
Total tte ge 301 850 657 2,869 2,940 150 6,617 
REGION 
Lehigh 212—522 = E x 1,196 468 es 1,664 
Schuylkill ................. 274 850 623 1,464 2,037 150 4,275 
Wyoming 34 MN 84 2 208 435 ES 611 
Total? ............. 807 360 657 2,869 2,940 150 6,617 


W Withheld to avoid disclosing individual company confidential data. 
1 Data may not add to totals shown because of independent rounding. 
3 Includes Sullivan County. 


Table 10.—Production of Pennsylvania anthracite from strip pits 


Mined by Average 

stripping Percent of Number number 

(thousand fresh-mined employed of days 

short tons) total worked 
. ⁰A / 8 4.541 72.3 1,855 234 
TOTI EE . ares 4,478 71.1 1,800 218 
1717/ö·Ü· ..... 3,483 78.7 2,011 261 
I cC oT MER 8,279 81.9 1,638 250 

1974: 

Lehigh region 1,196 88.9 NA NA 
Schuylkill region `. 1,464 59.2 NA NA 
Wyoming region? ______-_______-__- 208 6.9 NA NA 
Total or average ............--.. 22,869 81.4 P 1,376 P 244 


Preliminary. NA Not available. 
1 Includes Sullivan County. 
? Data does not add to total shown because of independent rounding. 


Table 11.—Power shovels, front-end loaders, and draglines used in recovering 
Pennsylvania anthracite from culm banks and stripping, by type of power 


1972 1978 | 1974 


Type of Front- Front- Front- 
power end Power Drag- end Power Drag- end Power Drag- 
load- shov- lines Total load- shov- lines Total load- shov- lines Total 
ers els ers els ers els 
Gasoline Ken oe 1 1 e zs 1 1 TS 2 2 4 
Electric ..... ES 19 42 61 "e 16 34 50 ER 14 30 44 
Diesel! 103 41 75 219 138 34 71 249 146 27 73 246 
Diesel- 
electric .... s z gief E e exe = — RN T m WT 


Total .. 108 60 118 281 188 50 112 800 146 43 105 294 
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Table 12.— Production of Pennsylvania anthracite from culm banks, by region 
(Thousand short tons) 


Year Lehigh Schuylkill Wyoming 
region region region Total 
0 A EE 921 1.591 524 3.036 
r E E EE EE 129 1,544 300 2.578 
——Bͤͤ A TROP TE MISC T ERIS 614 1,411 177 2,202 
(Doo SE EEN e? 611 1,612 161 2,884 
c or] UE NEE IPRC SEP ee 8 468 2.037 435 2.940 


Table 13. Estimated production of Pennsylvania anthracite in 1974, by week 


Thousand Thousand Thousand 
Week ended— short tons Week ended— short tons Week ended— short tons 
Jn. 585. ——— 18 May. 18. oua 123 Sept. 28 22.5 140 
— 91 8 121 et 2 " 138 
1 125 dëm: X ege 101 IB ah 130 
M Ll» 130 Ze 119 3 135 
Poh: E cina 114 | ie 113 IB cese 168 
JEE 108 o gei 115 Mee: 3 liz 127 
| Ze 104 — 158 | fece 151 
(o Wem med 118 Juy 6 „ss 65 — 156 
Mar $ -ciassa 139 iE suc 70 S8 SE 151 
AC 138 1 103 ä — 125 
ib 116 1 135 ä 168 
NN. on 117 "`` Ze Tee 123 qp eem 141 
M c 127 M. cs 125 | eebe 136 
Bees. 4... 120 ID mm 130 28 ...... 147 
E 15 "E B M : 
ipte 1 177 — Ä IP rS 
— 146 Sept. 7 ...... 97 Total .. 6,617 
May é 143 Di oc E 134 
ID Ox 157 aM dn 115 


! Estimated from weekly carloadings as reported by the Association of American Railroads and 
other factors ; adjusted to annual production from Bureau of Mines canvass. 
? Figures represent production in that part of week included in calendar year shown. 


Table 14.—Estimated monthly production of Pennsylvania anthracite * 
( Thousand short tons) 


Month 1970 1971 1972 1973 1974 

SENI ̃˙ [ EE EE 808 725 583 522 516 
feet, Loro cas daas "ct ** 770 654 542 568 458 
MATOR — — —— — 814 780 622 641 531 
44! ONE P DDR «ĩ˙i E 759 795 487 581 563 
COD GM SPERARE AVV a PRETEREA 163 182 706 641 589 
C Ee Ee EE? 809 140 515 609 505 
bici. ipe P RR RAE TENNESSEE VERE ERES ES 707 620 465 434 443 
P dauere Eet R98 813 688 587 620 
TT TT EE ea en a we ee 880 767 611 532 516 
Se 895 710 682 614 641 
November e Ee RE m der geg geg 815 685 650 582 610 
CCC A 811 656 555 519 625 
PPP. AAA A 9.729 8.727 7,106 6,830 6,617 


1 Production is estimated from weekly carloadings, as reported by the Association of American 
Railroads, and includes mine fuel, coal sold locally, and dredge coal. 


Table 15.—Pennsylvania anthracite loaded mechanically underground 
(Thousand short tons) 


Scraper loaders Mobile loaders Conveyor and Total loaded 
pit-car loaders mechanically 1 
Year Num- Num- Num- Num- 

ber Quan- ber Quan- ber Quan- ber Quan- 

of tity f tity of tity of tity 
units loaded units loaded units loaded units loaded 
„ cae 103 491 20 183 147 476 270 1,151 
c ——T—T—T—T0— 95 319 18 151 91 199 204 670 
t e 81 347 16 136 46 111 143 594 
C A EE 72 220 4 106 47 96 123 421 
1974 bc — 64 89 6 169 41 49 111 807 


1 Data may not add to totals shown because of independent rounding. 
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Table 16.—Trends in mechanical loading,’ hand loading, and stripping of 
Pennsylvania anthracite 
( Thousand short tons) 


Fresh-mined coal 


Underground Strip pits 
Year Percent 
Mechan- Percent Hand Percent Quan- of 

ical of total load- of total Total tity fresh Total 

loading under- ing under- mined 

ground ground coal 

1970 .......-.- 1,151 66.1 591 83.9 1,742 4,541 72.8 6,288 
1971 .......--- 670 52.1 617 41.9 1,287 4,478 77.7 5,765 
19777 594 62.9 350 37.1 944 8,483 78.7 4,427 
1978 .......... 421 58.0 805 42.0 726 8,279 81.9 4,005 
1974 .....-.-.- 807 46.8 850 58.2 651 2,869 81.4 8,626 


1 Mechanical loading includes coal handled on pit-car loaders and hand-loaded face conveyors. 
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Table 18.—Average value of Pennsylvania anthracite from all sources, by region 
(Per net ton) 


1973 1974 
Region Shipped Shipped  Colliery Total Shipped Shipped Colliery Total 
by rail by truck fuel by rail by truck fuel 
Lehigh ............- $15.46 $12.72 $16.31 $14.10 $27.11 $25.79 $26.05 $26.45 
Schuylkill .......... 11.75 12.29 14.01 12.05 23.84 18.71 22.53 20.36 
Wyoming? ......... 16.26 16.35 16.39 16.33 22.27 19.28 21.95 20.11 
Total ...... 18.30 18.15 15.11 13.22 24.85 20.18 23.64 21.87 


1 Value given for shipments is that at which coal left possession of producing company; does not 
include selling expenses. 
3 Includes Sullivan County. 


Table 19.—Wholesale prices of Pennsylvania anthracite in 1974, by size 
(Per net ton) 


Size Winter Spring Summer-fall End of year 
Egg and stove $22.50—23.50 $23.50—24.50 $33.50-33.00 $42.50—48.00 
Chestnut .. ...........--.- 21.75-22.50 23.00-23.75 32.00-32.25 42.50-42.75 
wee, 19.50-19.60 20.50-20.60 21.50-21.75 87.50 
Buckwheat No. .......... 19.50-19.60 20.50-20.60 27.50-27.75 37.50 
Buckwheat No. 2 (rice) ... 19.50-19.60 20.50-23.50 27.50 37.50 
Buckwheat No. 8 (barley) . 18.50 19.50 26.50 86.50 


1 As quoted in the Black Diamond Magazine. All prices are per short ton f.o.b. at mines. 


Table 20.—Employment at operations producing Pennsylvania anthracite 
(including strip contractors) in 1974 


Total 
Lehigh Schuylkill Wyoming —ñ é L“ kl 
region region region ! 1974 P 1973 
Average number working daily: 
Underground `... NA NA NA 594 116 
l ðV NA NA NA 1,876 1,633 
Culm banks ` NA NA NA 890 327 
Preparation plant NA NA NA 1.366 1,214 
Other surf ae NA NA NA 101 143 
Total excluding dredge 
operations `... NA NA NA 8,827 4,088 
Dredge operationn Gs NA NA NA 20 60 
r. AAA NA NA NA 8,847 4,088 
Average number of days active: 
ll operations except dredges ` NA NA NA 218 233 
Dredge operation NA NA NA 300 800 
Average, all operations ...... NA NA NA 219 234 
Man-days of labo 
All operations except dredges .. NA NA NA 834,000 940,000 
Dredge operations .............- NA NA NA 6,000 15,000 
Total, all operations NA NA NA 840,000 955,000 
Average tons per man-day : 
All operatíons except dredges .. NA NA NA 1.15 6.80 
Dredge operations NA NA NA 25.08 29.41 
Average, all operations NA NA NA 7.87 7.15 


P Preliminary. NA Not available. 
1 Includes Sullivan County. 
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Table 22.— Truck shipments of Pennsylvania anthracite in 1974, 


by month, and by State of destination ' 
( Thousand short tons) 


cen 
Destination Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Total of total 


Pennsylvania : 
Within region 133 115 111 96 87 92 108 125 120 151 142 130 1,410 36.0 
Outside region 196 136 126 169 184 193 149 154 182 158 195 151 1,943 49.6 
New York |. — 81 33 34 36 35 23 £28 35 31 41 45 44 416 10.6 


New Jersey |... .. 9 7 7 H 1 6 5 4 5 6 7 6 77 2.0 

Delaware 1 1 2 1 2 1 1 1 (3) () (2) 1 11 2 

Maryland 3 2 1 2 3 3 2 3 3 4 3 1 30 8 

Other States 2 1 1 (3) 3 7 2 4 3 2 2 3 30 .8 
Total: 1 

1974 . 375 295 281 313 271 325 295 326 344 362 394 336 3.917 100.0 

1973 |... 867 379 310 267 314 267 226 323 292 360 380 286 3,771 100.0 


! Compiled from reports of Pennsylvania Department of Mines and Mineral Industries; does 
not include dredge coal. 
? Less than !4 unit. 


Table 23.—Shipments of Pennsylvania anthracite, by destination * 
(Thousand short tons) 


Destination 1970 1971 1972 1978 1974 
TRUCK SHIPMENTS 


Pennsylvania : 


ö end — Ee 1,847 1,880 1,584 1,511 1,410 
b ««c„„Cͤ e A ah cee 1.979 2,050 1,793 1,758 1,943 
Be TOM noL cde p aluamd mu Qum aud utaio EEN 418 373 441 380 416 
New —— AAA ͤ———ñÄuJ—J—J— — ants ioa 198 126 89 77 77 
DORON a Fie Ane a ee A AIS EN 18 17 15 11 11 
MAPTE DEE 50 29 23 26 80 
TE WUNNT TWEET E EE 2 (3) (2) Së ES 
LI ye ⁰ y eee: isi m 15 12 21 8 80 
z355ͤ . 0 4.527 4.487 3,966 3,771 8,917 
RAIL SHIPMENTS 

New Tiara Bull x 102 100 49 45 37 
BM RUNE m . dd ⅛ .. 71, 455 532 281 299 187 
r ee EE 173 113 85 55 84 
— -w. e Ne 841 819 830 856 679 
DUM. nr EC E a a 1 1 5 (2) (2) 
(OUT TS EE a EEN 19 24 2 1 28 
. TTT TEE ERES 7 3 3 2 3 
` WE He PEARCE SERV A 9 7 8 8 15 
. EA UP rq Ee he 151 122 124 122 71 
là D ul EN ERU AO Ei OR OS EE, WS Et rg E 66 54 42 43 84 
UOTIS AI vp d EE ATES 93 57 47 56 61 
| AUT ORIEL PS LEE AE PEE LE eS 12 8 10 8 6 
. Tc TT xa EN 30 26 80 
i e WEE 51 1 10 11 28 
www ³·¹1ä e CD LUC WË a 31 36 47 
(CL SC ff A 53 10 49 98 12 
Sas TA," E AA 408 455 290 311 816 
ee 2,44" 2,366 1,891 1,977 1,649 
Ee a ae Pe ne A Sm See 384 411 386 389 348 
. M Meer EE ³⁰ A EEN 691 572 374 384 327 
Grind oial ꝛůQ·ũ ̃'Ä4 4.7 ˙ TTT. 3,522 43,349 2.651 2.750 2.324 


1 Compiled from reports of Pennsylvania Department of Mines and Mineral Industries; does not 
include dredge coal. 

2 Less than ½ unit. 

3 Corrected figure; erroneously reported in years 1971 and 1972. 
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Table 24.—Consumption of Pennsylvania anthracite in the United States, 


by consumer category 
( Thousand short tons) 


Iron and steel 


Industry 

Residential — —— — — Other 
Year and Colliery Electric Cement Sinter- uses ° 

commercial fuel utilities ! plants Coke ing and 

heating * making pellet- 

izing ? 
1970 4.042 16 1.897 Ww 472 464 1.857 
191] gstdeie 3.850 15 1.646 W 421 339 1.037 
19722 2,960 11 1,584 Ww 474 288 603 
1973 ........ EAT 2,917 11 1,442 W 467 231 608 
1974 .......... 2,577 12 1,498 w 444 367 550 


a ramet: W Withheld to avoid disclosing individual company confidential data; included in 
e er uses.” 

1 Federal Power Commission data. 

2 Annual Statistica] Report, American Iron and Steel Institute. 


Table 25.—U.S. exports of anthracite, by country and customs district 


1978 1974 
Quantity Value Quantity Value 
(short (thou- (short (thou- 
tons) sands) tons) sands) 
COUNTRY 

Argentina -_-------------------------------- 2,216 $28 
Arlt ee 2,378 156 27,847 $482 
Brazil. ee 2,475 175 1,459 121 
1171 ³·Ü'1·ö⁴awuQ.w A Sees 411,692 6,897 481,345 9,772 
ue see p EE sms ⁵⁵¼— 8 4,112 4,195 124 

nl 512 14 
a ĩðéLſ Eege 279 A Se Ga 
5 Republic `--.--------------------- Gi 7 12 1 

III! ⁰⁰K A eee oe 

Ü f0öb A. ⁵ 88 105.511 1.500 165,966 8,700 

Il. ³ĩ AA 6 4. 186 
Inden 658 8 e 
TAM. ooo See eo oe ͤ K eto ee or M 122 12 905 67 
Italy. EE 28,008 895 18,470 588 
Korea, Republic on 260 8 7178 29 
Mexico jn « ͥ . 8 8.308 240 10,817 '412 
Netherlands ...................-...-----..-- $9,221 543 11,341 866 
(Ge VTT, TT Si —— 649 62 
Philippines 1.213 45 1,541 127 
Surinam ùnXR evel xen mI UE 250 17 414 35 
%%%» A hy A 9,604 214 3.271 265 
Veneaueoeer lll 26,796 748 4.212 231 
Vietnam, South Sa Se 1,595 142 
her o c2gntescksdedsnsuü K cr Ee. 1,012 29 1,294 62 
Total 2 Jn ³¹eA ³¹ Q AAA 716.546 11.240 735,178 16.577 

CUSTOMS DISTRICT 
H/ ⁰ ⁵̃;VP 4 2.207 154 23.514 551 
Buffalo ------------------------ 83,506 1,746 128,260 8,120 
%% ĩ«ð˙ i! ⁵ ³ m h 12.477 188 7,871 191 
Galveston 32 . eee 2 id 28 1 
Houston tee Eege eee Gét SE 197 7 
fo eh 7.762 231 10,817 412 
%%%ͤ ]]]!!! 179 8 11 12 
Mobile _.---_-------------- e aate ue 12 1 152 17 
New Orleaaasssss 8,457 250 6,280 394 
New York City ...........-..-.-.--.--222..- 8,028 91 8,519 244 
Ogdensburg ..............--.....-.-....-..- 27,220 526 45,062 1,028 
,, . . 8.131 60 1.697 88 
Philadelphia ` ee 571,608 7,921 505,775 10.394 
Port Arthur _______-___----- -inini 1,045 65 EN ur. 
Portland, Maine ` ...... 2 -. L2... .- geg EP 189 2 
San Francisco `... RE as 1,407 104 
Savannah ..............-....- 2-2 -222222-2- Er as 184 

St. Albans 22255 eee cee 855 4 ET FM 
I Q0 ————— RT 564 6 765 14 


/ ³ĩo˙]w ai REGERE 716,546 11,240 735.173 16.577 
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Table 26.—Anthracite:' World production, by country 


(Thousand short tons) 


Country 3 1972 1978 1974 v 

Belgium sss ee wEERET LL READER E EO ur 3,258 2,159 2,247 
Bun 171 141 * 130 
China, People’s Republie oekkk 22,000 22,000 28,000 
Fü RES TEMERE DP UE 9,353 1,816 6,586 
Germany, West . .........-...------2.222-22222222222222--2-2 8,798 1,455 1,611 
Ireland €: ß onec Edo ß Ee 22 22 28 
ĩÜ?O SEHE" 504 239 154 
Korea, INORG EE 80.100 $8,100 86,400 
Korea, Republic of ` 18,672 14,959 16,825 
MOFORCO: o ß EEN 603 628 633 
Netherlands `... eet eem ee NN NN E e c cec erar oma r 3,243 2,016 906 
F ĩÜi%²˙m nn. AM EE 8 regs e 33 
ß ß . 278 301 254 
h ³oðWꝛ. ð d ĩð2j ve coups 16 16 22 
South Africa, Republic off 1,473 1,552 1,782 
FV ue ³·»¹ ee ⁊ . 8,312 8,292 8,224 
JJ! ↄ EE 8 83,133 84,258 * 87,100 
United Kingdom ` ` 3 r 3,794 3.697 e 3,300 
United States (Pennsylvania 7,106 6,830 6,617 
Vietnam, North „„ 2,200 8,300 4,400 
Total... ilu emet et yy esas s E r 193,068 194,404 206,258 


* Estimate. P Preliminary. r Revised. 

1 An unspecified amount of semianthracite is included in figures for some countries. 

3]n addition to the countries listed. Canada, Colombia, New Zealand, and South Vietnam produce 
anthracite, but the level of production is not recorded, and available information is inadequate to 
make reliable estimates; in Colombia output may total 100,000 tons annually; in New Zealand and 
South Vietnam output is insignificant. 


Cobalt 


By Scott F. Sibley ; 


Demand for cobalt was relatively high 
during most of 1974, but began to slacken 
during the last quarter in line with general 
industrial activity. Cobalt-bearing salts and 
driers, magnetic materials, and superalloys 
were in greatest demand during the year. 
Consumer stocks at yearend were slightly 
below their 1973 yearend level. Government 
releases of cobalt from the strategic stock- 
pile were again a significant source of sup- 
ply during 1974, with over 8.5 million 
pounds released. 

Legislation and Government Programs.— 
The General Services Administration (GSA) 


continued to offer specification-grade cobalt 
metal in various forms for sale during 1974. 
Sales were on an unrestricted-bid basis ex- 
cept that total sales of specification-grade 
material were limited to about 1 million 
pounds per month and 500,000 pounds per 
bidder per month. The stockpile objective 
for cobalt remained at 11,945,000 pounds 
in 1974. As of December 31, 1974, total 
U.S. Government stockpile inventory was 
53,994,682 pounds of specification-grade 
cobalt. Government sales of cobalt for the 
year totaled 8,649,811 pounds, compared 
with 7,500,589 pounds in 1973. 


Table 1.—Salient cobalt statistics 
(Thousand pounds of contained cobalt) 


1970 1971 1972 1978 1974 
United States: 
Consumption `. 13,367 12,500 14,130 18,741 18,861 
Imports for consumption 12,417 10,912 18,915 T 19,201 15,878 
Stocks, Dec. 31: Consumer .... 1,890 1,411 d 2,451 2,047 
Price: Metal, per pound ..... $2.20 $2.20-$2.45 $2.45 $2.45-$3.10 38.10-88.75 
World: Production, mine 52,690 54,598  " 54,752 r 58,636 67,008 


r Revised. 


DOMESTIC PRODUCTION 


There was no domestic mine production 
of cobalt in 1974. However, Amax Nickel, 
Inc. completed renovation of its nickel- 
cobalt refinery, at Port Nickel, La. The 
plant became operational in late 1974 and 
was expected to produce about 1.2 million 
pounds of cobalt annually for markets in 
the United States and Europe. Botswana 
and other foreign sources will supply the 
refinery with a nickel-copper matte. Capac- 
ity was reported at 5 million pounds of co- 
balt per year. 

A Tenneco Inc., subsidiary, Deep Sea 
Ventures, Inc. of Gloucester Point, Va., 
and three Japanese trading firms signed an 


agreement to evaluate and develop a Pacific 
Ocean site in order to mine cobalt-bearing 
manganese nodules from the sea floor. A 


similar venture was announced in February 
by a multinational consortium which includ- 
ed Kennecott Copper Corp. (KCC). The 
Tenneco project in its initial 3-year phase 
would cost an estimated $20 million; up to 
$200 million could be expended if the proj- 
ect were considered economically feasible 
and ores were marketed. Recovery of nod- 
ules from depths in excess of 2.5 miles 
would be made by Deep Sea Ventures. 


1 Physical scientist, Division of Ferrous Metals. 
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CONSUMPTION AND USES 


Consumption of cobalt in the United 
States in 1974 was 18.9 million pounds, 
0.6% above that of 1973. The decline in 
the rate of consumption was a direct result 
of a general slackening of industrial activity 
throughout the economy. The pattern of co- 
balt consumption was little changed from 
that of 1973, with major consumption oc- 
curring in salts and driers, magnetic mate- 
rials, superalloys, and cutting and wear- 
resistant materials. Consumption of cobalt 
in catalysts again registered a marked in- 
crease. Data reported by consumers showed 
that of the cobalt consumed in the United 
States in 1974, 77% was as metal, 19% 
was as salts and driers, 3% was as oxide, 
and 1% was as purchased scrap. 

The market for rare-earth cobalt magnets 
expanded in 1974 and competed with con- 
ventional Alnico magnets in certain appli- 
cations. Raytheon Co. manufactured a new 
samarium-cobalt alloy which, once magnet- 
ized, reportedly will hold its magnetism 
even though exposed to extremely high de- 
magnetizing fields. According to company 
officials, diverse and complex shapes may be 
readily produced by the company's sintering 
method, thus limiting the amount of ma- 
chining required. The magnetized material 
was reported to have an intrinsic coercive 
force greater than that of any other mate- 
rial available (1974).? To handle increased 
production of samarium and other rare- 
earth cobalt magnets, Raytheon reportedly 
installed a large sintering furnace at its 
Waltham, Mass., facility.“ General Electric 
Research and Development Center devel- 
oped and tested prototypes of what was re- 
portedly the world's first bearingless aircraft 
tachometer generator. The generator con- 
tained a cobalt-samarium permanent mag- 
net with a reported maximum energy prod- 
uct of over 25 million gauss-oersteds.‘ 

Hitachi Metals, Ltd. introduced a new 
alloy termed *'*H-Aloy." This new corrosion- 
and wear-resistant cobalt-base alloy report- 


edly joins with the metal being coated in 
the centrifugal casting process to form a 
bimetallic coating with an average Shore 
hardness of 70 to 80. The patented mate- 
rial reportedly can be used for plastics 
injection molding, extrusion machinery, 
reciprocative pump machinery and cyl- 
inders, and oil drilling equipment." 

One innovative application for cobalt 
was a diverter valve part for auto emission 
systems in 1975 cars. The part is made of 
Dupont Tribaloy 480, which is 6256 cobalt 
and can withstand temperatures of at least 
1,500 F. However, the quantity used was 
only about 20 grams per car, totaling 
20,000 to 25,000 pounds in 1975 cars." 

New Jersey Zinc Co. developed a new 
cobalt-brass alloy powder that was report- 
edly an improvement over conventional 70— 
30 leaded brass powder. According to com- 
pany officials, fabricators can now attain 
ultimate tensile strengths up to 43,500 
pounds per square inch, yield strengths of 
33,200 pounds per square inch, and hard- 
ness of 100 Ry. Parts made from the new 
powder also undergo less dimensional 
change.’ 


The cemented carbide industry reported- 
ly experienced a 15% to 20% growth rate 
during the year. Significant gains were 
recorded in cobalt-bearing wear-resistant 
components, cutting and metalworking 
tools, and mining and construction equip- 
ment. 


2 Financial Times. Holds Its Magnetism. „No. 
26.390, June 18, 1974, The Technical Page." 

3 American Metal Market. Raytheon mes Sin- 
tering Furnace 885 Make Ran Earth Cobalt Mag- 
nets. V. 81, 45, Mar. 6, 1974, 

4 Cobalt in EE KEE Cobalt Magnets Eliminate 
Generator Bearings. Cobalt Information Center, Co- 
lumbus, Ohio. No. 4. 1974, p. 1. 

5 American Metal Market. ‘H-Aloy’ ee by 
pim Metals. V. 81, No. 129, July 3, 1974, p. 


6 American Metal Market. Long-Term Outlook: 

1954, p. 5 V. 81. No. 148. July 31. 
p 

` * Tron Age. New Cobalt-Brass powcr Gives Parts 

pom in Propertics. V. 213, No. 4, Jan. 28, 1974, 
p. 17. 


p. 11. 


Table 2.— Cobalt materials consumed by refiners or processors in the United States 
(Thousand pounds of contained cobalt) 


Form! 
Alloy and concentrate 
TV CT BEE 
, e iren ice e cec eh 
Other 


1970 1971 1972 1978 1974 
274 356 120 14 es 
2,639 2,899 8,063 4,028 4,164 
3 18 16 60 46 

9 9 16 26 153 


1 Total consumption is not shown because some metal and hydrate originated from alloy and con- 


centrate, and a total would involve duplication. 
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Table 3.—Cobalt products produced and shipped by refiners and processors 


in the United States 
(Thousand pounds) 


1978 1974 

Production Shipments Production Shipments 
Gross Cobalt Gross Cobalt Gross Cobalt Gross Cobalt 
weight content weight content weight content weight content 
Oxide 880 622 1.161 819 1.029 731 894 634 
Hydratee 1.021 631 1.036 640 1.265 782 1.015 628 
Salt s 8,503 1,944 8,37 1,962 8,556 2,070 8,328 1,973 
Driers ..............--- 11,002 922 11.589 967 12,443 1,053 12,238 1,034 
Total!!! 21.406 4.119 22,159 4,888 23,293 4,636 22,475 4,269 


1 Figures on metal withheld to avoid disclosing individual company confidential data. 
3 Combined to avoid disclosing individual company confidential data. 


Table 4.—Cobalt consumed in the United States, by end use 
(Thousand pounds of contained cobalt) 


Use 1974 
Steel: 
CCP 0 Ü a EE Cue 
Stainless and heat resisting `. 39 
Full D, EE EE EE 249 
High-strength, low-alloy ................-.-.---.--2-22222-2222222222222.2222-2.2.2-2- 
KEleetrie ³˙A-... ³˙—ꝛꝛ;5 a LL LU Le E ee 8 W 
OR as a i a acc Aux Uk EE 690 
Cast irons ̃ r T... as % ͥ eee ae ME W 
nee,, v e ve d REM 4.090 
Alloys (excludes alloy steels and superalloys) : 
Cutting and wear-resistant materials 2,578 
Welding and alloy hard-facing rods and materials ____-_------------------------- 428 
Magnetic alloys «2 ͤrÜ³ ggg 0 yꝗſ ⁰⁰fyfy ⁰⁰ LL Eu 3,457 
Nonferrous %% oo ha NEE ee eee ek 780 
Other alloyl-—— —-——— 9 eh ose See ees Slee eee se Sees 639 
Mill products made from metal powdernr&nrurur»urrrrrrnr‚r‚ «44444444 W 
E and ceramic uses : 
entTist ] —————————————— ——— ( deeg 
Catalysts Ze EE d ⁊ ʒ 1,878 
ner,, ß . d demas E 138 
ee TERN ²ðA dA 51 
JJ ³QA. d HE 161 
Miscellaneous and unspecified __...._..-.----.-..----------------_~-------+--------- 363 
Total cca soca os Jo e Ee 15,226 
Salts and driers: Lacquers, varnishes, paints, ink, 
pigments, enamels, glazes, feed, electroplating, et 8,685 
Grand- TT A WEEN 18,861 


eege 
W Withheld to avoid disclosing individual company confidential data; included in ''Miscellaneous 


and unspecified.” 
1Includes cemented and sintered carbides and cast carbide dies or parts. 


Table 5.—Cobalt consumed in the United States, by form 
(Thousand pounds of contained cobalt) 


Form 1970 1971 1972 1978 1974 
32 ⁵ LC LE 8 10.056 9.006 10.509 14.240 14.420 
— OO S NEM RN NR. 
SE 9 
Salta and driers 8 FEE 2,616 2,744 2,691 3,569 8.685 
ee e Rei ee 
Tota] Zi. Rc 13,367 12,500 14,130 18,741 18,861 
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PRICES ` 


The producer price of $3.10 per pound 
for cobalt metal granules (shot) or broken 
cathodes in 551-pound (250-kilogram) 
drums was increased to $3.45 per pound on 


May 16, and to $3.75 per pound on July 
8. The price remained at that level until 
January 23, 1975, when it was raised again, 
to $4.00 per pound, Lob New York or 


Chicago. À weighted average price for the 
year was calculated to be $3.46 per pound 
of cobalt. 

Sales of cobalt metal by the Government 
on a “sealed-bid” basis ranged in price 
from $2.745 to $3.611 per pound for speci- 
fication-grade material. All prices were 
f.o.b. carrier's conveyance at Government 
storage locations. 


FOREIGN TRADE 


Exports of unwrought cobalt metal and 
alloys and of waste and scrap totaled 
2,209,010 pounds, gross weight, having a 
value of $4,664,456, and went to 24 coun- 
tries. West Germany and France received 
the greater part, with 1,286,088 pounds 
($3,533,672) and 668,660 pounds ($1,747,- 


303), respectively. Exports of wrought co- 
balt metal and alloys, 1,469,831 pounds, 
gross weight, having a value of $6,314,745, 
went to 16 countries. There were insignifi- 


cant imports of salts and compounds in 
1974. 


Table 6.—U.S. imports for consumption of cobalt metal and oxide, by country 
(Thousand pounds and thousand dollars) 


Metal Oxide 
1978 1974 1973 1974 
Country — — 
Gross Gross Gross Gross 
weight Value weight Value weight Value weight Value 
Bei Luxembourg r 4,247 718,762 4 180 15 668 47 58 72 401 
um-Luxembourg --- , , , , 847 2,158 1,472 
Canada .............--- 502 1,468 215 770 228 855 SR * ES 
Dominican Republic .... 23 14 8 EN ER s Ge 
Finland 909 2. 850 861 8,088 ae SES D uS 
rance _____.___...-.-. 197 T 405 272 683 B ae Go 
Germany, Wet 89 16 55 99 me See 36 109 
Greece Ee Ge b 9 Së RM PUN me 
Ital. 45 88 we s M = RS Ba 
Japan ......--.-.-...-.-- 6 6 a m e. Bé (1) (1) 
Liberia Ge d d ER it ES DES 2 
Mexico Se d 6 7 E ES Sc E 
Netherlands 16 1 28 Séi Se Ms d 
Norway ......-.-.----- 972 2,995 1,820 4,261 2 Kë E a 
Switzerland ed as Re A tale 77 SS 1 4 
Taiwan 55 224 SH 15 201 uo a 
United Kingdom ....... 187 228 228 376 E eS A — 
Zaire 11,196 81,634 7,468 24,292 MU E "- 5 
Zambia te Gë 114 354 S E m m 
Total r 18,898 1 68,772 14.791 49,661 1.150 2,114 1,509 4,814 
r 
1 Less than % unit. 
Table 7.—U.S. imports for consumption of cobalt, by class 
(Thousand pounds and thousand dollars) 
Metal Oxide Salts and compounds Total 
Year Gross Gross „ Gross Gross Cobalt 
weight Value weight Value weight Value weight content ° 
1072 newer ot Sa 18,082 80,650 1.134 2,330 82 44 14,298 18,915 
1 r 18,398 1 53.772 1.150 2.714 r 62 T 51 T 19,610 119.201 
E kd VE 14,791 49,661 1,609 4,514 2 12 16,302 15,878 
* Estimate. r Revised. 
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Supplemented by U.S. Government per year. Mitsui Mining Co. and Copper- 


stockpile releases, cobalt production in mar- 
ket economy countries was sufficient to 
meet demand in 1974. Zaire again led all 
countries in mine production of cobalt and 
accounted for 5896 of the total world out- 
put. Cobalt production in 1974 increased in 
all major producing countries except Cuba 
and Finland, compared with that of 1973. 

The United Nations Law of the Sea Con- 
ference was held in Caracas, Venezuela, in 
August. No treaty emerged from the meet- 
ing, which lasted 10 full weeks and was 
attended by representatives from 150 coun- 
tries. Another conference was scheduled for 
Geneva in the spring of 1975. In spite of 
delays in obtaining a treaty, several com- 
panies and international consortiums were 
actively engaged in development and ex- 
ploration of ocean floor mineral deposits. 
These included Kennecott Copper Corp.; 
Deep Sea Ventures; and International Nickel 
Co. of Canada, Ltd. (INCO). All three 
had invested more than $100 million in 
ocean mining technology. Countries in- 
volved in ocean mining included the United 
States, Canada, the United Kingdom, 
France, Japan, and West Germany. A joint 
company, Ocean Mining Associates, was 
formed to develop a 1.49 million tons-per- 
year (wet) manganese nodule mining op- 
eration over a 3-year period. A 37,200- 
square-mile area 1,000 miles off the tip of 
Baja California was expected to yield 2,767 
tons per year of cobalt when mining equip- 
ment becomes fully operational. 

Australia.—At Greenvale, late in 1974, 
Queensland Mines Limited began produc- 
tion of 650 tons per year of cobalt metal 
and 3,900 tons per year of mixed nickel- 
cobalt sulfides. The operation was a joint 
project of Metals Exploration Queensland 
Pty., Ltd., and Freeport Queensland Nick- 
el, Inc, The laterite ore at the site was esti- 
mated to contain 45 million short tons of 
cobalt grading 0.1296 cobalt. 

Canada. Production of cobalt in Canada 
totaled 4,240,000 pounds in 1974, up 27% 
over that of 1973. INCO was expected to 
negotiate labor contracts in 1975, but 
there was no indication of the position 
either side would take. Falconbridge Nickel 
Mines Ltd., which had planned to build a 
nickel-cobalt refinery at Becancour, Que- 
bec, abandoned the project at least for the 
immediate future. The projected capacity 
of the refinery was to be 250 tons of cobalt 


field Mining Co. were considering a cobalt- 
mining venture at Chicoutimi, Quebec. 
Mitsui was to provide the financing. Sher- 
ritt Gordon Mines Ltd., reportedly in- 
creased its imports of concentrates from 
Australia. The company also received con- 
centrates from its Lynn Lake mine in Man- 
itoba for processing at the Fort Saskatche- 
wan refinery in Alberta. 

Cuba.—Cuba planned to triple its nickel 
production by 1985, according to Angel 
Gomez Trubeda, Cuban Minister of Indus- 
trial Development. Presumably cobalt pro- 
duction would be increased as well, since 
Cuban ore also contains recoverable cobalt. 
Cuba produced about 3,600,000 pounds of 
cobalt in 1973, most of which was exported 
to the Soviet Union, Czechoslovakia, Ro- 
mania, France, the United Kingdom, Italy, 
and Japan, with the Soviet Union receiving 
about 50% of the total. 

India.—Work on India's first nickel-cobalt 
plant at Sukinda near Cuttack began in 
April 1974 and was scheduled for comple- 
tion in 1978. The project was a joint ven- 
ture of Orissa State and the Central Gov- 
ernment and was estimated to cost $47 
million. The deposits, located in the Sibun- 
da Valley, were originally thought to con- 
tain 15 million tons of nickel ore. There 
were indications that the deposit might 
contain as much as 50 million tons of 
nickel-cobalt ore, which could mean an 
eventual production of 400 tons of cobalt 
per year. 

Indonesia.—P.T. International Nickel In- 
donesia, a wholly owned subsidiary of IN- 
CO, proceeded with plans to produce a 
nickel-cobalt matte by 1976. At first a pro- 
duction of 16 million pounds per year of 
nickel with proportionate amounts of cobalt 
was expected. Plans being formulated in 
1974 called for a severalfold increase in the 
original capacity. 

Japan.—Japan took steps in 1974 to de- 
velop a refining capacity for cobalt. By 
mid-1975, about half of Japan's refined 
cobalt requirements reportedly will be met 
internally. Nippon Mining Co. was con- 
structing facilities adjacent to its Hitachi 
plant and planned to produce about 1,300 
short tons per year of cobalt from mixed 
sulfide ores of the Greenvale mine in Aus- 
tralia. Sumitomo Metal Mining Co. Ltd. 
planned to produce 1,600 tons per year of 
cobalt from its Niihama facility using mixed 
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sulfides from the Philippines. According to 
reports, Sumitomo has already made test 
runs producing around 100 tons per year of 
cobalt. 

Uganda.—Kilembe Copper Cobalt Ltd. 
continued work on a feasibility study for a 
cobalt extraction unit to be constructed at 
Lasese, Uganda, about 8 miles from the 
border with Zaire. According to company 
officials, preliminary data were being gath- 
ered in preparation for a detailed plant 
design. Production at Kilembe was severely 
hampered in 1973 because of a shortage of 
experienced supervisory and maintenance 
personnel. 


Zaire.— Progress was made in 1974 to- 
ward construction of a 1,054 mile high 
voltage transmission line from the Inga 
Dam powerplant on the Congo River to 
Kolwezi in Shaba Province. A U.S. con- 
sortium, headed by Morrison-Knudsen Co., 
Inc., was awarded a $225 million contract 
for construction of the line. Scheduled for 
completion early in 1977, the power facility 
would have an ultimate capacity of 1,020- 
megawatts and allow further development 
of the vast resources of Shaba Province. 
Moreover, the transmission line will be tied 
in with an existing power generation and 
distribution network linked with nearby 
Zambia. 


A principal beneficiary of the Inga-Shaba 
power project is the Société de Miniére de 
Tenke Fungurume (SMTF), which is 20% 
owned by the Zaire Government. Others 
with interests in SMTF include Leon Tem- 
pelsman and Sons, Inc., of New York, 
Amoco Minerals Co. (United States), Mit- 
sui Mining Co. (Japan), and two French 
groups, Bureau de Recherches Géologiques 
et Miniéres, and Omnium des Mines. SMTF 
owns a concession covering 577 square 
miles in Shaba Province. One feasibility 
study indicated reserves of 54 million tons 
of mixed sulfide ore grading 0.46% total 
cobalt. Processing facilities as well as a 
townsite were to be constructed at Fungu- 
rume, about 9 miles from Tenke, where 
the mining operations were to be estab- 
lished. Annual production of 6,000 tons of 
byproduct cobalt was anticipated when the 
facilities become operational. Cobalt pro- 
duction was to coincide with completion of 
the Inga-Shaba powerline in 1977. Fluor 
Utah Inc. of San Mateo, Calif., was 
awarded a contract for engineering of the 
ore processing facilities, from crushing 
through electrowinning, and was also to be 
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responsible for procurement of equipment 
and construction. At yearend Fluor Utah 
had obtained complete financing for the 
$125 million of U.S. goods required for the 
project. The financing was obtained from 
SMTF, the Export Import Bank, and a 
consortium of banks led by Chase Manhat- 
tan Bank, New York. 

An agreement was reached in April be- 
tween the Zaire Government and the Bel- 
gian company Société Générale des Min- 
erais (SGM), whereby the marketing and 
trading operations that SGM controlled 
were to be transferred to a Zairian firm. 
At the same time, an agreement was also 
reached on compensation by Zaire to SGM 
and associated companies for assets expro- 
priated in 1967. 


Générale des Carriére et des Mines (GE- 
CAMINES) embarked on an expansion 
program designed to increase its cobalt 
production by about 4,400 short tons by 
1978. Zaire produced 19,340 short tons of 
cobalt in 1974. GECAMINES obtained a 
major loan at yearend to help finance the 
$435 million expansion of its copper and 
cobalt mining and refining capacity. The 
Libyan Arab Foreign Bank, European In- 
vestnent Bank, and World Bank were to 
provide loans totaling $220 million; the 
balance was to be paid by GECAMINES 
itself. Plans for the project, located at Kol- 
wezi in Central Shaba Province, included 
the development of two new open pit mines 
with attendant treatment facilities. These 
consisted of a concentrator, and a smelter 
and refinery of 100,000 tons’ capacity each. 
In spite of these expansions, Zaire planned 
to hold production to about 17,000 short 
tons in 1975 and 1976 to avoid flooding the 
cobalt market. The ore extracted from the 
two new mines was to be processed in a 
DIMA concentrator. In addition, a flash 
smelting plant with ancillary cobalt treat- 
developments were part of GECAMINES' 
second 5-year expansion plan, which was 
to begin in 1975. 


Zambia.—The Zambian Government ob- 
tained controlling interest (5156) in the 
country's major mining groups, Roan Con- 
solidated Mines Ltd. (RCM) and Nchanga 
Consolidated Copper Mines Ltd. (NCCM ). 
However, management and sales were left 
in private hands until contracts expire in 
1979. Anglo American Corp. and American 
Metal Climax Inc. negotiated with the 
Zambian Government for the new articles 
of association, which were part of Zambia's 
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general plan to assume management of its 
mining operations. 

Exports from Zambia were shipped from 
the ports of Dar es Salaam in Tanganyika 
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and Lobito in Angola, where the shipments 
reportedly were given priority. Zambia's 
border with Rhodesia remained closed dur- 
ing 1974. 


Table 8.—Cobalt: World production by country 
(Short tons) 


Mine output, metal content ! Metal ? 
Country — 
1972 1973 1974 5 1972 1978 1974 P 
Australia r 849 848 * 850 2 " z2 
Botswana .______-_-_- Ee 1 e 12 M i 0 
Canada 1.676 1.672 2,120 1,323 667 1,078 
Cuba ° 2 2222-2-2- 1,700 1,800 1,800 pa m EN 
Finland. 2 he * 1,400 * 14,00 * 1,400 885 1,118 895 
Francet ..... .. LL «4 Sech ae ee 853 922 * 1,000 
rmany, West‘ . .. .......— dE EM GE 504 408 392 
Japan = - x zd zs 12 
Morocco 1,166 1,567 1,932 ER D E 
Norway eseu — N N NA 5 358 5 1,005 * 5 1.100 
Philippines 45 45 660 E c E 
U.S.S.R. $ 2222222 1,800 1,850 1,900 1,800 1,850 1,900 
Zaire OF ⅛⁰˙—ũtũi eror culi 14,453 16,625 7 19,340 14,377 16,592 19,340 
Zambia `. en 8,687 er 8,460 * 9,490 2,268 2,143 2,168 
%%% r 27,876 29.268 33.504 22, 358 24.700 21,884 
* Estimate. P Preliminary. r Revised. NA Not available. 


1 In addition to the countries listed, Bulgaria, Cyprus, East Germany, Greece, New Caledonia, 


Poland, Spain, Sweden, and Uganda are known to produce ores (copper, nickel, and/or pyrite) 
that contain recoverable quantities of cobalt, but available information is inadequate to make re- 
liable estimates of output levels. Other nations may also produce cobalt as a byproduct component 
of ores and concentrates of other metals. 

2 In addition to the countries listed, the United Kingdom recovers cobalt metal from intermediate 
metallurgical products produced in Canada, but data on output are inseparable from the total re- 
ported by Canadian producers. Czechoslovakia presumably recovers cobalt from materials imported 
from Cuba, but data are inadequate to estimate output. Belgium and Japan, both of which im- 
port substantial quantities of crude materials containing cobalt, have not recorded output in recent 
years but are producing metal and/or cobalt compounds. Poland also apparently processes cobalt- 
bearing copper ores, but no data on cobalt recovery are available. 

3 Actual] output not reported. Data presented for mine output are total cobalt content of all prod- 
ucts, including nickel oxide sinter shipped to the United Kingdom for further processing and nickel- 
copper matte shipped to Norway for further processing. Data presented for metal output are total 
cobalt content of all producta less cobalt output recorded for Norway. Thus, the metal data include 
cobalt content of oxides and other compounds that are not produced as metal and total metal out- 


put in the United Kingdom as well as actual metal output in Canada itself. 


* Domestic mine output, if any, is negligible. 


6 Produced entirely from nickel-cobalt matte imported from Canada; domestic mine output is re- 


covered abroad. 


6 Insufficient data are available to permit separate estimates for mine and metal production. 
7 Metal output, used in lieu of unreported mine production. 


TECHNOLOGY 


Bureau of Mines research dealing with 
cobalt focused on three areas in 1974: Ex- 
traction of cobalt from land-based sources; 
extraction from cobalt-bearing seabed man- 
ganese nodules; and rare earth-cobalt mag- 
nets. Work was begun at yearend to recover 
cobalt from primary lead-zinc ores of Mis- 
souri, and research continued on the bene- 
ficiation of low-grade western laterites to 
extract cobalt and nickel. Development of 
a process for economically recovering man- 
ganese and associated valuable metals from 
calcareous Atlantic Ocean nodules of the 
Blake Plateau also took place. Rare earth- 
cobalt magnets made of praseodymium- 
cobalt or mischmetal-cobalt were tested 
by Bureau researchers. The objective was 


to develop with these alloys high-perform- 
ance permanent magnets that could replace 
the more expensive samarium alloys being 
used commercially. 

The International Workshop on Rare 
Earth-Cobalt Permanent Magnets, spon- 
sored by the University of Dayton, School 
of Engineering, was held in October. Dis- 
cussion topics included raw materials, mag- 
net alloys, magnet manufacture, and device 
applications. 

Many patents were issued in 1974 on all 
phases of mining activity related to cobalt, 
from chemical precipitation to alkaline and 
acid leaching to manganese nodule recovery 
and extraction of metal values. The greatest 
number of patents dealt with chemical pre- 
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cipitation and alkaline leaching. In one im- 
portant area of research, INCO received a 
British patent (No. 1,359,395) on the ex- 
traction of nickel and cobalt values from 
laterite. By this patented process, ore is 
divided into limonitic and silicate fractions. 
The bulk of the nickel and cobalt content 
is then selectively reduced from the silicate 
fraction, and the limonitic fraction is pres- 
sure-leached with sulfuric acid to yield a 
leach solution containing nickel and cobalt. 
The selectively reduced silicate fraction is 
then mixed with the leach solution, and the 
resultant slurry is aerated, causing the re- 
duced metal to react with free acid. A 
pregnant leach solution is produced which 
is suitable for treatment by conventional 
techniques. 

Several companies experimented with 
techniques to mine and process cobalt- 
bearing manganese nodules from the ocean 
floor; two basic systems were tested. One 
system involved a sea floor dredge head, 
which sucks in water and nodules in a huge 
vacuum operation. The nodules are cleaned 
and crushed as they are sucked in and then 
lifted up a several-mile-long pipe to the 
mining ship. The other system was one in 
which a series of scoops or buckets are 
mounted on an extremely long loop of 
cable. The buckets are hauled to the ship 
in a continuous dredging process. Chemical 
processing of the nodules also received 
much attention. One company operated sev- 
eral pilot plants that used an ammonia 
leaching process, and one full-scale plant 
was being designed. Another company used 
a wet process treatment that reportedly re- 
covered 95% of the metal in the nodules, 
producing pure sheets of cobalt and other 
metals. A full-scale operation of this type, 
designed to process | million tons of nod- 
ules per year, was anticipated.? 

Research into high-temperature-resistant 
alloys by General Electric Co. constituted 


MINERALS YEARBOOK, 1974 


one possibly significant development. The 
material developed had the potential for 
replacing cobalt in certain applications. 
According to company officials, the silicon 
carbide composite, with the addition of 1% 
boron, combines the temperature and cor- 
rosion resistance of ceramics with the duc- 
tility and high fracture toughness of metals. 
Because the ceramic material can be cast 
into component shapes, expensive tooling 
and machining operations may be avoided." 
Another superalloy was being developed by 
Battelle Memorial Institute. The new iron- 
based alloy contained 16% chrome and 
2.6% yttrium oxide and reportedly could 
be used where currently (1974) only nickel- 
based and cobalt alloys would perform.” 
Technical papers were presented during 
1974 on heat-resisting alloys and compos- 
ites, cobalt alloy systems and phases, per- 
manent to soft magnetic materials, films and 
coatings, tool and wear-resisting steels, and 
alloys and unalloyed coatings and com- 
pounds." 

Bureau of Mines scientists developed co- 
balt-molybdenum catalysts which demon- 
strated excellent activity in the desulfuriza- 
tion of high-sulfur bituminous coal and the 
hydrocracking of crude shale oil. Conver- 
sion of coal to gaseous or liquid fuel is 
another field in which the growth potential 
of cobalt-containing catalysts is considered 
great. In addition, fluidized coal combus- 
tion, coal gasification, coal liquefaction, 
and shale oil retorting facilities will require 
containment alloys that may be high in 
cobalt. 


8 Mining . The Seabed Power Stria: 
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? American Metal Market. Adding 1% Boron to 
Silicon Carbide Allows Conventional orming GE 
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Coke and Coal Chemicals 


By Franklin D. Cooper 


Production of coal coke in the United 
States in 1974 was 4.396 less than in 
1973 because of a coal miners' strike late 
in the year and a 5.296 decrease in pro- 
duction of pig iron and ferroalloys in 
blast furnaces. Also contributing to the 
decrease was a 7.1% smaller demand for 
foundry coke, and a 24.796 decrease in 
tonnage of coke shipped to other industrial 
plants. 

Production remained relatively stable 
throughout the year and averaged 5.13 
million tons per month. The average daily 
` output for all plants ranged from a low 
of 133,000 tons in December to a high of 
179,900 tons in February. Average daily 
output for the year averaged 168,700 tons. 

During July and throughout the fourth 
quarter, demand for coke exceeded pro- 
duction primarily because of interruptions 
in coal deliveries. Accordingly, producers' 
stocks of oven coke were 21% lower at 
the end of the year than 1 year earlier. 

Blast furnaces continued to use the 
bulk of the Nation's coke production, 
receiving 91.6% of the 61.6 million tons 
of coke distributed by producers. However, 
consumption of coke per ton of hot 
metal produced at blast furnaces increased 
18 pounds despite a net overall increase 
over 1973 in coke equivalent of fuels in- 
jected through blast furnace tuyeres, which 
amounted to 281,840 Btu or 21.7 pounds of 
coke equivalent per ton of hot metal. 

Breeze production per ton of coal 
increased 8.596 (9 pounds) because of the 
use of some marginal-quality coking coals, 
the slightly reduced use of low-volatile 
coals in the mixtures carbonized, and 
generally longer coking time late in the 


year. Breeze is unsuitable for most metal- 
lurgical applications because of its small 
size and high-volatile and ash contents. 
The larger part of the breeze production 
was used by producers for sintering iron 
ores and for other industrial purposes. 
However, 45% of the output was sold, 
mainly for use as a reductant in electric 
furnaces producing elemental phosphorus. 
Tonnage of breeze sold was 6.7% more 
than in 1973 and brought an average of 
$17.83 per ton, up from $10.39 in 1973. 

The average delivered value of all 
coals, including anthracite, carbonized in 
slot ovens, increased 97.1% and averaged 
$36.49 per ton. This increase was reflected 
directly in average coke prices, which in- 
creased 53% to $65.74 per ton. The 
largest price increase occurred in sales of 
coke to foundries. Foundry coke prices, 
which averaged $78.92 per ton, f.o.b. 
plant, were 44% higher than in 1973. 

Production of tars, ammonia, light oil, 
and coke-oven gas decreased because less 
coal was carbonized. 

Foreign trade was relatively active with 
coke exports at 1.28 million tons, about 
2.1% of domestic production. The bulk 
of the exported coke was shipped to 
Canada, Mexico, and West Germany. 
Coke imports were 228% greater in 1974, 
but exports were down 8.4%. 

The total value of all coals carbonized 
in slot ovens was $3,242 million, and the 
total value of all products of carbonization 
was $5,262 million. The combined value 
of coke and breeze, the principal products, 
accounted for 87.6% of the total value of 
all products. 


1 Physical scientist, Division of Coal. 
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COKE AND BREEZE 


DOMESTIC PRODUCTION 


A substantial decrease in the production 
of pig iron and ferroalloys in 1974 was 
accompanied by a 3.296 decrease in de- 
mand for blast-furnace coke. Output of 
oven coke plus beehive coke averaged 5.13 
million tons per month, with 5.49 million 
tons produced in January and 4.13 million 
tons in December. Daily production for the 
year averaged 168,715 tons, down 4.3% 
from the average daily output of 1973. 

Forty-eight furnace plants produced 
91.6% of the oven coke. These plants, 
owned by or financially affiliated with 
iron and steel companies, were operated 
mainly to produce coke for use in iron blast 
furnaces. The remaining oven coke was 
produced by 14 merchant plants, a segment 
of the coke industry producing and selling 
blast furnace, foundry, and other grades of 
coke on the open market. 

Coke was produced in 19 States in 1974. 
The relative amounts of coke produced in 


the various States have changed little in the 
past decade. Connecticut and Massachu- 
setts have ceased to be producing States, 
and production was discontinued in New 
Jersey in 1971. Because coke is used 
principally for blast furnace fuel, the coke 
industry is concentrated in the major steel- 
producing areas of the Eastern and North 
Central States. The bulk of the 1974 coke 
output was produced in 14 States east of 
the Mississippi River. Five States west of 
the Mississippi River produced less than 7% 
of the total production. Pennsylvania, the 
largest producer, accounted for 27% of the 
output and was followed by Indiana and 
Ohio. The combined ouput of these three 
States was 56% of the national total. 

An average of 1,366 pounds of breeze- 
free coke was produced for each ton of coal 
carbonized in the United States in 1974. 
The yield of coke from coal, which aver- 
aged 68.28%, has remained fairly constant 
during the past decade. 


Table 1.—Salient coke statistics 


1970 1971 1972 1978 1974 
United States: 
roduction: 
Oven coke 
thousand short tons .. 65,654 56,664 59,853 68,496 60,787 
Beehive coke .........- do .... 87 772 654 82 84 
Dees!!! do .... 66,525 57,436 60,507 64,325 61,581 
Exporte do .... 2,478 1.509 1,232 1,395 1,278 
Imports do 153 74 185 1.078 8. 540 
Producers’ stocks, Dec. 31 Ce Ge 4,113 8,510 2,941 1,184 935 
Consumption, apparent UN 63,207 56.689 60,046 F 65,802 64,092 
Value of coal-chemical materials used 
or sold thousands $298,464 $260,171 $294,905 $355,667 $652,785 
Value of coke and breeze used 
or sold ...........- thousands .. $1,899,116 $1,848,781 $2,080,074 $2,575,074 $4,609,209 
Total value of all products used 
or sold! .............- do $2,192,580 $2,108,953 $2,874,979 $2,930,817 $6,261,944 
World production: 
Hard coke . thousand short tons .. 886,308 877,744  Á*375,864 * 400,742 408,741 
Gas house and low-temperature 
EE do 28,415 24,188 F 20,0831 r 19,430 19,390 
r Revised. 


1Data may not add to totals shown because of independent rounding. 
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The word breeze refers generally to 
coke particles, carbonized bony coal, and 
slaty rock passing through a H. inch- 
square screen. Approximately 2996 of the 
breeze produced in 1974 was used as a 
fuel in agglomerating plants. The re- 
mainder was sold mainly for use as a fuel 
for smelting phosphate rock to produce 
elemental phosphorus. The amount of 
breeze sold has increased significantly in 
recent years; about 45476 of the quantity 
produced was sold in 1974. 

The breeze yield per ton of coal carbon- 
ized is influenced by oven operating 
practices and the quality of the coals 
carbonized. The lowest yield equaling 
3.6% was recorded for Pennsylvania; the 
yield for Indiana averaged 8.0%. The 
national average yield of 5.7% has not 
varied significantly during the past decade. 

An average of 114.6 pounds of breeze 
was produced for each ton of coal carbon- 
ized at oven-coke plants. Breeze yields of 
beehive-coke plants were substantially high- 
er than those of oven plants, but beehive 
breeze production was negligible because 
only a few plants had recovery facilities. 


CONSUMPTION AND SALES 


Apparent consumption of coke in the 
United States totaled 64.1 million tons. 
This quantity (domestic production plus 
imports, minus exports and changes in 
stocks) was 1.7 million tons less than that 
consumed in 1973. The decrease was 
attributed to smaller demand for blast- 
furnace coke, caused by a 5.3-million-ton 
decrease in blast-furnace pig iron and ferro- 
alloys production. 

The amount of coke required to produce 
l short ton of hot-metal ouput increased 
from 1,200 pounds in 1973 to 1,218 pounds 
in 1974. 

Although a variety of operating practices 
affect blast-furnace coke rates, the increase 
in the 1974 coke rate resulted despite a 
21.7-pound coke-equivalent increase of sup- 
plemental fuels injected through blast 
furnace tuyeres per ton of hot metal pro- 
duced. The principal fuels used in blast 
furnaces to reduce coke consumption in 
1974 were fuel oil, tar and pitch, and 
natural, coke oven, and blast furnace gases. 
Although the units of measurement differ, 
and the quantity of each fuel used varied 
greatly, the total calorific value of all 
supplemental fuels consumed in blast fur- 
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naces in 1974 was equivalent to approxi- 
mately 5.3 million tons of coke. Oxygen 
consumption in blast furnaces equaled 
25,813 million cubic feet, up 23% from 
the 1973 consumption. The use of oxygen 
reduces the blast-furnace coke requirement 
by making available more sensible heat 
during the reduction of iron ore to pig 
iron. 

A total of 61.6 million tons of oven 
and beehive coke was sold and used for 
all purposes, of which 90% was oven coke 
supplied by furnace plants. The bulk of this 
coke was retained by producers for use in 
their own blast furnaces. Furnace plants 
sold about 1.9 million tons of coke, 28% 
of the total coke sold commercially. Fifty- 
nine percent of the furnace-plant sales 
was shipped to other blast-furnace plants. 

Merchant plants distributed 5.1 million 
tons of coke, 9796 of which was sold on 
the open market. Principal markets were 
blast-furnace operations without coke facil- 
ities, independent gray-iron foundries, non- 
ferrous smelters, and chemical plants. 
About 3% of the merchant coke was used 
by its producers, principally in chemical 
plants and affiliated foundries. 

One percent of the total coke distributed 
was supplied by beehive plants and was 
sold for blast-furnace use. 

All States except Alaska and Hawaii, 
received shipments of coke and breeze in 
1974. Alabama, Illinois, Indiana, Michigan, 
New York, Ohio, Pennsylvania, and West 
Virginia, which are the major iron- and 
steel-producing States, received 84% of the 
total coke and breeze distributed. 

The bulk of the coke distributed was 
blast-furnace coke that was consumed 
within the producing State, as most blast 
furnaces were integrated with coke ovens. 
A few companies shipped coke to affiliated 
blast furnaces in other States. 

About 5.5% of the breeze-free coke 
distributed was shipped to foundries. The 
chief recipients of foundry coke were the 
automotive, farm-machinery, machine-tool, 
heavy-machinery, railroad, and electrical- 
equipment industries. Most of these in- 
dustries are concentrated in the East and 
Midwest. The combined consumption of 
Alabama, Illinois, Indiana, Michigan, New 
Jersey, New York, Ohio, Pennsylvania, and 
Wisconsin accounted for 74% of the 
foundry-coke shipments. Foundry coke also 
was consumed in 36 other States. 
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Coke used for miscellaneous applications 
was widely distributed, with 44 States 
receiving shipments of other industrial 
coke. The principal consumers were non- 
ferrous smelters, alkali plants, and plants 
that manufacture calcium carbide and 
elemental phosphorus. Alabama, Idaho, 
Michigan, Ohio, Pennsylvania, and Utah 
received 51% of other industrial coke. 


STOCKS 


Yearend stocks of coke were 21% less 
than at yearend 1973 as the quantity of 
coke distributed exceeded production by 
about 1.1 million tons. Oven-coke plants 
ended the year with an average 4.7-day 
supply based on the December rate of 
production. Normally, beehive plants do 
not stock coke. 

The bulk of the stock was at furnace 
plants, that had roughly a 6-day supply 
compared with a 2-day supply at merchant 
plants. There were no producers’ stocks of 
beehive coke at the end of 1974. 

Stocks of coke breeze at producers’ 
plants increased 1276 during 1974. Rough- 
ly, 7296 of the breeze on hand was at 
furnace plants. 


VALUE AND PRICE 


The average value of receipts for all 
grades of oven coke reached $65.74, up 
$22.82 per ton, and beehive coke averaged 
$44.02, up $16.71 per ton. The 1974 values 
represented increases of 53% for oven 
coke and 61% for beehive coke. 

For oven coke, an increase of 44% 
raised the average price of foundry sales 
to $78.92 per ton; commercial sales to 
blast-furnaces increased an average of 64% 
to $53.28 per ton. Oven coke used for 
other industrial purposes increased 62% 
in price to $59.33 per ton. 

The differential between the average 
price of blast-furnace and foundry-oven 
coke is attributed to the tighter specifica- 
tions for foundry coke that make it a more 
costly product and to its superior properties 


COKING 


QUANTITY AND VALUE OF 
COAL CARBONIZED 
A total of 89.8 million tons of bitumi- 
nous coal was carbonized at high temper- 
atures for the production of coke. This 
quantity, equaling 15% of the 1974 


MINERALS YEARBOOK, 1974 


resulting from the long coking times at 
lower temperatures of coal mixtures con- 
taining up to 50 weight-percent low- 
volatile coal, and occasionally petroleum 
coke, anthracite, or pitch. The differences 
in the average values of oven and beehive 
cokes are partially due to the additional 
transportation costs of coal delivered to 
oven-coke plants, and the substantial in- 
vestment and maintenance costs of slot-type 
ovens. 


FOREIGN TRADE 


Foreign trade in coke was relatively 
active. Exports at 1,277,681 tons amounted 
to 2.196 of production. Approximately 
779% of the coke exported went to Canada, 
Mexico, and West Germany at an average 
value of $33.84 per short ton. Total ex- 
ports averaged $34.09 per ton, up $10.33 
per ton from $23.76 in 1973. Imports of 
coke at 3,540,326 tons far exceeded the 
1,077,737 tons imported in 1973. The 
value of all coke imports in 1974 averaged 
$54.56 per ton compared with $36.43 
per ton in 1973. West Germany and the 
United Kingdom furnished 88.8% of the 
imports at an average value of $54.31 
per ton. 

Canada remained the principal foreign 
market, receiving nearly 709,717 tons, 
or 55.696 of the foreign shipments. Other 
countries receiving substantial amounts of 
U.S. coke were West Germany, Mexico, 
the Netherlands, and Spain. Although 
coke was shipped to 23 countries in 1974, 
these four countries together with Canada 
received 92% of the total exports. Eighty- 
one percent of the total coke exported 
through 24 customs districts was shipped 
from the Baltimore, Buffalo, Detroit, 
Laredo, Norfolk, and Philadelphia customs 
districts. 

Because of shortages of domestic coke, 
imports increased 228% above those of 
1973. This was the largest quantity of 
coke imported in a single year to date. 


COALS 


bituminous coal output of the United 
States, was the second-largest coal market. 
In addition to bituminous coal, 444,000 
tons or approximately 7% of the U.S. 
anthracite production was used in coking- 
coal blends. Anthracite was used princi- 
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pally in the production of foundry coke 
to achieve greater size and density that 
are desirable properties in the melting of 
iron in foundry cupolas. 

The delivered average value of all coal 
carbonized by oven-coke plants was $36.49 
per ton. The average value of coal carbon- 
ized by beehive-coke plants cannot be pub- 
lished to protect confidentiality of the 
data. Varying percentages of the average 
value of coal shipped to oven-coke plants 
represent transportation costs that often 
exceed the value of the coal at the mine; 
this factor partially accounts for the high 
value of the coal consumed in some States. 

The average value per ton of coals con- 
sumed for coke production at oven-coke 
plants was 99% greater than in 1973. 
Coals delivered to some States had increases 
in average value per ton ranging up to 
10896. The highest coal price was recorded 
for Michigan where the delivered value of 
coals used for coke production by all 
plants averaged $44.29 per ton. 

An overall average of 1.46 tons of coal, 
valued at $53.28, was required for each 
ton of oven coke produced. Beehive ovens 
required an average of 1.59 tons of coal 
per ton of coke output. 


Blending of coals currently is standard 
practice at oven-coke plants because many 
individual coals when used alone do not 
produce satisfactory quality coke. Blending 
is performed to improve the chemical and 
physical properties of coke, to limit the 
expansion pressure developed on oven walls 
during carbonization, and to broaden the 
use of lower quality coals that could not 
be used alone for metallurgical-grade coke 
production. Standard oven coke for blast 
furnace use is made from mixes containing 
up to 25 or more weight-percent of low- 
volatile coals blended with medium- and 
high-volatile coals. High-volatile coals when 
used alone produce lower yields of weaker 
coke. Low-volatile coals when used with 
high-volatile coals improve the yield and 
the physical properties of the coke. The 
weight-percentages of low-volatile coals 
used are restricted because of their cost 
and their expansive behavior that damages 
oven walls. Some plants add medium- 
volatile coals or other materials to their 
blends of high- and low-volatile coals to 
replace the equivalent weight of a blend 
of low- and high-volatile coals; the use 
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of anthracite imparts size and density to 
the coke; and the presence of tar pitch in 
the coal mix increases the strength of coke. 
Blending also permits the use of some 
high-sulfur-content coals with low-sulfur 
coals to produce a coal mix for producing 
high-quality coke with an acceptable 
sulfur content. 

The overall percentages of high-, med- 
ium-, and low-volatile coals used in coke 
mixes have varied little in the past decade 
although there are wide variations in the 
proportions used by individual plants. 
West Virginia plants and those in the 
Western States used the largest percentages 
of high-volatile coals in their blends, but 
plants in Minnesota and Wisconsin used 
relatively high percentages of low-volatile 
coal. Compared with furnace plants, some 
merchant plants used approximately 50 
weight-percent of low-volatile coal to 
produce strong foundry coke. 

The types of coal used in each plant 
are determined by the availability of the 
desired coal; the quality of various coals 
including moisture and content and compo- 
sition of ash, ash-fusion temperature, 
volatile content, expansive properties; cost 
of delivered coal; storage characteristics; 
and the physical and chemical properties 
of the final coke. 


SOURCES OF COAL 


Of the 25 States that produced bitumi- 
nous coal in 1974, only 14 produced coal 
that was shipped to coke plants. Ten 
States supplied 87.7 million tons of coal 
for coking. The combined shipments from 
Arkansas, Maryland, Ohio, Tennessee 
totaled only 398,000 tons. 

Thirty percent of the coals received 
by oven-coke plants was produced in 
West Virginia and 28% in Pennsylvania. 
West Virginia shipments comprised low- 
volatile coals from McDowell, Wyoming, 
and Raleigh Counties, and medium-volatile 
coals from Fayette, Logan, Mingo, and 
Nicholas Counties. Pennsylvania supplied 
high-volatile coals from Allegheny, Greene, 
and Washington Counties and low-volatile 
coals from Cambria and Somerset Counties. 
Pennsylvania and West Virginia coals were 
widely distributed and used in most of the 
coke-producing States. 

Kentucky supplied 17% of the coal 
shipments to coke plants, all of which was 
high-volatile coal produced mainly in 
Floyd, Harlan, Letcher, and Pike Counties. 
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Illinois produced high-volatile coking 
coals mainly in Franklin and Jefferson 
Counties; other States with substantial pro- 
duction were Alabama, Colorado, Utah, and 
Virginia. Most of the coal produced in 
these States was used within the State. 
Colorado and Utah, however, supplied 
most of the coals that were carbonized 
in California. 


CAPTIVE COAL 


Approximately 52% of the coal received 
by oven-coke plants was produced by 
company-owned or affiliated mines. This 
captive coal, ordinarily, does not move 
in commercial channels. In 1974, 5496 of 
the coal received by furnace plants was 
captive. Some merchant plants also owned 
coal mines, but only 22% of the coal 
received was captive production. 
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STOCKS 


Stocks of bituminous coal at oven-coke 
plants remained fairly constant throughout 
the year, ranging from an average supply 
of 25 to 32 days at each plant. Bituminous 
stocks reached their highest yearly level 
during May when month-end quantities 
totaled 7.8 million tons. The lowest level, 
6.0 million tons, was reported at the end 
of December. 

Despite market competition for low- 
sulfur coals during the latter part of 1974, 
bituminous coal stocks at the end of 1974 
were only 12% lower than when the year 
began. The 6.0 million tons on hand at 
all plants at yearend was equivalent to 
a 3l-day supply at the December 1974 
rate of consumption. 

Stocks of anthracite at the end of 1974 
totaled 172,000 tons, which was equal to 
a 141-day supply at the 1974 average rate 
of consumption. 


COAL CHEMICALS 


The term “coal chemicals” refers to the 
refined materials recovered from the crude 
liquids obtained from the gases and vapors 
released during coal carbonization. Three 
materials—ammonia, tar, and light oil—are 
normally recovered at oven-coke plants 
using condensation and absorption processes. 
The remaining noncondensible material, 
which is rich in hydrogen and methane, is 
called coke-oven gas. Except for ammonia, 
which is recovered as an aqueous solution 
or converted to ammonium sulfate or phos- 
phate and sold as produced, the materials 
are, in most instances, further processed 
to yield a number of primary organic 
chemicals or chemical mixtures, the most 
important of which are benzene, toluene, 
xylene, solvent naphtha, crude chemical oil 
(often termed carbolic oil), and pitch. 
Although many oven-coke plants in the 
United States are equipped to process tar 
and light oil, the extent to which individual 
plants are utilized depends upon economic 
conditions and the general size of the plant 
because yields of the various chemicals are 
low. 

Yields of chemicals vary with the kind 
of coals carbonized, carbonizing tempera- 
tures, and operating techniques and equip- 
ment, but approximately 315 pounds of 
coke-oven gas, 90 pounds of tar, 20 
pounds of crude light oil, and 5 pounds of 


ammonia are recovered for each ton of 
coal carbonized. In standard units of 
measure, these quantities amount to about 
10,500 cubic feet of coke-oven gas, 10 
gallons of tar, and 3 gallons of crude light 
oil. Ammonia was recovered as ammonium 
sulfate at most coke plants at a yield 
averaging 17 pounds per ton of coal. 

In terms of calorific value, the products, 
excluding coke, recovered by oven-coke 
plants in 1974 totaled 547 trillion Btu. 
This quantity was roughly equivalent to 
about 23% of the heating value of the 
coals carbonized. 

Among the technological developments 
concerning coal chemicals, The Dow Chem- 
ical Co. of America reported that phenan- 
threne was easily separated from anthra- 
cene if the mixture was dissolved in 
ethanol or acetone. Using a process pro- 
tected by U.S. Patent 3,793,387 (1974), 
phenanthrene was precipitated by the 
addition of water to give a 70% recovery. 

According to the Great Lakes Carbon 
Corp., spinnable pitch may be produced 
by forming the pitch into particles smaller 
than 100 mesh before dissolving them in 
two stages, the second stage consisting of 
dissolving the undissolved material from 
the first stage. The process is protected by 
British Patent 1,352,625 (1974). 

U.S. Patent 3,787,300 (1974) claims 
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that the life of molten cryolite cells for 
aluminum production can be prolonged 
by coating the anode and cathode with 
pitch mixtures. 

West German Patent 2,300,023 (1973) 
disclosed a process for producing isotropic 
carbon from creosote oil and cracked 
petroleum distillates by treatment with 
air followed by carbonization at 1,000* C. 

Tars resulting from the carbonization of 
bituminous coal containing added pitch 
were processed by a procedure giving im- 
proved heat balance and economy. À non- 
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ionic demulsifier used before distillation 
improved the gravity separation of water 
and thus decreased the load on the distilla- 
tion column.“ 

Eight U.S. steel companies were building 
new coke batteries at yearend that were 
expected to increase the supplies of am- 
monium compounds and aromatics? as 
shown in the following tabulations: 

qi Review. V. 1, No. 2, April-June 1974, 
p. ; 


3 Chemical Week. Steel Industry Buildup Brings 
11 Bonus. V. 116, No. 7, Feb. 12, 1975, pp. 


Million Start-up 
Company Location tons per target 
year date 
Armco Steel Corp .........- Middletown, Ohio) 12.0 July 1976. 
Bethlehem Steel Corp ........ Bethlehem, Pa 11.3 Mid-1976. 
Inland Steel Co ...........—- East Chicago, Ind ......... 1.8 1918. 
ones & Laughlin Steel Corp - Aliquippa, Pa ............. 1.5 Mid-1976. 
xd a r cce R tK es 1.5 Not contracted. 
Lykes-Youngtown Cord Indiana Harbor, Ind ...... 1.5 Mid-1977. 
Republic Steel Corp Cleveland, Ohio 0.4 1976. 
Warren, Ohio 0.8 1978. 
United States Steel Corp ---- Gary, Ind 2222 121.25 Late 1975. 
„ccc LO RT Cee 121.25 Late 1976. 
Wheeling-Pittsburg Steel Corp Follansbee, W. Va |... .. 1.6 Mid-1977. 
1 Estimated by Chemical Week. 
3 Minimum capacity. 
Additional 
Product Present capacity 
capacity 1 by 19811 
Ammonia compound thousand tons per year __ 100 125 
Benze n million gallons per year 180 25 
Ill ³ðͤÄ uL ue eam do 40 5 
J ³·A.w¹i ⅛ͤ y o h- ĩðͤ v ⁊ ʒ a A do .... 8 1 
Ppendlſuſlſl8l8llleee million pounds per year __ 30 4 
Naphthalene eee do .... 640 85 
J ³Ü¹Ü⅛: dy m Aoc A rA CE do .... 100 9 
SE TEE my do ____ 35 8 
Phenanthrene, anthracene, other cyclics `... do 800 80 


1 From byproduct coke ovens, including products recovered from coke-oven materials shipped to 
petroleum refineries and coal-tar distillation plants for further processing. 

2 As ammonium sulfate equivalent. 

3 Including methyl naphthalenes. 


Sources: U.S. Bureau of Mines, U.S. International Trade Commission, Koppers Co., Eneyelo- 
pedia of Chemical Technology," Chemical Week estimates. 


COKE-OVEN AMMONIA 

Coal carbonized at high temperatures 
releases nitrogen and hydrogen, which 
combine to produce ammonia. Ammonia 
must be removed from the gas to reduce 
the subsequent formation of corrosive com- 
pounds with hydrogen sulfide and hydro- 
gen cyanide. Coke plant operators normally 
recover ammonia as an aqueous solution, 
or as ammonium sulfate or phosphate. 


However, 14 plants did not recover am- 
monia as a salable product in 1974. 
Production of ammonia decreased 9% 
because the number of recovery plants de- 
creased by three. However, the average 
value per ton of both ammonium sulfate 
and ammonia liquor increased, as did the 
total value of sales. Ammonia products 
sold in 1974 represented 5.7% of the 
total value of all coal-chemicals sales. 
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COKE-OVEN GAS 


Coke-oven gas, having a gross heating 
value usually ranging from 520 to 600 Btu 
per standard cubic foot, is principally used 
for heating coke ovens and steel- and 
allied plant furnaces. Small quantities are 
also sold for distribution through city mains 
and for other industrial uses. Gas yields 
vary among plants, but the average quan- 
tity of gas produced for each ton of coal 
carbonized in all slot ovens was 10,890 
cubic feet, 1.6% more than the average 
yield of 10,720 cubic feet for 1973. How- 
ever, total gas production decreased 2.8% 
because about 4.3% less tonnage of coal 
was carbonized in 1974. 

Approximately 39.496 of the coke-oven 
gas produced was used for heating coke 
ovens. The remainder of the gas produced 
was used by producers to fuel boilers, 
transferred to steel or allied plants to heat 
open-hearth and other metallurgical fur- 
naces, sold for industrial use, or distributed 
through city mains. A small part of the 
production was wasted when the gas was 
burned in the atmosphere in situations 
where production exceeded demand. 

Although coke-oven gas was the principal 
fuel used for heating coke ovens in 1974, 
some operators used a mixture of coke- 
oven and blast-furnace gas, or a mixture 
ot blast-furnace and natural gas for under- 
firing. A total of 416 billion cubic feet of 
coke-oven gas equivalent was so consumed, 
of which approximately 9296 was coke- 
oven gas. 

Surplus coke-oven gas used and sold in 
1974 was valued at $299 million, a 57% 
increase above the 1973 value. No value 
was reported by producers for coke-oven 
gas used to heat coke ovens, but by 
applying the average value of $0.521 per 
thousand cubic feet reported for surplus 
gas to the gas used for underfiring, the 
total value of all coke-oven gas used and 
sold in 1974 would be $497 million. This 
amount is equivalent to 15.496 of the 
total value of the coal carbonized at oven- 
coke plants. 


COAL TAR AND DERIVATIVES 


All oven-coke plants produced tar in 
quantities varying between 6 and 9 gallons 
per ton of coal carbonized. Because the 
carbonization of high-volatile coals yields 
a larger yield of tar, coke plants in 
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California, Colorado, and Utah using large 
percentages of high-volatile coals had the 
highest tar yields. Because 4.3% less coal 
was carbonized in oven-coke plants and the 
yield per ton of coal was down 3.4%, 
tar production was 7.5% less than in 
1974. Both merchant and furnace plants 
had lower yields and also lower production. 

Coke-plant operators consumed 54.6% 
of the crude tar produced. Of this 
quantity, 50% was processed (refined or 
topped) and 49% underwent no processing 
and was burned for fuel. The remaining 
production together with withdrawals from 
stock was sold to tar-distilling plants for 
refining into a variety of tar-derived 
products. 

Most of the coke plants that processed 
crude tar in 1974 fractionated the tar 
in a process called "topping," whereby 
distillate fractions, consisting mainly of 
low-boiling tar acids and bases together 
with naphthalene, are obtained from the 
crude tar. The residue (called soft pitch) 
was usually used for fuel. Furnace plants 
integrated with steel plants in particular 
benefited from this operation because 
they could sell the distillate and retain 
the pitch for use as fuel, thereby reducing 
the amount of other fuels normally pur- 
chased. However, the relative quantities of 
tar topped, burned, or sold, depend on a 
number of economic factors, such as the 
availability and current market prices of 
tar, tar distillates, and other substitute 
fuels. Most of the merchant plant tar 
production was sold because these plants 
had little use for the pitch that represented 
65 to 92 volume-percent of the crude tar 
feed to the topping stills. 

The majority of the plants that processed 
crude tar recovered only crude chemical 
oil (also known as carbolic oil) and liquid 
residual tars ranging up to soft pitch. 
Some of the larger plants recovered a 
number of tar-based products, including 
creosote oil, cresylic acid, cresols, naphtha- 
lene, phenol, cresols, xylols, pyridine, 
quinoline, and medium and hard pitch. 
Although statistics on many of these tar 
derivatives are not shown in this report 
because of company confidentiality, the 
data were transmitted to the U.S. Tariff 
Commission, for publishing with similar 
data from tar distillers and petroleum re- 
finers, in monthly and annual reports on 
synthetic organic chemicals. 
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CRUDE LIGHT OIL AND DERIVATIVES 

Crude light oil is a mixture of aromatic 
hydrocarbons that are absorbed from the 
gas after tar, ammonia, and in some in- 
stances, naphthalene have been removed. 
Crude tar also contains an insignificant 
amount of light oil, but this usually is not 
recovered at coke plants. Virtually all 
crude light oil produced at coke plants 
is recovered by an absorption process in 
which the gas is contacted with a high- 
boiling petroleum oil or a coal-tar-based 
distillate as the gas passes through absorp- 
tion equipment. Crude light oil is stripped 
from the absorption oil by direct steam 
distillation. Approximately 2.5 to 3.0 
gallons of crude light oil (20 pounds) is 
recovered for each ton of coal carbonized. 
Yields vary with the kind of coals carbon- 
ized and with operating conditions. An 
average of 2.64 gallons of light oil per ton 
of coal carbonized was recovered at 51 
plants that extracted light oil in 1974. 
Yields per ton of coal were about the 
same in both merchant and furnace plants 
as in 1973. Eleven plants left the light 
oil in the gas to increase its calorific value. 

Producers sold 44% of their crude 
light oil output. The modest increase of 
crude light oil sales in recent years was 
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attributed to the inability of some plants 
to produce derivatives meeting the rigid 
specifications of dependable quality and 
competitively priced aromatic petrochemi- 
cals. Such plants sell crude light oil to 
petroleum-refining companies for process- 
ing with petroleum-derived fractions into 
benzene, toluene, and a number of other 
chemical intermediates. 

As with other coal-chemical materials, 
yields of products derived from crude 
light oil vary, but approximately 82 volume- 
percent of the crude light oil processed 
was recovered in 1974 as salable products; 
60.2% as benzene, 11.5% as toluene, 
2.770 as xylene, and 7.6% as other 
products. Approximately all of the benzene 
production was classed as specification 
grades. In past years, a large amount of 
motor-grade benzene was used to increase 
antiknock properties of gasoline, but pres- 
ent petroleum-refining techniques have all 
but eliminated this use for benzene. 

The unit value of light oil derivatives 
sold in 1974 ranged from 50.763 per 
gallon for specification-grade benzene to 
$0.265 per gallon for all grades of solvent 
naphtha. The average value of all light oil 
products sold increased 181% to $0.705 
per gallon. 


WORLD REVIEW 


World production of metallurgical coke 
in 1974 was estimated at 408.7 million 
short tons. This quantity was 2% higher 
than the 1973 output and the increase was 
attributed to large production gains in 
West Germany, Italy, the U.S.S.R., the 
United Kingdom, and Japan. 

Europe, with 56% of the total, led in 
world production. European output was 
4% greater than in 1973, mainly because 
of larger output in the U.S.S.R. Asia, with 
eight producing countries, ranked second 
in output while North America, with only 
three producing countries, ranked third. 

The U.S.S.R., with nearly 23% of the 
world output, was the largest producer of 
coke. The U.S.S.R. production increased 
3.7% over that of 1973; the estimated 
93.1 million tons of coke and breeze pro- 
duced in 1974 was a record output for the 
country. Metallurgical coke production, 
however, probably totaled about 88 million 
tons based on an estimated 5.1 million 
tons of breeze production. 


The United States, with 15% of the 
world total, ranked second in production, 
and Japan, with 12%, ranked third. The 
United States had a 4.3% production de- 
crease, but Japan’s output was 3% above 
that of 1973. 

Other leading coke-producing countries 
in order of output were West Germany, the 
People’s Republic of China, Poland, the 
United Kingdom, and France. Although 
metallurgical-grade coke was produced in 
30 other countries, the production of these 
five countries combined with that of the 
U.S.S.R., the United States, and Japan ac- 
counted for 79% of world production. 

In addition to metallurgical-grade coke, 
which is produced at high-temperatures in 
conventional slot- and beehive-coke ovens, 
19 million tons of other coke was produced 
at high, medium, and low temperatures 
in vertical and horizontal retorts and other 
types of carbonizing equipment. Commonly 
referred to as "gashouse" or "soft" coke, 
this material is not suitable for most 
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metallurgical applications, but is used prin- 
cipally for domestic heating, chemical 
processing, and gas production. Production 
of "gashouse" coke has been declining in 
recent years, and the 1974 world output 
was only about one-fourth as large as 
that of a decade ago. 

Nippon Steel Corp. (NSC) urged Jap- 
anese steelmakers to refrain from buying 
high-priced coking coal from the United 
States under spot contract conditions. NSC 
claimed that acceptance of the higher 
prices in the United States would stimulate 
other suppliers such as Canada, Australia, 
and the U.S.S.R. to raise prices to similar 
levels. The Japanese steel industry planned 
to import 16 million tons of U.S. coking 
coal, about 12 to 13 million tons of which 
were under long-term contracts that had 
fixed prices. It was also predicted that 
acceptance of high-priced coal under spot 
contracts would ultimately result in in- 
creases in the price of long-term contracts. 

NSC developed an industrial process 
for using a substantial proportion of non- 
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coking coal in a coke production venture. 
Advantages cited were that the consump- 
tion of coking coal could be reduced to 
55% from 70%, thereby making it possible 
to decrease consumption of extra-hard 
coking coal from a previous minimum of 
10% to 4% and that a low-operating-cost 
briquette-making plant would permit use, 
up to 2096 of the total weight of coals 
used, of noncoking coal previously con- 
sidered unusable in coke production. 

The principal Canadian steel producers 
—Steel Company of Canada (Stelco), Do- 
minion Foundries and Steel Ltd. (Do- 
fasco), The Algoma Steel Corporation, 
Ltd. (Algoma), and others—continued to 
obtain most of their coking coal from the 
United States, largely from the Appa- 
lachian coalfields. Some shipments of 
western Canadian coking coal were made 
to eastern steel plants for testing. The new 
planned transshipping terminal at Thunder 
Bay, Ontario, could help move Canadian 
metallurgical coal eastward as well as 
thermal coal for powerplants. 


TECHNOLOGY 


The reduction of atmospheric pollution 
at coke plants continued to receive atten- 
tion although no combinations of equip- 
ment proved to be totally effective and no 
major advances were forecast. The use 
of a hood to enclose the coke guide and 
coke car was described in British Patent 
1,329,533 (1973) issued to The Koppers 
Co. Inc., and titled: “Improvements in or 
relating to preventing air pollution about 
coke ovens." 

The method adopted at the Warren, 
Ohio, plant of Republic Steel Corp. to 
reduce air pollution during on-main charg- 
ing of oven batteries equipped with a 
single collecting main was described.* A 
breeches pipe was substituted for one of 
the center hoppers of the charging car. 
This design reduced the emission 8095. 
Remaining problems comprised the diffi- 
culty in attaining a full charge of coal, 
lack of suction through the breeches 
pipe, an increase in leveling time, and 
possibly an increase in the pentane-in- 
soluble content of the tar. 

The British Carbonization Research As- 
sociation (BCRA) in October 1974 issued 
the third edition of a 20-page special 
publication titled "Practical Suggestions for 


the Reduction of Smoke, Dust and Grit at 
Coke Ovens." Although most of the text 
relates to coke ovens, discussion is also 
gven to the handling and stocking of 
coal, coke and other bulk materials, boilers 
and ancillaries, odors from coking plants, 
and the determination of the mass emission 
factor. 

The smokeless-charging procedures de- 
veloped for use at the Clairton Works of 
the United States Steel Corp. was described 
in an AIME publication The procedure 
comprises the sequential discharge of coal 
from hoppers of the charging car in con- 
junction with the use of ascension-pipe 
steam injectors of increased size operated 
at higher pressure to increase the capacity 
to aspirate the gases and vapors from the 
oven chamber. The coal leveler bar is 
provided with a specially designed muff. 

USS Engineers and Consultants Inc. 
developed a system, described in British 
Patent 1,334,546, for the smokeless charg- 
ing of coke ovens. A special charging main 
is provided in addition to normal double 


Mantz, G. H Ironmaking Proc. AIME 1973, 


v. Kä P 271-275. 
G. T., and Lewis, Ironmaking 
Proc "AIME 1974, v Dës pp. 206-286. 
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collecting mains and is located above one 
of the collecting mains. The special main 
is connected into the central offtake from 
the oven battery to the byproduct plant, 
downstream from the butterfly valves con- 
trolling the back pressure in the regular 
collecting mains. During oven charging, 
the drop sleeves of the charging car are 
connected by a duct system and flexible 
couplings to a side arm of the charging 
main. A vacuum equal to 25 millimeters 
of HsO is maintained in the charging main 
in contrast to the positive pressure main- 
tained in the regular collecting mains. 
An additional connection between the 
charging main and the collecting main 
below it is provided with a valve con- 
trolled by a gas analyzer so that the 
oxygen content in the charging main is 
kept below the lower explosive limit by 
the passage of coke oven gas from the 
regular collecting main. 

Construction activities and some initial 
break in runs of a formed coke pilot plant 
were continued at Sparrows Point, Md., 
by a consortium of four steel companies 
and one coal company. The plant is 
designed to use either coking-grade or 
weakly coking-grade coal. Other objectives 
of the project are to curtail gas and dust 
emissions at coke works, to stretch the 
supply of low-volatile coal by using a 
single high-volatile coal, and to use sur- 
plus gas from the process, after cleaning, 
in steel plants and for power generation. 

A series of test runs using 20,000 tons 
of formed coke mixed with conventional 
byproduct coke were performed in a blast 
furnace a Inland Steel Co.’s Indiana 
Harbor Works, East Chicago, Ind. The 
furnace operation and iron quality were 
normal even when 50% of the coke 
requirement was supplied by formed coke 
made in the FMC Corp. Kemmerer, Wyo., 
plant using subbituminous Western coal. 

British Patent 1,350,494 was issued in 
1974 to Pullman Inc., for a process to 
produce formed coke for blast furnaces by 
briquetting dried, rushed, minus 10 mesh- 
noncaking or weakly caking coal with a 
residue from the thermal cracking of gas 
oil, and carbonizing the briquets. The 
heating rate in the critical temperature 
range 370° to 600° C is kept within de- 
fined limits to avoid the excess liquefaction 
of the binder that would occur with too 
low a rate and the fissuring of the briquets 
that would occur at too high a rate. 


451 


Cupola tests using formed coke made by 
the IChPW process and incorporating de- 
sulfurizing additions such as 596 manganese 
ore or limestone were described.’ Formed 
coke was used as a replacement for the 
charge coke only, and as a replacement 
for the charge coke and bed coke. The 
sulfur content of the cast iron was about 
2596 less than when using conventional 
oven coke. 

The British Cast Iron Research Associ- 
ation found no improvements when the 
mean size of foundry coke was increased 
above 3.4 inches. The use of larger coke 
increased combustion efficiency, but it also 
increased the sensible heat loss.* 

Five characteristics of good foundry coke 
that increased its efficient use in cupolas 
were discussed.“ Foundry coke should be 
uniform in size, stability, strength, and 
density and have proper chemical compo- 
sition. Ash, necessary to strength, should 
not exceed 8.0%. 

Collective operational changes including 
longer coking time, improved coal pulver- 
ization, and increased bulk density resulted 
in improved coke stability, a measure of 
coke strength. The unit production of both 
1,900-tons-per-day and 2,800-tons-per-day 
capacity blast furnaces increased as the 
coke stability increased. Production of hot 
metal increased almost 2% for each per- 
cent increase in stability. The effect of 
coal sizing was pronounced. For example, 
coal sized at 74% minus Lë inch produced 
a coke having 51.0 stability; coal pulver- 
ized to 8596 minus 1/8 inch produced coke 
having 59.5 stability. Hot-metal production 
using 51.5-stability coke with a maximum 
attainable wind rate of 92,000 cubic feet 
per minute was 2,400 net tons per day; 
coke with 59.0 stability permitted a wind 
rate of 110,000 cubic feet per minute 
resulting in a hot-metal production of 
2,800 net tons per day. The coke rate in 
pounds consumed per ton of hot metal 
produced decreased from 925 pounds to 
885 pounds as the coke stability increased 
from 55.0 to 59.0.“ 

Simon-Carves Ltd., developed & process 


* BCRA Review. V. 1, No. 2, April-June 1974, 
"s * Ciupka, I. Koks—Smola—Gaz. 1973, v. 18(2), 


R ; 
April-June 1574. p. 117. 
9? Foundry. Using Coke Efficiently in Cupolas. V. 
101, No. 8, August 1973, G 24-26. 
10 Quigley, J J. and y ‘Im roving er 
E ormance. el Maker, v 2, 


2, February 1975, pp. . 2828. 
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in which coke is quenched by immersion in 
water. The coke is deposited on the surface 
of the water and is then moved along the 
surface or in suspension so that the lumps 
of coke sink while being saturated with 
water. The coke is moved along the bottom 
of the water bath from where it is trans- 
ferred to an overhead belt conveyor where 
the adhering water evaporates. The volume 
of the water in the bath is sufficient to 
prevent the formation of quench vapors 
resulting in atmospheric pollution. The 
process is protected by British Patent 
1,347,654 issued in 1974. 

British Patent 1,349,186 issued to 
Firma Carl Still in 1974, describes a coke- 
oven-heating system in which air and lean 
gas are distributed to a heating flue through 
a vertical series of slots connected to a 
riser duct in the partition between the 
flue and the adjacent flue. The riser ducts 
are arranged in pairs (one pair for air 
and one pair for lean gas per flue). The 
system permits adjustment of the vertical 
heat distribution by changing the propor- 
tions of air or gas supplied to the riser 
ducts in each pair, which are connected 
to different regenerator chambers. 

The addition of breeze to a coke-oven 
charge has a systematic influence on the 
tensile strength of coke when other carbon- 
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ization factors are closely controlled. In 
general, the tensile strength progressively, 
though nonlinearly, decreases with increas- 
ing breeze addition. The extent of this 
effect depends on the particle size of the 
breeze. By using smaller particle sizes of 
breeze at low levels of addition, a coke 
of increased tensile strength can be pro- 
duced. At higher levels of breeze addition, 
the strength is again decreased. A maxi- 
mum coke tensile strength was obtained 
when the oven charge contained about 
7.5 weight-percent of 63-micrometer breeze. 
Changes in tensile strength were accom- 
panied by changes in porosity and apparent 
density. Changes in other textural para- 
meters such as dimensions of the pores 
and pore walls were less clearly evident." 
The operating characteristics of high- 
capacity coke ovens, design concepts and 
economics were reviewed.“ Subjects dis- 
cussed included heating systems, refrac- 
tories, heat consumption, carbon formation, 
and the future of high-capacity ovens. 


H British Coke Research Association. Studies of 
the Tensile Strength of Coke: The Influence of the 
Addition of Breeze to Charges Carbonized in a 7- 
kg Oven. Coke Res., No. 81, November 1973, 16 


p. 
i 12 Wagener, D. Characteristics of High-Capacity 
Ovens. Iron and Steel Eng., V, 51, No. 10, October 
1974, pp. 35-41. 


Table 2.—Statistical summary of the coke industry in the United States in 1974 


Coke produced: 
At merchant plants 
At furnace plants 
Total 3 
Breeze produced 
Coal carbonized: 
Bituminous: 
Thousand short tons 
Value (thousands) 
Average per ton 
Anthracite : 
Thousand short tons 
Value (thousands) 
Average per ton 
Total coal: 
Thousand short tons 
Value (thousands) 
Average per ton 
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Average yield in percent of total coal carbonized: 


Coke 
Breeze (at plants actually recovering) 
Coke used by producing companies: 

In blast furnaces: 
Thousand short tons 
Value (thousands) 

In foundries: 

Thousand short tons 
Value (thousands) 

For other industrial uses: 

Thousand short tons 
Value (thousands) 


See footnotes at end of table. 
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Slot ovens Beehive Total 
Ovens 

5,106 (4) (3) 
do 55,630 (1) (1) 
- do .... 60,737 845 61,581 
eae 6,09 e 6,094 
REN 88,410 1,840 89,750 
8,230,812 Ww W 
SE $36.54 WwW W 
444 TE 444 
3 $11,648 za $11,643 
ele $26.22 RS $26.22 
3 88.854 1,340 90,194 
$8,242,455 W W 
336.49 W Ww 
SER RTS EE 68.36 68.06 68.28 
5.73 "o 5.73 
Ee 58.567 2o 58,567 
$4,002,398 SCH $4,002,898 
DEE 271 AL 271 
3 $19,545 M. $19,545 
Taa 809 Sg 809 
$21,872 2s $21,872 
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Table 2.— Statistical summary of the coke industry in the United States 
in 1974— Continued 


Slot ovens Beehive Total 
Ovens 
Breeze used by producing companies : 
In steam planta: 
Thousand short tons 22 204 m 204 
Value (thousands) 22222 $2,161 ŽS $2,751 
In aggiomerating plants: 
Thousand short ton 1,470 EX 1,470 
Value (thousands) 22222 $20,248 = $20,248 
For other industria] uses: 
Thousand short tons gg 971 uc 971 
Value (thousands) LLL LL LL LL LL cssc cse $14,461 as $14,461 
Coke sold (commercial sales) : 
To blast furnaces: 
Thousand short tons 8 2,820 845 8,665 
Value (thousands) $150,247 $87,196 $187,443 
Average per ton $53.28 $44.02 $51.14 
To foundries: 
Thousand short tons 8,110 E 8,110 
value (thousands) 2222222 $245,431 De $245,431 
Average per ton een $18.92 "m $18.92 
To other industrial plants: 
Thousand short tos 908 o: 908 
Value (thousands) lc LLL Lc LLL LLL l2- 853.873 is $58,878 
Average per ton E —P— $59.88 s $59.88 
For residential heating: 
Thousand short tons (9 E (9) 
alue (thousands) _.-.--------------------------— (*) me (*) 
Average per tons e onem iae (*) E (*) 
Breeze sold (commercial sales) : 
Thousand short tons |... c Lc LLL LLL c LLL LL «„ 2,810 oe 2,810 
Value (thousands) L Lll LL c LLL Lll c 2-222 $41,192 2 341.192 
Average per ton 2222223255233 8 $17.88 Be $17.88 
Coal- Chemical materials produced: 
Crude tar: 
Thousand gallon ccc LLL. Lll. 677,447 aon 677,447 
Gallons per ton of coal 2----------------------—- 7.62 p 1.62 
Ammonia: 5 
Thousand short tons 572 a 572 
Pounds per ton of coal __._____-________ cc Lc... - 16.65 NT 16.65 
Crude light oil: 
Thousand gallons --------------------------------- 217,416 EG 217,416 
Gallons per ton of cohallll c.l. 2.64 NN 2.64 
Millon cubic feet `. 967,244 E 967,244 
Thousand cubic feet per ton of coal 10.89 E 10.89 
Percent burned in coking process 39.38 ol 89.38 
Percent surplus used or sold .................- 59.35 RS 59.35 
Percent wasted . |... 2 222--------------—---—- 1.27 zc 1.27 
Value of coalchemical materials used or sold: 
Crude tar and derivatives: 
Used te ieee... thousands $66,867 Gë $66.267 
^h MERECE ͤ K MM do $135,792 fara $135,792 
Ammonia products do $37,175 v $37,175 
Crude light oil and derivatives" ___________ do $113,799 NP $113,799 
Surplus aas do $299,102 e" $299,102 


W Withheld to avoid disclosing individual company confidential data. 

1 Not separately recorded. 

3 Plants associated with iron-blast furnaces. 

3 Data may not add to totals shown because of independent rounding. 

á ‘Included with “To other industrial plants" to avoid disclosing individual company confidential 

ata. 

5 In terms of sulfate equivalent. 

* Includes ammonium sulfate, ammonia liquor, and diammonium phosphate. 

7 Includes intermediate light o 
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Table 3.—Summary of oven-coke operations in the United States in 1974, by State 


Coal Coke 
Plants in carbonized Yield produced 
State existence (thousand of coke (thousand 

Dec. 81 short from coal short 

tons) (percent) tons) 
Alabama 2-2 ob cone de 1 1,914 70.08 6,122 
California, Colorado, Uta 8 5,310 62.52 8,920 
Ilinois ee ee? 4 8,018 68.46 1,912 
Indiana. icc ³ðVUꝛuſ ĩð eee 6 18,748 66.02 9,073 
Kentucky, Missouri, Tennessee, Texas _______-_ 5 2,796 68.67 1,920 
Maryland and New Lork 4 9,312 69.34 6,457 
Michigan ` 3 4,531 71.98 8,259 
Minnesota and Wisconsin 8 1,302 73.27 954 
G ĩ]˙r 1. == y y EE e 12 12.968 68.19 8,848 
Pennsylvania.. 12 23,804 70.04 16.323 
West Virginia ._-_--------------=-—-- 8 5,262 67.56 8,565 
Total in 19741 ...... .........----.- 62 88,854 68.36 60,737 
At merchant plants ` 14 7,071 72.21 5,106 
At furnace plant 48 81,788 68.02 55,680 
Total in 197888 63 92,806 68.42 68,496 


1 Data may not add to totals shown because of independent rounding. 


Table 4.—Summary of bechive-coke operations in the United States in 1974, by State 


Coal Coke 
Plants in carbonized Yield roduced 
State existence (thousand of coke (thousand 
Dec. 31 short from coal short 
tons) (percent) tons) 
Pennsylvania and Virginia: 
Total 1974 v 5 1,840 68.06 845 
, 5 1,810 68.28 829 


COKE AND COAL CHEMICALS 455 


Table 5.— Production of oven and beehive coke in the United States, by month 


(Thousand short tons) 
1973 1974 
Month Total Daily Total 
average! average! 
OVEN COKB 
JADUALy E 5,364 173 5,422 176 
February Mic eee se ees esas 4,891 176 4.974 118 
— ( 8 5,856 173 5,265 170 
20 eebe 5,262 175 5,255 176 
Terum vum . f!!! T——2—— — 6,464 176 5,869 173 
DUNO n unco d E 5,825 177 5,218 174 
CH EE 5,807 171 5,251 169 
e ß Less. is 5,888 174 5,219 168 
September ....... 2. LLL LL LL LLL LL LLL LLL Lll 5,158 172 5,056 169 
October ....... ee 222222 E 5,858 178 5.214 168 
November ... LLL LLL C CL c cen ac 5,218 174 4,421 148 
dE 5,426 175 4.067 181 
Totals EE 68,496 174 60.787 106 
BEBHIVE COKE 
January EE 68 2 67 2 
F MERETUR EE 62 2 Së 2 
March EEUU ENORMES 65 2 68 2 
Apr RE E 64 2 10 2 
May NEE 66 2 68 2 
JUD EE 60 2 86 2 
July EE 64 2 61 2 
August EEN 71 2 81 3 
September .... 2 ccc Llc cc LLL LLL LL. --- 67 2 88 8 
Dal xc Dia DEN 88 88 3 87 8 
November 81 A 64 2 
222 8 82 3 62 2 
ze d 829 2 845 2 
TOTAL 
January EE 6,427 176 5,489 177 
February 4««ł«é«««„„łv„„%ũ. 4,953 177 5,088 180 
geehrt 5.421 178 5,838 12 
April -oina EE 5,826 178 5,825 178 
JJ —— H— ⁵ð d 5.520 178 5,488 1165 
JUNG ege 5,382 179 5,285 176 
EN, Acme NER C CE 5,871 178 5,812 171 
Augüit EE 6,454 176 5.800 171 
September .... ee EE E NN E 5,220 174 5,189 171 
Geil 8 6,441 176 5,80 171 
Novemddeerrrrrrr‚r‚rẽ8 5.299 177 4,491 150 
M PDC PME NONI CREDE 5,508 178 4,180 138 
Total? WEE 64,825 176 61,581 169 


1Daily average calculated by dividing monthly. procuetion by number of days in month. 
3 Data may not add to totals shown because of ependent rounding. 
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Table 6.—Production of oven coke in the United States, by type of plant 


(Thousand short tons) 


1978 1974 
Month Merchant Furnace Merchant Furnace 
plants plants plants plants 
PRODUCTION 
rr... tee ees. 460 4,904 446 4,976 
February s- cco eee ee ee 407 4,484 426 4,549 
Mareh Ze 456 4,900 445 4,820 
April Aere Ee s er 484 4,827 438 4,817 
MAY EEN 484 5,019 447 4,922 
JJöõĩÜ˙ ³⁵ ⁵ ð y ĩ ; 432 4,893 481 4,782 
TEE a Meets E 438 4,869 428 4,828 
August i Ad EEN 435 4,948 425 4,793 
September 2 LLL LL LLLL nann. 438 4,715 416 4,640 
October Mec ES 448 4,910 429 4,784 
e TEE 435 4,788 417 4,010 
December 22.2 uL once oie eee d m 455 4.972 354 8,714 
/ ³Ü¹àA EES 5.271 58,225 5.106 55,630 
DAILY AVERAQE 
January EEN 15 158 14 161 
Fehn LA t LET oc 15 160 15 162 
Mareh ood ³ðKd s n LE Irc 15 158 14 155 
ADEM EEN 14 161 15 161 
May centies umsk x 14 162 14 159 
MUNG? ail c ad ll EE EE 14 163 16 159 
II ³ĩͤ c ĩᷣ T Ue adu des 14 157 14 156 
KAM c cus LL c ³ A 8 14 160 14 155 
September 15 157 14 154 
October 243 ci et ee Saeco cee 14 158 14 154 
November Eeer et ee ee el 14 159 14 184 
Decemeee scseceuwocsd ga 14 160 11 120 
Average for year _____________________ 14 160 14 152 


! Data may not add to totals shown because of independent rounding. 


Table 7.—Production of oven coke and number of plants in the United States, 


by type of plant 
Number of Coke produced 
active plants ! (thousand short tons) 
Year 
Merchant Furnace Merchant Furnace 
plants plants plantes plants 
1070. ccce oe 316 849 5,915 59,739 
1971 8 16 549 5.567 51.097 
Kn ĩͤ ans 14 549 5,626 64,228 
1978— 4 14 549 5,271 58,225 
Är kt WEE 14 48 5,106 55,630 


Percent 
of production 
Merchant Furnace 
plants plants 

9.0 91.0 
9.8 90.2 
9.4 90.6 
8.8 91.7 
8.4 91.6 


1 Includes plants operating any part of the year. 
3 Includes one light-oil-refining plant. 
3 Includes one tar-refining plant. 
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Table 8.—Production of coke in the United States, by State 
(Thousand short tons) 
State 1978 1974 
OVEN COKE 
SIN TEE 5,132 S 
California, Colorado, Utah ` ee 8,886 8,820 
III ⁵˙».iõẽ0AAA.. ³ -A ⅛ð2! ð]ĩ;=ç ⁰:v, n ⁰⁰ 88 1.941 1.912 
, e . ⁊ð ß TC MM TP ES 885 07 
Kentucky, Missouri, Tennessee, Tease 444444 1,936 1,920 
Maryland and New Tork 7,070 6,457 
EEN 8,871 3.259 
Minnesota and Wisconsin .... nnn 222 844 954 
EE ⁵ ⁵ EE 9,488 8,848 
Pennsylvania ..-—-———-nnclzlezLeeeecencun2emeuowesemcuenue —'˙1:: 16,710 16,828 
Rar MEME ee dd se ee ees 3,832 3,555 
Totali un ⁰˙v EEN 68,496 00,781 
BEBHIVB COKB 

Pennsylvania: ere EES 829 845 
Ji! dd . (3) (3) 
Total ZE Ee DL E 829 845 
Grand tótall HE 64,825 61,581 


1Data may not add to totals shown because of independent rounding. 
3 Included with Pennsylvania to avoid disclosing individual company confidential data. 
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Table 10.—Oven- and beehive-coke breeze used and sold in the United States, by use 
( Thousand short tona) 


Used by producers 


— Ánh EE Average 
Year In In For other Sold value 
steam  agglomerating industrial per ton 
plants plants use 
hö AAA 866 1,948 704 12,067 $9.74 
1! op es thu piae 309 1,582 650 1,879 10.80 
Dp EE 265 1,805 704 12,118 10.59 
1973 WË 234 1,689 917 12,165 10.89 
II 0 DL panis 204 1.470 971 2.310 17.88 


d not include beehive-coke breeze sold (to avoid disclosing individual company confidential 


Table 11.—Apparent consumption of coke in the United States 
(Thousand short tons) 


Consumption 

Total Net Apparent In iron All other 

Year production Imports Exports change consump- furnaces 2 purposes 
n tion — ———— 
stocks Quan- Per- Quan- Per- 
tity cent tity cent 
19704 66,525 153 2,478 +9938 68,207 58,151 92.0 6,056 8.0 
10971. clu 57,436 174 1,509 — 588 56,689 51.498 90.8 5,191 9.2 
1972222222 60.507 185 1,232 — 586 60,046 64,607 90.9 5.439 9.1 
1978 — 64,325 1,078 1,395 — 1,757 r 65,802 60,720 92.8 5,082 7.7 
1974 .........- 61,581 3.540 1.278 — 249 64.092 58.441 91.2 5.651 8.8 


r Revised. 
1 Production plus imports, minus exports, plus or minus net change in stocks. 
2 American Iron and Steel Institute; figures include coke consumed in manufacturing ferroalloys. 


Table 12.—Coke and coking coal consumed per short ton of pig iron and ferroalloys 
produced in the United States 


Coking coal 
Coke per Yield per short ton 
Year short ton of coke from of pig iron and 
pig iron and coa] ferroalloys 
ferroalloys ! (percent) (pounds, 
(pounds) calculated ) 
D] WEE 1.266.6 69.0 1,833.0 
BOUL. EE 1,260.8 69.0 1,827.2 
1912. rnuacouscueclseunqacececLu secu at. 1,221.6 69.0 1,767.9 
e . te wees 1,200.0 68.4 1.754.4 
E ké WEE 1,218.7 68.3 1,776.6 


1 American Iron and Steel Institute; consumption for pig iron only, excluding furnace making 
red d ce was 1,260 in 1970; 1,254 in 1971; 1,216.2 in 1972; 1,193.8 in 1973; and not available 
n 8 
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Table 13.—Oven coke produced in the United States, used by producers, and sold in 1974, 


by State 
( Thousand short tons and thousand dollars) 


Used by producing companies Commercial sales 


In blast furnaces For other purposes? To blast-furnace 
State Quantity plants 


produced ————————————-  —————————— ͤ—ä. iu. —ñADͤ— 
Quantity Value Quantity Value Quantity Value 


Alabama ` 5,122 8,185 248,671 191 18,588 984 57,576 
California, Colorado, Utah __ 3.820 8,198 196,886 un (1) E SS 
Illinois _______..- ---- 1,912 1,807 116,740 (3 (2) (2) 83 
Indiana 9.078 8,414 604,490 4 848 (3) a 
Kentucky, Missouri, 

Tennessee, Texas ` 1,920 (8) (3) 84 2,195 (3) 3) 
Maryland and New Vork 6,457 6,144 460,858 100 1,229 (2) 2) 
Michigan .. ... _._____-_ 3,259 (2) (2) (2) (3) 130 9,484 
Minnesota, West Virginia, 

isconsin ...... 4,509 4,024 290,609 (3) (2) (2) e y 
e 8,848 7,952 600,639 (3) (3) (3) 
Pennsylvania 16,328 15,427 1,250,855 28 1,826 74 
Undistributed —-_____.._____ ek 8,474 288,605 228 16,735 1,681 Mi 

Total 19743 _________ 60,787 58,567 4,002,898 681 41,417 2,820 160,247 
At merchant plants 5,106 Si EH 210 18,722 1,698 71,641 
At furnace plant 55.680 53,567 4,002,393 371 27,695 1,128 72,106 
Total 1978 68,496 57,860 2,146,158 610 27,717 8,086 98,898 
Commercial sales—Continued 
To foundries To other industrial Total 
plants 4 


Quantity Value Quantity Value Quantity Value 


Alabama 729 65,217 (2) U. (s) (3) 
California, Colorado, Utah __ (3) (3) (3) (1 8 3) 
Ini nos 2 e Bé Si 8) d 
Indiana (3) (3) (3) (3) 610 47,118 
Kentucky, Missouri, 

Tennessee, Texas (3) (3) (3) (3) 1,318 62,318 
Maryland and New Tork (13) (3) 78 4,428 (1) ( } 
Michigan (3) (3) (3) (3) (3) (3 
Minnesota, West Virginia, 

isconsin FFC 408 33.579 81 5.524 B (3) 
Ohe (3) (3) 66 8,200 (3 (3) 
Pennsylvania `. 501 89,106 318 20,176 888 63,628 
Undistributed |... .......... 1,478 117,529 875 20,544 4,027 276,492 

Total 19748 ... .. . 8,110 245,431 908 63,878 6,838 449,551 
At merchant plants ________ 2,105 215,848 640 28,829 4,948 $27,713 
At furnace plants ________. 405 30,089 367 25,048 1,895 127,838 
Total 19782 8,349 183,337 1,204 44,010 7,589 325,745 


n 1 Comprises eis 271,000 tons valued at $19,545,000 used in foundries; 809,000 tons valued at $21,872,000 
or other purpos 

3 Included with "Undistributed"' to avoid disclosing individual] company confidential data. 

3 Data may not add to totals shown because of independent rounding. 

4 Includes coke used “For residential heating." 


Table 14.— Production and sales of beehive coke in the United States, in 1974 
(Thousand short tons and thousand dollars) 


Commercial sales 


State To blast- 
Produced furnace plants To foundries 
Quantity Quantity Value Quantity Value 
5 and Virginia: 
. eee ⁰ 845 845 87,196 IT xs 
IJ ⁵ 8 829 829 22, 665 ione E 
Commercial sales—Continued 
To other For 
industrial plants residential heating Total 
Quantity Value Quantity Value Quantity Value 
oo and Virginia: 
ü o ee eee ^" ES XR us 845 37,196 
1918 ED DM SC mper PELO (1) (1) us Lum 829 22,665 
SEENEN 


1 Included with beehive-coke sold “to blast-furnace plants” to avoid disclosing individual company 
confidential data. 
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Table 15.— Distribution of oven and beehive coke and breeze in 1974 
(Thousand short tons) 


Coke 
Consuming State To blast- To other Breeze 
furnace To industrial Total? 
plants foundries plants 
Alabama ` ͤ4ͤ4ͤ44ͤ4é4ͤ„„é4ł„4ł„„ „1 1„„ 8,028 360 74 8,468 291 
Arizonā ee Deeg E 2 2 4 ve 
020451. WEE M 2 2 2 
California 1.289 40 23 1.352 52 
Sei EEN 748 8 16 7 48 
Connecticut 2... LLL LLL Lc Lc ces eee ee cene ak 12 (*) 2 (€) 
TER s TM (*) (*) (4) 
J)) 8 1t 2 8 11 2 
JJ ĩðjdd p ðâ ĩ RN Se 8 6 14 1 
M ³o¹¹¹¹ E (*) 45 46 
Iii 2.867 218 32 3.112 365 
mei ? 8,699 175 41 8,915 921 
L.C — 106 1 107 we 
Kansas VVT ee 12 1 12 (€ 
Kentucky o ³ðVüu K ui. 1,012 44 17 1,078 119 
Louisiana Ll c uno Gnome no E wed OR 1 6 
!!; 8 =a 1 (4) 
Maryland . -MMMM 8,125 11 8,188 258 
assachuse tts Ge 35 (*) i 
Michigannnsss 4,248 659 75 4,982 259 
Minnesota -` --------------------- 12 28 28 58 
Mississippi _ „„ „„ ou. 1 1 2 Z 
Missouri GE o E a HEAR a SES 14 56 70 86 
enen ⁵ð, Eé 2 20 22 20 
Nebraska oco cose eR eee niue eee Ge 3 6 8 (4) 
% TEE ie (*) m (*) me 
New Hampshire Es SS 1 pe 
New Jersey ...........-..--22-22-22.2.2.-.- el 75 57 132 40 
New Mexico Ee um Me 1 1 1 
New orʒKõKʒKkKʒKKkKkk 444 3.104 132 70 3.307 388 
North Carolina s 13 4 17 10 
o Dakota EE e 1 2 8 (*) 
r m eo e oes eae 9,800 454 125 10,379 184 
Oklahoma ___...-_------ ER 4 1 6 6 
Oregon EENEG Sg 2 18 14 4 
Pennsylvania 14,201 816 194 14,711 624 
Rhode Island 4442 Gë 4 (6) 4 »- 
South Carolina E 7 45 52 10 
South Dakota 2 lc cc ccc l ll. Sé (4) I. (*) A 
ens 32 84 27 148 92 
ONES: 24s oleae eos A cease Sue eee ee 746 115 52 918 70 
1: Ae 1,184 17 79 1,280 86 
LEE ER 1 EH 1 T 
Virginia ee eebe ES 85 8 88 116 
Washington 4 3 7 
West Virginia |... 2L LL cllc. 3,133 6 12 8,151 214 
Wisconsin SH 179 8 18 21 
Kë SE cb 3 4 4 (*) 
Totals- eebe 67,228 8,232 1,171 61.627 4,881 
Exported ......... 2.2 LL LL LL L2l222222222- 9 149 46 204 98 
Grand totaaallnnsssnss 67,282 8,382 1,217 61,831 4,954 


1Based on reports from producers showing destination and principle end use of coke used and 
sold. Does not include imported coke which totaled 8,540,000 tons in 1974. 

3 Includes coke used for residential heating. 

3 Data may not add to totals shown because of independent rounding. 

Less than 3 unit. 
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Table 16.—Producers’ stocks of coke and breeze in the United States on Dec. $1, 1974, by 


State 
(Thousand short tons) 
Oven coke 
State Residential 
Blast Foundry heating Total 1 
furnace and other 

222 ð ⁵ LE 49 2 (3) 52 $1 
ot oer nia Colorado, Utab 89 GEN 2 89 41 

JJ ĩͤ VT eres 187 — 137 
1 add 3 JVC 187 2 (1) 189 228 

Kentucky, Missouri, "Tennessee, Texas 2 1 (3) 8 
nd and New York . ... ... AA xt 2a 58 202 

Heilt REIS 86 (3) (3) 37 

Minnesota and Wisconsin 2 B 1 8 
Ohio ` 22- eine te 108 2 1 104 53 
Pennsylvania 190 21 9 220 185 
West Virginia AR Ke "A 48 2 
Total 19741 ______-_______- ee 897 27 12 985 879 
At merchant plante 8 10 7 26 240 
At furnace plant 889 16 4 910 639 
Total 1978 —— 1.098 50 41 1.184 2740 


1 Data may not "Us to totals shown because of independent rounding. 
3 Less than % u 
8 Revised to A et. inventory adjustments. 


Table 17.— Producers! month-end stocks of oven coke in the United States 
(Thousand short tons) 


— At merchant plants At furnace plants Total ! 
on Ge, EE, VE 
1978 1974 1973 1974 1978 1974 
January EE 826 72 2,497 1,058 2,824 1,125 
Februar 291 69 2,269 1,070 S 1,189 
March ou neret uu sc Lee 252 68 2,089 ol * , 
April e 206 53 1,829 1,180 2,0865 1,188 
By EE 159 46 838 1,193 1, 1,288 
7Ü—ĩ¹b¹i A 139 87 572 1,205 1,712 1,248 
I; 8 148 30 1.367 1,116 614 1,146 
August EE 150 $1 1,370 1,167 1,620 à 
September `... — e ENEE 126 28 1,878 1,298 1,601 1,821 
Seid 96 29 1.389 1,269 1,485 1,298 
November ........ LL Ll Lll cllc... 76 31 1.286 1,083 1,318 1,064 
Decemdeeerrrnnrrr‚nd c c... - 71 25 1,118 1 1,184 85 


1 Data may not add to totals shown because of independent rounding. 


Table 18.—Average receipts per short ton of coke sold (commercial sales) in the United 


States, by use 
To blast- To To other For 
Year furnace foundries industrial residential Total 
plants plants heating 
OVEN COKB 
Lu BEE $25.05 $40.88 $22.74 $20.19 $29.97 
11111111 - 30.49 47.98 29.75 1 $7.41 
1972 EE 80.64 51.16 86.48 (1 40.70 
177 ⁵ĩ A 82.41 54.78 36.55 (1) 42.92 
1 ³ AA RS 53.28 78.92 59.38 (1) 65.74 
COEB 
7 19.77 18.98 28.01 Ge .89 
Lë BEE 21.24 Ee ES 21.24 
1972 oss sees 22.01 E Ww SE 22.01 
1978 `.. AAA 8 27.81 E Ww SS 27.81 
OT € 8 44.02 E Se E 44.02 


W Withheld to avoid disclosing individual company confidentia] data. 
1 Ineluded with To other industrial plants." 
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Table 19.—Coke exported from the United States, by country and customs district 


1972 1978 1974 
Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
COUNTRY 
Algeria ` ac = 191 $14 m m 
Australia |... 114 $10 205 4 101 $26 
Belgium-Luxembourg ...... $4,041 608 84,714 1,728 62,723 1,507 
BFE!!! 11.775 699 8,465 537 1,069 846 
Canada 488,006 14,996 147,548 18,210 709,717 24.760 
Dominican Republie 448 11 878 9 791 23 
France `.. _____-____--____ 262 6 Së Ja 127 64 
Germany, Wet 141,021 1,989 265,084 5,270 119,831 2.538 
Indis |: ˙² » 614 26 1,128 55 a 
WAR. 5 68 4 184 16 2,879 91 
Ri 7,852 106 on 6,405 184 
12 my up CER 88,236 1,412 82,338 611 4,539 804 
See e A — weno moe —— — em 105,181 4,049 102,284 8,874 157,956 6,107 
Netherlands CDU MRNA 129,654 1,172 104,845 1,728 95,985 2,389 
r cestode 8,471 215 8,019 140 12,628 8 
ee EE 1,983 86 141 15 128 25 
E777. T EE KU 86 4 
poten iA. POE E IRE 57,950 1,318 ae a 
Singapore 5 52 2 1.760 155 
South 4 Africa, Republic of 1 759 16 58 156 
2 8 106,839 1,683 28,821 405 92,864 8,487 
Sweden JSC 5,480 135 4,592 111 
United Kingdom ` 8,704 229 838 75 782 110 
Venezuela _________________ $2,174 1,664 548 22 1,812 64 
Yugoslavia `. 12,270 388 6,527 287 3,466 182 
Other eeneg eer 636 21 696 20 1,418 101 
Tot 1,231,683 30,720 1,394,980 83,138 1,277,681 48,564 
CUSTOMS DISTRICT 
Baltimore 127.156 2.572 107,709 2,609 30.777 801 
Buffalo ` ee 280,965 8,796 424,922 11,236 866,858 18,228 
Charleston, S.C GC = EN Ge 551 69 
icago ....-.-...-....-.-. 64,037 158 10,052 111 71,902 2,038 
Cleveland .-......-- 133,412 1,051 78,190 685 12,040 1 
etroit ` LLL ll... 189,728 4,683 188,367 4,610 804,224 9,770 
Dl! ew es ee 14,168 185 65,022 7 11,851 255 
ED EE 1 8 1 8 25 
Great Falls 170 9 701 18 8,761 165 
ouston ___---__--_ 2,047 98 1,420 101 5,646 890 
Laredo ĩ ²˙ AAA comedi 96,899 8,852 100,856 8,829 154.657 5.982 
Los Angeles 53,054 88 20,849 66,997 1,218 
WAN SE 67 7 
Mobile 146.551 3,285 42,056 938 1,086 48 
New Orleans ....... ...... 5,050 297 41,459 1,067 17,119 1,076 
New York Cit 580 20 878 5,046 121 
Oocaleesssssss 614 24 821 26 1 28 
Norfolk `. 58,650 887 122,222 1,954 114,808 8,057 
Ogdensburg ............... 8,812 17 2,2 5 : 1 
Pembina ` ae 16,563 875 17.332 933 24,988 1,005 
Philadelphia 81.667 2,857 164,885 3,794 68.382 3.452 
an CERO ue dence 8 81 2,111 
San Francisco o 6,744 136 25 Se T! DE 
TG 3,882 183 5.208 292 8.249 482 
JJC E LRL E 21 1 89 2 187 8 


reel 1,231,633 80,720 1,894,980 83,188 1,277,681 43,564 
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Table 20.—U.S. imports for consumption of coke, by country and customs district 


1972 1978 1974 

Quantity Value Quantity Value Quantity Value 

(short (thou- (short ( thou- (short (thou- 

tons) sands) tons) sands) tons) sands) 

COUNTRY 
Australia `. ex NM 128 $2 M t 
Belgium-Luxembourg ........... Sc e as Ge 661 $57 
Canada 4444 171.297 $4,276 289,618 9,099 194,781 1,982 
Czechoslovakia Sé "e 11,674 855 p Sé 
EE KS iz » SES 2,222 127 
Germany, Wet 268 42 732,084 21,969 2,161,585 156,005 
Hungary ...............---...-- M a 8,190 108 e x 
Italy -e 3 ul 8 -< ais $1,945 1,271 1,958 572 
7 eise ecl Sé ae S ER 4 (1) 
Netherlands EN MR E is 62,917 5.885 
New Zealand ͤ Gs 2 s ES 8,842 618 
Norway .. .. ... . .....------- m Sc s an 55,516 *8,860 
South Africa, Republic f 18,457 881 Sa ten 84,222 937 
USS R D: ae Se ee Si ES Ze ëch 28,733 2.379 
United Kingdom ................ 1 (1) 9,208 459 883,440 14,800 
Total WEEN 185,023 4,649 1,077,737 39,263 3,540,326 193,166 
CUBTOMS DISTRICT 
Baltimore `. S ead 225,368 9,749 139,484 85,208 
HOBUON ge 1 0) z= oe Je Ge 
Buffalo... eee ee ee 8,110 66 45,746 1,548 18,098 696 
Charleston 13.457 831 SS wed 11,759 828 
Chicago .... ......-...-.--.-...- 20,276 730 76.045 2.795 857,555 22,299 
Cleveland .........--.--.---..-.- 25,768 298 aes E 84,142 5,694 
Detroit J ͤ wu 21,487 342 184,987 4,592 re 2 bt 
A ³o·¹AàAAA Së "E SE x ; 
Great Falls 100,187 2,814 102,754 2,885 119,199 4,088 
Honolulu 165 11 165 18 Ges Gs 
Milwaukee du Bese ee ie é Se S ER e 22 E 
inneapolis ____--_--____-______ Se re ac us 
New Orleans 108 81 94,932 8,576 288,248 17,481 
New York City Es a = SE 4 (1) 

Ogdensburg .................... 229 13 2,352 128 — 
Pembina  ...............--.--.- SES Ss Së es 2,040 101 
Philadelphia a Ge 884,966 18,454 1,570,657 78,834 
Portland, Maine 84 1 um He 80 1 
St. Abb 8 256 12 10,472 528 805 54 
Tampa ---------------------- e ES EZ ad 8,842 613 
Wilmington, N.C ..............- A "^ NN SE 2,497 253 
ll. S 185,023 4,649 1,077,781 89,268 3,640,826 198,165 


1 Less than % unit. 


Table 21.—Coke: World production by type and country 
(Thousand short tons) 


Kind of coke and country ! 1972 1978 1974 » 


METALLURGICAL COKE? 
North America: 


nnd bo eS eee eA ee 6,207 6,920 6,008 
Meloo dee t 1,935 2,182 62,282 
United dd ] r AE EE 8 60,507 64,825 61,581 
South America: 
Argentina * . .......... LLL eee r 520 r 490 650 
Lie BEE r 1,961 1,978 e 2,000 
Lë TEE r 839 $31 884 
Colombia o ³o Ad ⅛ð EN 578 e §20 441 
G:: ]⁵]˙’ a eh y a he a Re 87 * 39 0 89 
Europe 
Aüstria ee 1,886 1,894 1,911 
Belgium. ope sd ee kms eer 7,980 8,599 8,874 
Sense r 11,772 11,939 12,011 
ET REES 95 61 T 
LR 1 2: 22 245 250. c2 Me e a ha incu eerie r 12,726 18,095 18,539 
Germany, East « “!“ - 1,769 2,046 * 2,046 
Germany, wd Ee r $7,976 87.475 88.515 
LEE d Er eS r 297 441 10 
Tape )))) 8 7 790 8 460 9 442 
PPV ³o—w ³dddddddddddddddd EI A LA LA, e ee r7, 4 , 
Netherlands feel 2.198 2,927 2,959 
OPWEVN Sco df EE r 338 85 8 
Poland* ³·˙ꝛũ³QO⁴iſſ AAA S LA eet d r 17.500 18.184 18,668 
i vC a eene 1,250 1,456 e 1,700 
Spain? ee r 4,904 4,982 4,774 
Sweden ee ea ee Bo ie aaa r 591 588 530 
U.S. S. R. s EE * 87,935 89,729 * 98,100 
United Kingdounu n r 14,784 16,308 17,888 
, . . e ? 1,851 1.877 $1,450 


See footnotes at end of table. 
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Table 21.—Coke: World production by type and country—Continued 


(Thousand short tons) 


Kind of coke and country ! 1972 1978 1974 
METALLURGICAL COKE *—Continued 
Africa: 
i ß oe 890 * 400 * 400 
R TEE: Southern è |... ««é«4«4é c LLL LLL 222 c 22- 210 210 210 
‘ae Africa, ppl... 8 r 3,972 8.961 * 4,200 
China Peoples Republic oe 26,500 r 80,900 80,900 
India ELO CIPUE ³ A EE r 9,977 9.809 * 10,100 
J MEM ee 8 ht a, CERE r 440 r 440 550 
Japan: oo EE ee oe ee RE r 39,844 48,850 50.301 
Korea, North !kkkkl ER 2,400 2,400 2,400 
Korea, Republic of ______-___-_______--__-- LLL LLL LLL. 2- HY 856 661 
Taiwan 1 ceu ere e he ee r 278 240 206 
Turkey X Msc ot * 1,480 * 1,410 1,410 
Oceania : 
Australia aucune : AA * 4,831 5.451 5.687 
New Zealand ` 2-2. LL Lll 22222 2L222222222222- r 5 Qi. o 
Total metallurgical ccẽkki „„ r 376,364 400,742 408,741 
GASHOUSB COKB 10 
South America: 
CJ EE 49 40 * 41 
EE MORES d SERERE NU ae 15 16 16 
* 
lll ⁵ð 165 1 * 91 
Germany, West -_---------------------------------------——— r 1,895 1,705 1,702 
iz..9 MP NOIL IT ETT 8 14 e11 
Ill ³oð—wd dy y 400 548 * 487 
J ⁵ EMI K M EE T 48 11 
Poland Eeer 1,513 1,361 1,289 
1 LEE r2 E e 
Sweden M. nescio tsm ege r 132 SES -- 
Switzerland ecc eeu DA. d -MM 100 110 8 
United Kingdom `... r 247 218 e 200 
Africa: 
Egypt’. coh te ³ os eset ee Sox oo sas 83 88 
South Africa, Republic off 111 109 * 110 
India J OP ete ENEA ee res bs 87 * 40 
ß6]ñqud ee ee ts x * 4,539 4,825 888 
Sri Lanka Leederen 8 S » 
ele i) (1) 
MOT ROY 8 MCCC vcrc MM r 80 r 85 40 
Oceania : 
RT TEEN r 97 (1) (11) 
New Zealand ...... 2. aͤ4éͤ4éͤ4aé«é%««ͤé«%ͤ%eͤ%:k«««ͤ4%«ͤ„„„„„ r 26 8 
Total gashouse cokkl«la aa 4444„4„„„„„ ͤũ ã ́̃ i r 9,511 9,188 8,964 
ALL OTHER TYPES 3 
Europe: 
Czechoslovakia erer A ged 475 22 SES 
Germany, Tr.. r 6,325 6,326 * 6,826 
Aia. India->- eege r 3,720 3,921 * 4,100 
Total all other types r 10,520 10,247 10,426 
Grand tota] ooo aa aoea .. r 395,395 420,172 428,131 


* Estimate. P Preliminary. r Revised 

1 In addition to the countries listed, Algeria, Australia, Malaysia, the People's Republic of China, 
Mexico, Norway, Romania, and the U.S.S.R. have produced gashouse coke in previous years and 
may have continued production during the time period covered by this table. However, no official 
statistics are available, and information is inadequate to make reliable estimates of production 
levels. Except where otherwise noted, coke breeze has been excluded from this table. 

2 Coke produced at high temperature in conventional carbonizing equipment (including slot and 
beehive coke ovens). 

s Includes breeze. 

Includes relatively small amounts of gas coke. 

5 Includes 21,728 short tons of breeze coke and 18,613 short tons of imperial coke. 

* May include some gas coke. 

7 Includes relatively small amounts of low-temperature coke. 

8 Data are total of so-called hard coke production from collieries and coke plants (including those 
at Steelworks) . 

? Data are for years beginning March 21 of that stated. 

1 Includes coke produced at high temperatures in carbonizing equipment designed primarily for 
gas manufacture (horizontal and vertical coal-gas retorts). In addition to the countries listed, 
Canada and Finland produce gas coke. However, this figure is not reported separately and has been 
included with metallurgical coke. 

1. Less than % unit. 

13 Excludes small quantities of gashouse coke, which are included with metallurgical coke. 

13 Includes coke produced at low and medium temperatures, as wel] as that produced in unconven- 
tional equipment (chain-grate cokers). In addition to the countries listed, the U.S.S.R. may pro- 
duce coke from brown coal, but output is not officially reported and no basis is available for re- 
liably estimating output levels. 

14 Includes coke produced from lignite at high temperature. 
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Table 22.—Quantity, sulfur content, and value at ovens of coal carbonized in the United 
States in 1974, by State 


Coal per ton 
Coal carbonized of coke 
State Thou- Average Value 

sand sulfur -—————————————— Short 

short content Total tons Value 
tons (percent) (thousands) Average 
OVEN COKE 
Alabama 3233 coe ahd E, 7,814 1.0 $248,264 $33.94 1.48 $48.58 
California, Colorado Utah ............ 5,310 7 183,989 84.65 1.60 55.44 
Illinois sel 8 8,013 1.0 98,910 32.83 1.58 51.87 
Indiana ³ĩ˙· A ene. es 18,743 H 508,953 87.03 1.51 55.92 
Kentucky, Missouri, Tennessee, Texas . 2.196 1.0 91,796 82.83 1.46 41.98 
Maryland and New York ............ 9,312 8 897,632 42.70 1.44 61.49 
Michigan D a"-—-———— seet 4,531 9 200,663 44.29 1.39 61.35 
Minnesota and Wisconsin ...........- 1,302 1.0 50,859 88.68 1.36 52.60 
FI 8 12,968 1.0 452,492 34.89 1.47 51.29 
Pennsylvnn ia 23,304 1.0 849,150 36.44 1.43 52.11 
West Virginia 5,262 1.1 160,246 30.45 1.48 45.07 
Total 1974442 88,854 .9 8,242,455 36.49 1.46 53.28 
At merchant plant 7,071 9 238,966 33.79 1.38 46.68 
At furnace plants 81,783 9 8.003.488 36.73 1.47 54.52 
Tota] 1977777‚7”d‚ ----------- 92,806 n 1,700,119 18.32 1.46 26.75 
BEEHIVE COKE 

1014 ——— Oe he eee ee 1,340 MS W W 1.59 Ww 
| rr Wem ee r ETC 1,810 SE 16,270 12.42 1.58 19.62 


W Withheld to avoid disclosing individual confidential data. 
1Data may not add to totals shown because of independent rounding. 


Table 23.—Bituminous coal carbonized in coke ovens in the United States, by month 


( Thousand short tons) 


1973 1974 
Month ——— MM 
Slot Beehive Total Slot Beehive Total! 
January . 2 lclncoccllesceweweun 1,118 102 7,820 7,870 107 7,977 
February __.__...-..._-.--------.- 7,118 99 1,217 7.205 102 7,807 
March ...........-.-.--.-...-.--- 7,847 108 1,950 7.558 107 1,660 
April Geet 7,625 102 7.727 7.659 111 1,110 
May o huno 7,942 106 8,048 7,796 108 7,904 
DUNG ³⅛Üw-- m 7,678 94 7,772 7,516 106 7,682 
J Ü⁰Ü¹⁰mA ⁰ 8 7.854 101 1,955 7,611 99 7,770 
August n AAA A EE 7,781 118 7,894 7.588 128 7.716 
September 7.497 105 7.602 1,402 132 7,684 
October Coe ß oe 7.755 182 7.887 7.572 139 7,711 
November ............--...--..---- 1,612 124 1,136 6,482 99 6,581 
December «4 7,909 127 8,036 6,036 99 6,186 
Total2?!?! 92,888 1,310 93.648 88.410 1.340 89,750 


1 Data may not add to totals shown because of independent rounding. 


COKE AND COAL CHEMICALS 467 


Table 24.—Anthracite carbonized at oven- Table 25.—Average value per short ton of 
coke plants in the United States, by month coal carbonized at oven-coke plants in the 


(Thousand short tons) United States, by State 
Month 1978 1974 State 1978 1974 
Jannu, 45 41 . $17.24 $33.94 
TTT. 38 36 California, Colorado, Utah ---- 1636 84. 
arch ——— 42 P ITT. 16.14 82.88 
April -._.-------------------- 2 3» Indiana... Co 18.89 87.08 
May „ s, Kentucky, Missouri, 
I. + 34 Tennessee, Texas 17.71 22.83 
yd F ac 41 Maryland and New Tork 22.59 42.70 
Septer EE 36 14 Michigan --------------------- 21.80 44.29 
ber S 34 ae Minnesota and Wisconsin 21.29 286.68 
SE te a 48 35 ö A 88 17.58 34.89 
December cc 43 40 Pennsylvania ee 17.95 36.44 
iere Socks Uo ERAS Er West Virginia .. 16.10 — 80.45 
Total ------------------ 1461 444 verge 18.32 36.49 
Value P coal per ton of coke .. 26.76 63.28 


1]ata do not add to total shown because of 
independent rounding. 


Table 26.—Average volatile content of bituminous coal carbonized by oven-coke plants in 


the United States 
(Thousand short tons) 
High Medium Low Total 
Vola- Vola- Vola- Vola- 
Year tile tile tile tile 
Quantity content Quantity content Quantity content Quantity content 
(per- (per- (per- (per- 
cent) cent) cent) cent) 
1970342 62,108 84.0 11,660 26.8 20,217 17.2 194,581 29.4 
CC 68,542 85.1 12,085 25.2 15,904 18.8 81,6381 80.4 
1972 EE 60,586 84.7 8.754 26.4 16,928 16.8 86,218 š 
197898 4,486 84.6 10,090 26.6 17,762 16.2 92,888 $0.2 
1974 61, 344 34.8 10,763 25.6 16,808 17.9 88,410 80.6 


1 Data do not add to total shown because of independent rounding. 


Table 27.—Coal received by oven-coke plants in the United States in 1974, by consuming 


State and volatile content? 
High-volatile Medium-volatile Low-volatile 
Consuming State Percent Percent Percent coal 
Quantity of Quantity of Quantity of receipts ? 
total total total 

J uc ELE 2,690 87.1 8,988 64.9 5179 8.0 7.287 

California, Colorado, Utah 4.122 81.3 409 8.0 542 10.7 5,072 

„„ 2,881 79.6 18 E! 599 20.0 2,992 

Indiana 8,718 64.6 1,598 11.8 8,191 28.7 18,501 
Kentucky, Missouri, 

Tennessee, Texas .. 2,149 18.4 $24 11.8 269 9.8 2,748 
1 and New York .. 6,471 61.5 408 4.2 2,718 28.3 9,592 
Michigan ` .. ........— 2,7118 69.7 222 6.7 68 24.6 8,898 

Innesota and Wisconsin .. 489 51.2 157 16.6 309 82.8 956 
Ohio nee. 10,083 76.8 443 8.4 2,598 19.8 18,124 
Pennsylvania 7 16.511 68.9 2.500 10.4 4,970 20.7 28,981 
West Virginia ,069 81.4 88 1.7 846 16.9 4,909 

Total 19742 ... . 60,397 68.5 10,140 11.5 17,678 20.0 88.118 
At merchant plants 8,883 48.4 1,277 18.6 2,267 83.0 6,871 
At furnace plante 67. 064 70.4 8.868 10.7 15,311 18.9 81,239 
Total 1979892 61,023 67.2 11,488 12.6 18,801 20.2 90,768 


i Volatile matter on moisture-free basis: High-volatile—over 3196; medium-volatile—22% to 
5: : and low-volatile—14% to 22%. 
ata may rot add to totals shown because of independent rounding. 
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Table 28.—Origin of coal received by oven-coke plants in the United States in 1974, by 


producing county and volatile content ' 
(Thousand short tons) 


Volatile content 


Source of coal — —ʒxͤ— ————————— — Total? 
High Medium Low 
Alabama: 
` EE EE 327 Pi 327 
ME ep ac ⁰²uw¹m. ·˙ md A8 12 149 — 161 
Vw E EE E phe M: 1,489 8,655 oe 5.094 
PL DN EE E EE 119 M EN 119 
pe oils ctetu rad desunt quicum AA GE S 2 -— 21 
Ji "WEE e i 691 124 p" 716 
"IEN —BT pd ̃ — — — BS H? 178 178 
Colorado 
dolo 75 We ROMPE A3 qM. 1,008 Eé — 1,008 
PUN (o 7— a a ACER Ee 540 ei SS 540 
PHE I RCM EI n EE t id 899 486 885 
Illinois : 
C REDEEM SRM MA i s 1,621 = a 1,621 
E SUIT TT ˙ͤÜ B N(Q¼F¼P OR .... 2,857 D geg 2,851 
JJ EES 151 SE? sis 157 
Kentucky 
CCP... DEENEN 47 dei Bäi 41 
1 TTT A ERE 20 M dm 20 
C Rn V PROMIT QU EC 200 HC "e 200 
|] Mec MPO EE 2,213 E ade 2,218 
11 EE EE 25 s Kä 
Sol 0) WË E E EE 91 Ld E 
| TV eer EE EE 4,202 "AM ES 4,202 
TT TT TTT SS —— ————— 14 wh iia 
| 600 WEE a — ie MICHI 149 een geg 149 
Bior sos CHE 182 ES Ge 182 
D VUA MESKESIPOPEVERSEE USUS MEC 16 ne eo 16 
UN, T BERND EE EE 1 On NE 
. EE ĩᷣ - 2,870 ide - 2,870 
ee E EE AA 1 Ss te 
Mopoi hii EE LA age Saa 14 
UTP... AAA AA A NO DOCERE 523 zi Tn 523 
(vo SEET E S EE EE RES 8,870 SS? ES 8,870 
a AA ee 16 Le Di 
Marpa: eee, eee... 25 Sc 1 
e 925 M — 925 
OKOS MENU Less £e a ton cades R Ms Qoae nitciim Gia bd Stem c po EiR un edad 41 Së H 41 
Oklahoma: 
` EE EE NEEN ENEE "- 175 — 175 
CPC Eege sé Se 8 
goi los EE EE EE EEN - -n 
PPP. RE EE 158 SS im 158 
Pennsylvania : 
FLT, TEE cie i 498 498 
Bituminous: 
C ———. 22 EES 2,436 = Wa 2,486 
Dos T MR DEAS ẽům0mwꝓ Ax ae 
. ⁰ A :.: E RPE MC RU ec? 1,084 2,802 8,836 
QUII, EE EE EE ge 39 v 
Okara E . EE ET Š 8 80 89 
Fan EE Ee Eer eeh 167 CN 167 
P o’ ·-·-l. ˙ NNNPU T8 5,081 EM ges 5,081 
Dolo YT WEE EEN 1 = 
T ZWEE Le TR RR Ee? — TUR 18 18 
ET TC" EE ae is 41 41 
PPP. E EE 24 " 
CUC AAA. ⁵⁰ CORR, PPP ge 6 1,729 1,785 
TORRE "` Gase Ä 9,917 — du 9,917 
6 ` ` ` DEE? 821 11 Wë 882 
PP... RU! EE EE EE ge 2 10 10 
Tennessee: 
Duns WEE EE EE 20 " S 
cO eee e . 105 i ids 105 
Pb EOE, DOPE Pe Eeer - HS 
, EE 8 1,868 Bas d 1,868 
Virginia: 
PPC AA ²˙¹ a A Mp E MM a 800 555 1,748 2,602 
ëmgeet EEO ee 333 2 c 333 
(200775 MOM HL WE EE DERE ALS 4 421 € 481 
pilo. WEE E QU EE EES 88 ES 
jos ` ENEE EE 1,107 cian Se 1,107 
West Virginia: 
DENEN eeh ctam dere debuit x dic d d E 105 ba a 105 
Boh- pois ioe EE 2,250 Bop a 2,250 
TI TEE E EE EE Sa te 


See footnotes at end of table, 
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Table 28.—Origin of coal received by oven-coke plants in the United States in 1974, by 


producing county and volatile content '—Continued 
(Thousand short tons) 


Volatile content 
Source of coal ——————— Total ? 
High Medium Low 


West Virginia—Continued: 
/ VP eege 1.700 65 558 2,322 
SMG? Eeer 90 ^ 90 
Grant CCP A 81 = 81 
Greenbrier see EE e aed dum a 46 Ss 46 
Hume ZA ĩðĩ ue e E 50 d 50 
Kn ss 2.071 2 23 2,071 
See 4,160 162 4,922 
McDowell Ze E 1,031 5.885 6,415 
JOH o oou oh .ꝙ ff 40 Se ER 400 
Merce? ^ Lou . ee eee eek S bes 600 600 
Inéral EE 8 46 45 
EE 1,404 17 M 1,482 
Monongalia ... 2 2 ccc LLL LL LLL LLL LLL LL l22..- SS EUR 
erla sc Lope 444 715 TS 1,218 
gh Ze 192 1,095 1,287 
RAe Se ee oe en 55 61 des 106 
Summers All olcccul wm on D MN at 26 et ius 26 
Ff ˙˙]àXà o cr D E 104 ie oed 104 
Webster geed LAE m E A Le 11 108 xu 118 
%%% Fe a ee toe M 564 858 1,875 2,797 
Canada: Alberta 4444444444444 s 9 239 24 
Germany, West: Ruhr ee au 547 190 787 
U o³¹wi⁰¹³üÜſſ ee ˙» A p T 60,897 10,140 17,578 88,115 


1 Volatile matter on moisture-free basis; high-volatile—over 81%; medium-volatile—22% to 8196; 
and low-volatile—14% to 22%. 
2 Data may not add to totals shown because of independent rounding. 
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Table 30.—Quantity and percentage of captive coal received by oven-coke plants in the 


United States 
(Thousand short tons) 


At merchant plants At furnace plants Total? 

Year Total Captive coal Total Captive coal Total Captive coal 
coal re coal re ————————— coal ree ——__________— 
ceived Quantity Percent ceived Quantity Percent ceived Quantity Percent 

1970322 7,866 2.320 29.5 86.869 51.379 59.2 94,735 53,699 56.7 

1971 i: 5,284 2,235 42.8 74,118 44,319 59.8 79,397 46,564 58.6 

1972 eum 7,804 2,825 29.8 80,158 45,354 56.7 87,962 41,619 54.8 

1978 _.________ r 6,820 71,7228 725.8 788,943 47,412 r 56.5 790,768 49,134 64.1 

197 6,877 1.520 22.1 81.239 44,116 64.3 88,116 45,637 51.8 
r Revised. 


1 Data may not add to totals shown because of independent rounding. 


Table 31.—Month-end stocks of bituminous 


coal at oven-coke plants in the United States 
(Thousand short tons) 


Month 1978 1974 
Januar 8,498 6,269 
Februar 8,881 1,205 
eebe e testi 8,489 17,558 
April. ee ee 8,600 7,659 
7 bee ee ee 8,821 7,796 
dune inlet eue e ee 8,644 7,576 
Jüly EE 6,059 7,671 
AugugtktkMutdw 6,498 7,588 
Septemdber 6,575 7,402 
October ____._-_._________-__ 7,097 7,672 
November 7,171 6,482 

ecember `... 16,825 6,037 


1Revised to reflect inventory adjustments. 


Table 32.—Month-end stocks of anthracite 
coal at oven-coke plants in the United 


States 
( Thousand short tons) 

Month 1973 1974 
January -o 80 85 
Februar 62 76 
MAr end See as 46 70 
Ill 45 65 
ERR 58 89 
JA 52 78 
rr K os 54 78 
August 8 60 119 
September 66 181 
October 78 164 
November 97 170 
December ................-- 1123 172 


1 Revised to reflect inventory adjustments. 


Table 33.—Coal-chemical materials, exclusive of breeze, produced at oven-coke plants 
in the United States in 1974 


Sold 
Value On 
Product Produced hand 
Quantity Total Average Dec. 81 
(thou- per 
Bands) — unit 
Tar, erude thousand gallons .. 677,447 833,628 $108,830 $0.311 41,221 
Tar derivatives : 
Sodium phenolate or carbolate .. do .... 2,596 2,515 249 .099 118 
Crude chemical oil (tar acid oil) 
do 6.059 6,104 1.752 287 112 
Pitch of tar: “ 
Soft ` —— thousand short tons 464 171 14,047 82.146 6 
E IR (3) (3) (2) (3) (3) 
Other tar derivative: ?: Sc "3 15,914 sie Ve 
Ammonia products : 
Sulfate thousand short tons 547 552 86.678 66.446 24 
Liquor (NHs content do .... 7 6 497 82.888 1 
Diammonium phosphate do .... (*) (*) (*) (*) (*) 
Total: oĩ· c ³ AAA do WE d 87,175 BS ns 
Sulfate equivalent of all forms do 572 576 Ge 2s 28 
NHs equivalent of all forms do 141 148 Pë Ss q 
Gas : 
Used uncler boilers, etc 
million cubic feet 116,029 44,875 .887 we 
Used in steel or allied plants - do 5967.244 396,671 212.177 .535 nee 
Distributed through city mains do 967,24 11,753 5,040 .429 di 
Sold for industrial use ....... do 49,578 87,009 746 c 
To Jö. do .... 5967,244 574.082 299.102 621 ES 
Crude light oil thousand gallons __ 7217,416 95,489 89,761 417 8.988 


See footnotes at end of table. 
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Table 33.—Coal-chemical materials, exclusive of breeze, produced at oven-coke plants 
in the United States in 1974 '— Continued 


Sold 
Value 
Product Produced ———————————— band 
Quantity Total Average Dec 81 
(thou- per 
sands) unit 
Light oi] derivatives: 
Benzene: 
Specification grades (1°, 2°, 90%) 
Thousand gallons .. 82,149 88,114 $63,442 8.768 8,265 
Other industrial grades .. do .... (8) (8) (8 (8 101 
Toluene (al grade) 48 SE 13,567 18,105 6,981 588 1,362 
Xylene (all grade)) ad ee 3,135 8,050 1,671 .550 287 
Solvent naphtha (all grades) .. do gece 2,786 2,648 700 .265 207 
Other light-oil derivatives do 8,855 2,640 858 .928 269 
Total * 2. do 105.443 104, 552 73,654 705 5.491 
Intermediate light oil ............ do 5.070 1.811 384 212 122 
Grand total?! .... cc ss... EN EN 585,866 Se z2 


1 Includes products of tar distillation conducted by oven-coke operators under the same corporate 
names. 

3 Soft-water-softening point-less than 110° F; medium-110? to 160° F; hard-oven 160° F. Fig- 
ures on hard pitch includes small amount of medium pitch, and also include hard pitch to avoid 
disclosing individual company confidential data. 

5 Creosote oil, cresols, cresylic acid, naphthalene, phenol, pyridine, refined tar, tar paint. 

* Included with sulfate to avoid disclosing individua] company confidential data. 

5 Includes gas used for heating ovens and gas wasted. 

* Data may not add to totals shown because of independent rounding. 

7 Includes 121,863,000 gallons refined by coke-oven operators to make derived products shown. 

8 Included with "Specification grades” to avoid disclosing individual company confidential data. 


Table 34.—Coal equivalent of the thermal materials, except coke, produced at oven-coke 


plants in the United States 
Estimated equivalent ín heating value ! 

Materials produced (Billion Btu) Coal 

Coke Surplus Light lent 

Year breeze gas Tar oil (thou- 

(thou- (billion (thou- (thou- Coke Surplus Tar Light Total sand 

sand cubic sand sand breeze gas o short 

short feet) gallons) gallons) tons) 

tons) 

1970 ......- 4.665 588 760.926 244.107 98.800 $21,750 114,139 31,784 660,928 21,409 
1971 ....... 4,048 507 679,877 201,626 80,960 278,850 101.907 26,211 487,928 18,628 
1972 ......- 4,261 684 747,186 214,201 85,220 293,700 112,078 27,846 518,844 19,808 
1973 ....... 4,902 7 596 782,455 226,110 98,040 r 327,800 109,868 29,894 * 565.102 * 21,569 


1974 ....... 5.094 574 677,447 217,416 101,880 815,700 101,617 28,264 547.461 20,896 


r Revised. 
1Breeze, 10,000 Btu per pound; gas, 550 Btu per cubic foot; tar, 150,000 Btu per gallon; and 
light oil, 180,000 Btu per gallon. 


Table 35.—Average value of coal-chemical materials used or sold and of coke and breeze 
per short ton of coal carbonized in the United States 


1970 1971 1972 1978 1974 
Ammonia products $0.151 $0.136 $0.141 $0.177 $0.418 
Light oil and its derivatives .405 .865 .850 .418 1.276 
Surplus gas used or sold ...................- 1.661 1.640 1.660 2.052 8.8306 
Tar and its derivatives (including 
naphthalene) : 
Tar burned by producers! .............. .998 .841 .866 672 753 
ON i ĩð t. he 8 NA .623 721 720 .611 1.528 
err 8 8.138 3.208 8.287 8.830 37.842 
Coke produced 19.208 21.135 22.978 26.315 50.005 
Breeze produced ................-.-........- .A81 .534 .588 .658 1.022 
Grand total ` 22,827 24.872 26.748 r 30.708 58.869 


* Revised. 

1 Includes pitch-of-tar. 

3 Data do not add to total shown because of independent rounding. 
8 Average value of coke used or sold. 
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Table 36.—Percentage of coal costs recovered from the recovery of coal-chemical 
materials in the United States 


1970 1971 1972 1978 1974 


Product: 
Ammonia products __----------------------- 1.8 1.1 1.0 1.0 1.2 
Light oil and its derivatives 4.8 8.8 8.2 2.8 8.5 
Surplus gas used or sold 12.8 11.7 10.6 11.2 9.2 
Tar and its derivatives used or sold 
9.0 8.0 
4 
1 


(including naphthalene) .................. 8.0 6.5 6.3 
a ay ee X le 27 24.6 22.8 21.0 20.2 
Value of coal per short ton $12.2 $14.00 $15.74 $18.82 $36.49 


Table 37.—Production and disposal of coke-oven gas in the United States in 1974, 


by State 
(Million cubic feet) 
Produced Surplus used or sold 
Value 
Thou- eeng 
sand Used in Average Wasted 
State Total cubic beating D 
feet Ovens Quantity Thou- - 
per ton sands sand 
of coal cubic 
feet 
C 75.357 10.30 88,987 39.561 311.556 30.292 1.809 
California, Colorado, 
3 71,892 18.44 22,209 48,978 14,728 .801 210 
Illinois __--------------- 80,245 10.04 18,409 16,711 5,498 350 1,126 
Indiana 148, 845 10.88 62,814 85,725 41,596 485 806 
Kentucky, up ood 
Tennessee, 27,807 9.77 14,085 12,046 4,080 .889 1,176 
Maryland and Ned York 99,651 10.70 88,843 59,545 41,075 .690 1,762 
Michigan ..... ________ 58,960 11.91 8,988 44,461 17,681 .891 521 
Minnesota and Wisconsin 14,095 10.88 6,851 6,563 2,818 858 681 
Oo 140,452 10.83 64,884 88,625 88,290 .458 2,498 
Pennsylvania 246.514 10.58 106,570 189,108 107,194 171 885 
West Virginia 69,427 11.29 19,882 88,725 16,148 .891 869 
Total 19741 967,244 10.89 880,928 574,082 299,102 521 12.290 
At merchant plants 64.721 9.15 81.927 30.926 9.246 299 „868 
At furnace plants 902,524 11.04 848,996 543,106 289,856 834 10.422 
Total 1978 994.916 10.72 888,163 595,918 190,024 .819 15,885 


1 Data may not add to totals shown because of independent rounding. 
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Table 38.—Surplus coke-oven used by producers in the United States and sold in 1974, 


by State 
(Million cubic feet) 


Used by producers 


Under boilers, etc. In steel or allied plants 
Value Value 
State Average Average 
Quantity per Quantity per 
Thou- thous Thou- thou- 
Bands sand sands sand 
cubic cubic 
feet feet 
Alabama `. 12,469 $3,150 $0.301 23,645 $1,126 $0.301 
California, Colorado, Utah ........ (1) (1) (1) (1) (1) (1) 
III ⁰ ct 3.514 1.249 355 11.025 3,840 348 
India. 8 14,681 5,460 374 68,221 34,616 .507 
Kentucky, Missouri, Tennessee, 

Texas .. 5 5,970 2,268 .879 851 800 853 
Maryland and New Vor 1,209 544 .450 62,932 88,541 728 
Miehgagagnnnns‚s‚s‚. Ee (1) (1) (4) (1) (2) (1) 
Minnesota and Wisconsin 5,824 2,162 371 oer me ^ 
KEE, uoc nme EE e 10,239 3.661 847 69,047 32,901 477 
Pennsylvania 44 19,758 13,294 .673 83,299 60,582 421 
West Virginia (1) (1) (1) (2) (1) (1) 
Undistributed ........-........-.- 42,464 12,608 .297 87,651 84,271 .891 

Total 1974 116,029 44.875 387 396,671 212,177 585 
At merchant plants 12,489 3,600 .288 (3) (3) (3) 
At furnace plants 103,640 41,215 .399 396,671 212,177 585 
Total 1978 „...-------------- 98,919 31,340 .816 411,714 151,313 .821 
Sold 
Distributed through city mains For industria] use 
Value Value 
Average Average 
Quantity per Quantity per 
Thou- thode Thou- thou- 
sands sand sands sand 
cubic cubic 
feet feet 
Alabaedaaaaaaaa 4 n e Së (1) 0) (1) 
California, Colorado, Utah ........ Sé oe Be es SC "T 
Illinois oe, Oe oe et ele s M (1) (1) (1) 
Indiana 2-5. uS te (1) (1) (1) (1) (1) (1) 
Kentucky, Missouri, Tennessee, 

Texas... ³o»˙.. 8 Lr n T (1) (1) (1) 
Maryland and New Vork (1) a) () (1) (1) (*) 
Michigan _____ .........---.-..-2.-2 (1) (1) (1) Se Ss 24 
Minnesota and Wisconsin "e T E (1) (1) () 
Oħið ven 42 ei rt 88 () (1) (*) () (1) (1) 
Pennsylvania (1) (1) (1) (1) (1) (1) 
West Virginia 2 E E (1) (1) (1) 
Und ist ributee[ «4 11.753 35,040 80.429 49,578 $31,009 $0.746 

Total 19742 . ............- 11,753 5,040 .429 49,578 37,009 .146 
At merchant plants 4,935 2,080 .421 49,578 37,009 .146 
At furnace plants ---------------- 6,819 2.960 .434 (*) (*) (*) 
Total 19782. 12,135 4,519 .372 13,149 2,852 .217 


1 Included with ‘‘Undistributed" to avoid disclosing individual company confidential data. 

? Data may not add to totals shown because of independent rounding. 

$ Included with furnace plants to avoid disclosing individual company confidential data. 

t Included with merchant plants to avoid disclosing individual company confidentia] data. 
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Table 39.—Coke-oven gas and other gases used in heating coke ovens in the United States 
in 1974, by State 
(Million cubic feet) 


Total 
Coke- Blast- Natural coke-oven 

State oven furnace gas gas 

gas gas equiva- 

lent 
A %%%“ cee be ole een ce Sess 83,987 az TM 83,987 
California, Colorado, Utta 22,209 -— 49 22,258 
id ³ EAR 13.409 1.116 A 14,525 
Indiana EE oe 62,314 8,199 1,566 67,079 
Kentucky, Missouri, Tennessee, Texas 14,055 66 20 14,171 
Maryland and New Jork 88,343 6,631 482 45,456 
Henn 8.988 11.866 GE 20,854 
Minnesota and Wisconsin e 6,851 Se Dt 6,851 
(BIO n ³¹wi c Lem Ee 54,334 8,649 Se 67,983 
Pennsylvania 106.570 1.182 Su 107,752 
West Virginia —_...____.__---_______---_ L222-- 19,832 4,900 2: 24,732 
Total Id ðU/ĩ 380,928 82,609 2.118 8 415.650 
At merchant plant 31.927 TE up 81,927 
At furnace plant LL LL LLL c cL LLL Lll c222- 848,996 82,609 2,118 883,723 
Total 1978. ne St ⁰ʒ 383,163 41,746 2,654 421,563 


1 Adjusted to an equivalent of 550 Btu per cubic foot. 
3 Data may not add to totals shown because of independent rounding. 
3 Equals 1,286 Btu per pound of coal carbonized. 


Table 40.—Coke-oven tar produced in the United States, used by producers, and sold 
in 1974, by State 
(Thousand gallons) 


Produced Used by producers 1 Sold for refining into tar products 
Value 
State Gallons For As Other- —— — n 
Total per ton refining fuel wise Quantity Thou- Average hand 
of coal or sand per Dec. 
coked topping dollars gallon 81 
mt 47,558 6.50 (2) 25 E 29,068 $7,980 $0.275 2.059 
California, Colorado, 
tag... 47,801 9.00 (3) (3) "S 29,841 1,008 285 2,861 
Illinois ` 22 19,728 6.55 (3) (3) (3) 16,067 4,192 261 2,888 
Indiana ` 101,877 7.88 (3) 28,980 2a 85,253 11,784 .884 8,815 
Kentucky, Missouri, 
Tennessee, Texas 17,588 6.29 E ENS (3) 17,680 5,122 200 461 
Maryland and 
New Jork 69,147 7.48 (3) 41,119 s 29,188 9,964 .841 6,478 
Michigan . ns 83,184 7.81 Pe e (3) 85,406 11,209 817 8,086 
Minnesota and 
Wisconsin 8,172 6.28 212 me (3) (3) (3) (3) (3) 
Ohio 103,046 7.95 (2) 49,372 (3) 58.375 18.168 340 6,454 
Pennsylvania 187,241 8.08 105,157 47,996 3,001 60,038 20,887 .847 17,277 
West Virginia |... 42,660 8.11 (3) Sé En 27,716 7,572 .278 2,447 
Undistributed .... .. ES E 80,819 18,440 553 an "e P DS 
Total 19744 ____ 677,447 1.62 185,476 180,907 3,556 à 833,623 108,880 .811 47,221 
At merchant plants ___ 39,578 5.60 (5) EN oe 38.372 10,038 .262 1,194 
At furnace plants 637,869 7.80 185,476 180.907 3,556 295.251 93,792 818 46,027 
Total 1978 ..... 132,455 7.89 225,801 163,736 925 336,842 41,705 .124 60,771 


! Includes 22,665,000 gallons purchased or received from affiliated plants for refining or ultimate 
use. 
2 Included with Undistributed'“ to avoid disclosing individual company confidential data. 
3 Included with “Michigan” to avoid disclosing individual company confidential data. 

* Data may not add to totals shown because of independent rounding. 
š Included with furnace plants to avoid disclosing individual company confidential data. 
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Table 42.—Coke-oven crude light oil produced in the United States and derived products 
produced and sold in 1974, by State 


(Thousand gallons) 


Crude light-oil Derived products 
Active Sold 2 
State plants 1 Gallons Refined On — — — 
Produced per ton on hand Produced Value 
of coal premises 3 Dec. 31 Quantity (thou- 
sands) 
Alabama 7 14,699 2.01 2,597 1,132 2.149 2.614 $1,461 
California, Colorado, Utah 8 15,762 2.97 9,965 273 1,465 1,465 4,066 
Illinois 4 7.048 2.34 35 278 SH xu M 
Indiana and West Virginia 7 42,152 2.64 1,117 1,505 597 584 228 
Kentucky, Michigan, 
Missouri, Tennessee, 
Lesen :--———— xeu 5 11,780 1.95 1,251 492 1,154 1,177 620 
Maryland and New Tork 4 28,090 8.02 13,094 550 12,126 12,113 9,605 
i ⁵ĩð i eee 11 80,979 2.42 17,222 1,888 14,837 14,872 9,707 
Pennsylvania ............ 10 66,956 2.96 16,082 2,924 67,118 65,829 48,071 
Total 19744 ________ 61 217,416 2.64 121,363 8,988 105,448 104,562 73.654 
At merchant plant 6 8,084 1.84 5 701 5 5 (5) 
At furnace plante 45 209,383 2,69 121,863 8,282 105,443 104,552 78.654 
Total 1978 45 209,883 2.69 121,868 98,369 118,878 102,673 26,181 


1Number of plants that recovered crude light oil. 

3 Excludes 95,489,000 gallons of crude light oil valued at $39,761,000 sold as such. 

8 Includes small quantity of material also reported in the sales of crude light oil in table 88. 
Data may not add to totals shown because of independent rounding. 

5 Included with furnace plants to avoid disclosing individual company confidential data. 

* Revised to reflect inventory adjustments. 


Table 43.—Yield of light oil derivatives from refining crude light oil at oven-coke plants 
in the United States 


(Percent) 
Solvent Other 
Benzene Toluene Xylene naphtha light 
Year (all (all (all (crude oil 
grades) grades) grades) and prod- 
refined) ucts 
. AA 68.0 12.1 3.2 8.3 6.2 
JJ ⁰⁰ eee 65.6 12.4 2.8 8.2 5.0 
1J//ö%⁵;⁵:˙̃ ¹ ˙:—•⁵:?— md eee es 59.3 12.8 8.1 8.0 4.7 
1978 otc cee tees ee oe NOR ETE 61.2 11.8 2.8 2.7 5.5 
14111! E ͤͤð—¹Gl E 60.2 11.5 2.7 2.9 4.7 


Table 44.—Benzene and toluene produced 
at oven- coke plants in the United States, by 


grade 
(Thousand gallons) 
Benzene 
————————————— Tonene 
Year Specification Other (all 


grades industrial grades) 
(1°, 2°, 90%) grades 


1970 ... 89,517 8,975 17,401 
1971 ... 68,756 8.391 18,345 
1972 ..- 76,817 8,532 14,671 
1978 ..- 86,876 8,299 14,496 
1974 ... 82,149 (1) 18,667 


1 Included with ‘Specification grades" to avoid 
disclosing individual company confidential data. 
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Table 45.—Light oil derivatives produced at oven-coke plants in the United States and 


sold in 1974, by State 


(Thousand gallons and thousand dollars) 


State 


Alabama 
Colorado, Indiana, Utah .. 
Maryland, Tennessee, 


Total 197438 |... 
Total 1978 ......... 


Maryland, Tennessee, 


Total 197438 | 
Total 1978 ......... 


Yield 
from crude 
Pro- light oil 
duced refined Quan- 
(percent) tity 
7,040 56.6 1,788 
(1) 0) 5,787 
12,677 88.6 12,772 
11,874 62.6 12,037 
50,557 65.7 60,784 
82,149 60.2 88,114 
89,175 61.2 78,987 
Xylene (all grades) 
Yield 
from crude 
Pro- light oil 
duced refined Quan- 
(percent) tity 
350 2.8 339 
C) C) () 
(2) Q) (1) 
474 8.2 406 
2,812 8.1 2,806 
8,135 2.1 8,050 
8,104 2.8 8,040 


Sold 


Sold 


Benzene (all grades) 


Value 
4,504 
(1) 


9,913 
8,327 
40,699 


63,442 
21,042 


Value 


Toluene (all grades) 


18,105 


Yield 
from crude 
Pro- light oil 
duced refined 
(percent) 
1,534 18.2 
(1) (1) 
844 2.1 
2,107 12.2 
9,582 12.7 
13,567 11.5 
14,496 11.8 


Sold 

Quan- Value 
tity 

1,499 691 
9) (3) 
266 183 
2,061 1,079 
9,278 5,079 
6,981 
14,127 8,160 


Solvent naphtha (crude and refined) 


Yield 
from crude 
Pro- light oil 
duced refined Quan- 
(percent) tity 
443 4.2 $45 
(1) OI (3) 
1) (?) m 
82 2.7 (* 
1,911 2.7 2,298 
2,786 2.9 2,648 
2,806 2.7 2,614 


1 Included with Alabama to avoid disclosing individual company confidential data. 
3 Data may not add to totals shown because of independent rounding. 
3 Data not broken down into merchant and furnace plants to avoid disclosing individual company 


confidential] data. 


Sold 


*Included with Pennsylvania to avoid disclosing individual company confidential data. 


Value 


Columbium and Tantalum 


By Henry E. Stipp : 


Consumption of columbium in 1974 in- 
creased 14% over that of 1973 to a new 
record high totaling about 4.6 million 
pounds of contained columbium and tanta- 
lum. Consumption was in the form of 
ferrocolumbium, ferrotantalum-columbium, 
and other columbium and tantalum ma- 
terials. Columbium and tantalum are used 
in steel to stabilize carbon and nitrogen, 
improve the yield strength, decrease 
weight, and increase the weldability. Co- 
lumbium steels are being used increas- 
ingly for applications in pipelines, auto- 
mobiles, railroads, heavy equipment, con- 
struction, and shipbuilding. 

Demand for tantalum in the first three 
quarters of 1974 increased substantially, 
resulting in record high prices for tanta- 
lum concentrates. Prices for columbium 
mineral concentrates also increased. 

Imports of columbium and tantalum min- 
eral concentrates (gross weight) increased 
1176 and 7356, respectively, over those of 
1973. Ferrocolumbium imports, mainly 
from Brazil, increased 55% to 3,276,000 
pounds, a record high compared with 
similar imports in 1973. Research on the 
usc of columbium alloys as super-con- 


ductors of electricity at cryogenic tem- 
peratures received increasing attention. 


Legislation and Government Programs.— 
The columbium and tantalum disposal pro- 
gram of the General Services Administra- 
tion (GSA) continued with sales of 
2,162,226 pounds of columbium concen- 
trate (Cb content) and 394,122 pounds 
of tantalum minerals (Ta content). Sev- 
eral bills for disposing of additional 
quantities of stockpiled columbium and 
tantalum materials were submitted for 
congressional consideration. 


GSA changed the conditions for sale 
of stockpile tantalum after a meeting with 
the U.S. Tantalum Producers Association 
on March 19. The new conditions of sale 
included a rule that no more than 25,000 
pounds of contained tantalum would be 
awarded to any one firm or its affiliates. 
In addition, the buyer must guarantee that 
any tantalum bought from GSA will be 
consumed in the United States within 90 
days of sale. Any resale. of GSA material 
would be made under the new pro- 
visions. 


1 Physical scientist, Division of Ferrous Metals. 


Table 1.—Salient columbium statistics 
(Thousand pounds) 


United States: f 
Mine production of columbite-tantalite 
concentrates 


Releases from Government stocks (Cb content) ! . 
Consumption of raw materials (Cb content) .... 


Production of primary products: 


Columbium metal (Cb content) .......... 
Ferrocolumbium (Cb content) ........... 


Consumption of primary products : 
Columbium metal (Cb content) 


Ferrocolumbium. ferrotantalum-columbium 


and other columbium and tantalum 
materials (Cb and Ta content 
Exports: Columbium metal, compounds, and 
alloys (gross weight) 


See footnotes at end of table. 


—————— ooo —— —U—ꝛ—ä— — —L—m]n H— — - M — mm 


—— ——— 22 


1970 1971 1972 1973 1974 

1.042 36 799 2.344 2.162 

3,289 2,346 2.489 2.806 3.250 

w w v w w 

— 1430 1,020 1.474 1,496 1.174 
"PH 261 459 218 254 221 
... 2,591 2,880 3.676 4.056 4,626 
"A 46 21 29 96 33 
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Table 1.—Salient columbium statistics—Continued 
(Thousand pounds) 


1970 1971 1972 1978 1974 


United States—Continued 
Imports for consumption: 
Mineral concentrate (Cb content) ........... 2,605 1,289 1,558 1,314 1,471 
Columbium metal and columbium-bearing 


alloys (Cb content) ---------------------—- 2 1 1 4 1 
Ferrocolumbium (Cb content» 1,300 710 1,530 2,120 8,276 
Tin slags (Cb content 498 526 547 608 460 
World: Production of columbium-tantalum concen- 
trates (Cb content) * __---------.----------------- 18,689 8,252 18,121 21,127 20,504 
* Estimate. W Withheld to avoid disclosing individual company confidential data. 


1 Includes columbium content in raw materials from which columbium is not recovered and ma- 
terial released as payment-in-kind for upgrading. 
? Receipts reported by consumers. 


Table 2.—Salient tantalum statistics 


(Thousand pounds) 
1970 1971 1972 1978 1974 
United States: 
Mine production of columbium-tantalum 

concentrates __._-__--__-_--------~-~----~-~----~ z SEN E ua — 
Releases from Government stocks (Ta content) 1 161 6 87 266 894 
Consumption of raw materials (Ta content) —— 1,733 1,116 1,280 2,221 2,425 
Production of primary metal (Ta content) ..... 916 892 1,362 1,619 944 

Consumption of primary products: $ 
Tantalum metal (Ta content) ............-.- 417 649 922 1,096 1,159 


Ferrocolumbium and ferrotantalum-columbium 
and other columbium and tantalum 


materials (Cb and Ta content) 2,591 2,880 8,676 4,056 4,626 
Exports: 
Tantalum ore and concentrate (gross weight! 122 48 19 16 201 
Tantalum metal, compounds, and alloys 
(gross weight)))D':d 640 194 146 844 503 
Tantalum and tantalum alloy powder 
(Ta conten)))))))0ꝶ 189 85 171 202 283 
Imports for consumption: 
Mineral concentrate (Ta content) 448 502 468 428 721 
Tantalum metal] and tantalum-bearing alloys 
(Ta content) vv 51 40 74 101 184 
Tin slags (Ta content) 77 470 481 625 719 760 


World: Production of columbium-tantalum concen- 
trates (Ta content) 701 1,098 818 r 846 1,411 


* Estimate. * Revised. 


1 Includes material released as payment-in-kind for upgrading. 
3 Receipts reported by consumers. 


Table 3.—Columbium and tantalum materials in Government inventories as of 


Dec. 31, 1974 
(Thousand pounds, columbium and tantalum content) 
Defense 
National Production Supple- 
Material Objective (strategic) Act (DPA) mental Total 
stockpile Inventory stockpile 
Columbium: 
Concentrates „ abs 2,160 175 10 2,845 
Carbide powder: Stockpile grade 16 21 8 ES 21 
Ferrocolumbium: 
Stockpile grade _--------------- 748 1748 Sei e 1748 
Nonstockpile grade e 183 ER E 188 
Metal: Stockpile grade 36 45 a = 45 
Tantalum: 
Tantalum minerals: Stockpile grade 312 2,588 85 1 2,674 
Carbide powder: Stockpile grade 3 29 ES Be 29 
Metal: Stockpile grade 45 201 Se Ga 201 


1 Includes 149,590 pounds of nonstockpile-grade material. 
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DOMESTIC PRODUCTION 


There was no domestic production of 
columbium and tantalum minerals reported 
during the year. 

Columbium metal powder produced in 
1974 decreased 19% compared with that 
of 1973. However, specific data is with- 
held to avoid disclosing confidential com- 
pany information. Columbium metal ingot 
production, also withheld to avoid dis- 
closing confidential company data, de- 


creased 4% compared with that in 1973. 
Tantalum metal powder production (in- 
cluding capacitor-grade powder) increased 
14% to 925 tons compared with 810 
tons in 1973. Tantalum metal ingot pro- 
duction totaled 356 tons, the same as 
that of 1973. 

Ferrocolumbium was produced in 1974 
by three companies. 


Table 4.—Major domestic columbium and tantalum processing and producing companies 


in 1974 
Company Location Columbium Tantalum Tad m t 
Marengo, Ill 
Allegheny-Ludlum Industries, Brackenbridge, Pa a X X u m 
€ --------------------- Watervliet, N. 
Fansteel, Ine Chicago, Ill ........- 
Muskogee, Okla ____- X X x -- 
General Electric Co Warren, Mich ....... aus EN Xx SH 
Kawecki Div., Kawecki 
Berylco Industries, Ine ` Boyertown, Pa ...... X X X X 
Kennametal, Ine Latrobe, fa X X Xx fs 
Mallinckrodt Chemical 
Works St. Louis, Mo ......- X X —- ae 
Mining and Metals Div., 
Union Carbide Corp ....- Marietta, Ohio | 
Greenville, S.C ....... X X es mm 
Molybdenum Corp. of 
merica aa Washington, pa X z= — a 
Metals Div., Norton Co .... Newton, Mass _______ X X X Eé 
Newcomer Products, Ine Latrobe, Pa ........- X x x a» 
Reading Alloys Co., Ine Robesonia, Pa aa X 2 B X 
Shieldalloy Corp .......... Newfield, N.] X ae P x 
Wah Chang Albany 
(a Teledyne company) ... Albany, Oreg ....... X X X SE 


CONSUMPTION AND USES 


Columbium consumed in the form of 
high-purity metal decreased 13% to 220,- 
696 pounds compared with 253,882 pounds 
in 1973. The primary end use for high- 
purity columbium metal, in powder and 
ingot form, was in high-temperature super- 
alloys required mainly by the aerospace 
industry. 


Consumption of tantalum metal, in- 
cluding capacitor-grade powder, increased 
6% to 1,159,201 pounds compared with 
1,095,694 pounds in 1973. The principal 
end use for tantalum metal, in powder 
and ingot form, was in the manufacture 
of capacitors and other electronic equip- 


ment, and corrosion- resistant chemical 
equipment. 
Ferrocolumbium,  ferrotantalum-colum- 


bium, and other columbium and tantalum 
materials consumed in steelmaking in- 


creased 4% to a total 3,388,601 pounds 
of contained columbium and tantalum 
compared with 3,253,822 pounds in 1973. 


Columbium and tantalum in the form 
of ferroalloys, added to steels to control 
grain size and improve strength and weld- 
ability, accounted for 73% of the total 
consumption of ferrocolumbium, ferro- 
tantalum-columbium, and other colum- 
bium and tantalum materials. Consump- 
tion of ferrocolumbium, ferrotantalum- 
columbium, and other columbium and 
tantalum materials increased in all end- 
use categories except stainless and heat- 
resisting steel. Consumption in that cate- 
gory decreased 21% from that of 1973. 


Domestic consumption of columbium 
and tantalum in ferroalloy forms, by major 
end-use categories, was as follows: High- 
strength, low-alloy steels, 2796; super- 
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alloys, 24%; carbon steel, 22%; stainless 
and heat-resisting steel, 1256; and full 
alloy, 11%. Consumption of ferrotanta- 
lum-columbium continued to be negligi- 
ble; it accounted for less than 1% of the 
total consumption of columbium and 
tantalum in the form of ferrocolumbium, 
ferrotantalum-columbium, and other co- 
lumbium and tantalum materials. The 
major end use for ferrotantalum-colum- 
bium was in stainless and heat-resisting 
steel. 

Demand for columbium in alloy plate 
steel for use in oil and gas pipelines was 
expected to increase significantly during 
the next few years. Columbium in the 
form of ferrocolumbium is added to pipe- 
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line and heavy-plate steels to increase 
low-temperature strength and toughness. 

High-strength, low-alloy steel used in 
automobiles currently totals about 70 
pounds per vehicle. It is estimated that 
by 1980 approximately 200 pounds per 
vehicle would be used in order to make 
cars lighter but stronger.“ 

A columbium-germanium alloy report- 
edly has potential for use in electrical 
power transmission cables, electric mag- 
nets for fusion reactors, rotating electrical 
machinery, train and ship propulsion de- 
vices, generators, and low-power electrical 
devices. 


Table 5.—Reported shipments of columbium and tantalum materials 
(Pounds of metal content) 


Material 


Total columbium 


——— — eee A 


Tantalum products: 


Oxides and salts --------------------------- 
Alloy additive _--------------------------—- 


Carbide 


Powder and anodes ------------------------ 
Ingot (unworked consolidated metal) ....... 
Mill products ------------------------------ 


wee — — e — —À — — ER —— we em oe —— ——— e — — —— — mm A — — 


Total tantalum 
Source: Tantalum Producers Association. 


——u—— — ——— 


3 The Northern Miner (Toronto). Columbium. 
V. 00, No. 47, Feb. 6, 1975, p. 11. 

1978 1974 Change 

(percent) 
1,216,800 1,520,500 +25 
143,000 133,400 —7 
300 34.000 + 11.233 
1,360,100 1,687,900 +24 
8 142.300 226.100 59 
—À 17,300 24,800 ＋ 48 
€ 173.400 163.400 —6 
c — 190.500 929,400 + 18 
3 16.000 1.700 — 89 
NN ee 321,200 288,800 —10 
Skeets 40,600 45,600 +13 
E 1,300 1,300 wh 
eres ee 1,502,500 1,681,100 +12 


Table 6.—Consumption of ferrocolumbium, ferrotantalum-columbium, and other colum- 
bium and tantalum materials in the United States in 1974, by end use 


(Pounds) 
Contained 
End use columbium 
and tantalum 
Steel : 
)): ar eo ⁰⁰⁰yd; E ELI 1.085.261 
Stainless and heat- resistin ggg 564.620 
hh ⁰ ⁰ ⁰³rrſſſſſͥſ ⁰ ⁵ ⁰⁵⁰⁰ 8 511.103 
High- strength, low-alloꝶssssszszzzzzz2zzez e 1,256,137 
1 ð²i : yd W 
PJ %% ͥ ⁰ò]]] ð - ſydꝗ h-; y ee ee aS 21.480 
%%% -ssr ſͥͥͤ˙ ꝶm. ] ͥ 0“mx; ß mts . cp 1.097.635 
Alloys (excluding alloy steels and superalloys) ___.-_.-__-.--_____u______ 82,166 
Miscellaneous and unspecified |... 2.2 LLL LL LLL LLL LLL LLL eee 56.824 
Total... e cin cd mmm a ipi ]⅛² ꝙũdꝙf ũ mn ꝛ ä.... E LE eie 4.625.826 


— ——— — oo — — —E — oo — e e — — 


W Withheld to avoid disclosing individual company confidential data; included in Miscellaneous 


and unspecified.” 
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STOCKS 


Columbium and tantalum materials in 
processor and dealer inventories at year- 
end were as follows in pounds: 


Material Dec. 81, Dec. 31, 
1973 1974 
COLUMBIUM 
Primary metal 108,697 89,203 
Ius. em 51.290 36,548 
Sd dee 80,02 112,817 
Oxide 495.451 536,538 
Other compound 18,946 12,369 
TANTALUM 
Primary metal r 220.525 213,855 
Capacitor-grade powder ... 135,098 110,395 
Ingot aes Se ATT 65,088 82,620 
Serap ----------------- 258,568 329.697 
Oxide oo See 87,101 69,580 
Potassium tantalum 
fluoride `... 180,768 138,673 
Other compounds ........ 81,051 67,621 
' Revised. 


Stocks of columbium and tantalum raw 
materials, reported by processors and 


dealers at yearend 1974, in short tons 
(gross weight), 1973 figures in paren- 
theses, were as follows: Columbite, 1,511 


(1,310); tantalite, 1,079 (745); pyro- 
chlore, 208 (229); and tin slag, 33,695 
(34,691). 

Ferrocolumbium and  ferrotantalum- 


columbium stocks held by consumers as of 
December 31, 1974, were as follows (1973 
yearend stocks in parentheses): Ferro- 
columbium, 1,719,425 pounds of con- 
tained columbium (1,456,283); ferrotan- 
talum-columbium, 10,837 pounds of con- 
tained columbium and tantalum (22, 867); 
and other columbium and tantalum mate- 
rials, 46,947 pounds of contained colum- 
bium and tantalum (47,182). Producer 
stocks of ferrocolumbium at yearend 1974 
were 946,400 pounds of contained colum- 
bium (774,800). 


PRICES 


Prices for columbite and pyrochlore in- 
creased in 1974. Contract rates for Ca- 
nadian pyrochlore, f.o.b. mine and mill, 
increased from $1.44 per pound of Gb. O. 
to $1.80 per pound at yearend. Brazilian 
pyrochlore similarly increased from $1.42 
per pound of CB,. Os content to $1.56. 
Columbite ore, c.i.f. U.S. ports, increased 
from $1.45 per pound of contained pent- 
oxides for material having a CB. Os- to- 
TasOs ratio of 10 to 1, to $1.80 per pound 
at yearend. 

Tanco tantalite at the beginning of the 
year was quoted at $10 per pound of con- 
tained Ta:Os; by yearend, the price was 
$15. Spot prices for other tantalite ores 
or concentrates at the beginning of the 
year were quoted at $8.50 to $10 per 
pound of Ta;O;, 60% basis, cif. U.S. 
ports; at yearend prices were $13 to $15. 

At the beginning of the year, Thailand 
tin slag from the Union Carbide-Billiton 
tin smelter, 12%-TasOs content, was 
quoted at $4.50 per pound of contained 
Ta:Os; at yearend, the price was $5. 


Prices at the beginning of the year for 
various grades of ferrocolumbium per 
pound of contained columbium (ton lots, 
f.o.b. shipping point) were  low-alloy 
grades, $3.10, and high-purity grades, 
$5.00 to $5.26. At yearend, prices had 
increased to $4.12 for low-alloy grades 
(15:1 ratio) and $8.61 to $8.65 for high- 
purity grades. 

The price of columbium metal increased 
during the year. Columbium powder, re- 
actor grade, was quoted at $12 to $23 
per pound from January 1 to June 1, and 
$30 to $45 per pound through yearend. 
Reactor-grade columbium ingot was quoted 
at $17.50 to $28 from January 1 to June 
1, and $18 to $25 through yearend. 

Tantalum metal prices from January 1 
to October 16 were quoted as follows: 
Powder, $30 to $37; rod, $30 to $40; and 
sheet, $36 to $60. Prices for tantalum 
metal from October 17 through yearend 
were as follows: Powder, $35.40 to $44.50; 
rod, $45 to $54; and sheet, $50 to $57. 
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Table 7.—Average grade of concentrate re- 
ceived by U.S. consumers and dealers in 


1974, by country of origin 
(Percent contained pentoxides) 
Columbite Tantalite 
Chat TasOs TazOs CbzOs 
Australia we E 46 27 
Belgium p SCH 38 85 
Brazil! ......... 55 6 45 83 
Canada E po 18 
Congo .........- à zs 31 37 
Germany, West PES 36 
Malagasy, 

Republie Se 81 
Malaysia 49 15 26 31 
Mozambique tz 34 43 
Netherlands — 49 1 

igerla `... 61 8 29 
Portugal es as 34 35 
Rhodesia, 

Southern GN Se 88 27 
Rwanda ee Be 80 48 
South Africa, 

Republic ff I 83 39 
South-West 

Africa ........ Sie 2z 71 10 
Spain .......... ET "a 32 38 
Thailand Ge E 83 27 

ire ES A 80 41 


!1 Material reported from Brazil as columbite 
represents primarily pyrochlore. 


FOREIGN TRADE 


U.S. exports of unwrought columbium 
and columbium alloys, and waste and 
scrap were shipped mainly to West Ger- 
many (43%), the United Kingdom 
(43%), and Japan (9%). Wrought co- 
lumbium and columbium alloys went 
chiefly to West Germany (39%), Canada 
(21%), and Japan (15%). 

U.S. exports of tantalum ores and con- 
centrates were shipped chiefly to West 
Germany (54%) and Japan (45%). 
Wrought tantalum and tantalum alloys 
n.e.s., shipped from the United States in 
1974 went mainly to Japan (33%), West 
Germany (19%), and the United King- 
dom (19%). Unwrought tantalum metals 
and alloys, and waste and scrap shipped 
from the United States went mainly to 
West Germany (88%), Japan (7%), and 
Mexico (2%). U.S. exports of tantalum 
and tantalum-alloy powder went chiefly 
to Japan (32%), West Germany (21%), 
and the United Kingdom (19%). 

Imports for consumption of unwrought 


columbium metal, and waste and scrap, 
from West Germany (64%) and the 
Netherlands (36%), totaled 481 pounds 
valued at $6,658. There were no imports 
of unwrought columbium alloys and 
wrought columbium metal in 1974. 

Unwrought tantalum metal, and waste 
and scrap imported for consumption 
totaled 183,788 pounds valued at about 
$1.6 million; these imports were mainly 
from West Germany (43%), the United 
Kingdom (34%), and Mexico (17%). 
Unwrought tantalum alloys, all from West 
Germany, totaled 18 pounds valued at 
$979. Wrought tantalum, imported mainly 
from the United Kingdom (65%), totaled 
376 pounds valued at $16,069. 

Imports for consumption of columbium 
mineral concentrates and tantalum mineral 
concentrates in 1974 increased 11% and 
73%, respectively, over 1973 imports. 

Tin slag receipts in 1974 came chiefly 
from Thailand. 
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Table 8.—U.S. exports of columbium and tantalum, by class 


(Thousand pounds, gross weight, and thousand dollars) 


1978 1974 

Class _ — . — 
Quantity Value Quantity Value 

Columbium and columbium alloys, unwrought, and 
waste and scrap ------------------------------- 20 140 12 113 
Columbium and columbium alloys, wrou ght 16 650 21 450 
Tantalum ores and concentrates 16 13 201 461 
Tantalum and tantalum alloys, wrought ............. 44 2.368 54 3.038 
Tantalum metals and alloys, in crude form and scrap 300 1,581 449 8,308 
Tantalum and tantalum alloy powder ..............- 202 5,312 233 7,008 


Table 9.—Receipts of tin slags reported 
by consumers 


(Thousand pounds) 
Gross CbaoOs TazOs 
Tear weight content content 
11000 EE 10,275 718 573 
1971 m 9,064 753 596 
19728 9,782 783 762 
1978 — 607 863 878 
1974 ........- 8,385 658 928 


Table 10.—U.S. imports for consumption of columbium-mineral concentrates, by country 
(Thousand pounds and thousand dollars) 


1972 1978 1974 
Country — — — — — — 
Quantity Value Quantity Value Quantity Value 
Belgium-Luxembourg ? ........- 5 9 E PRS 18 40 
BBI! 2,347 1.363 2.361 1,686 2,349 1,958 
Canada ` ~~~. 65 52 1 1 9 8 
Congo (Brazzaville) _.-_...---- m we 17 54 ae — 
Germany, Wee 2 2 39 13 100 282 
Malaysias 75 44 232 154 204 401 
Nigeria 648 862 67 60 328 301 
Portugal ______.--_____-__-____ 14 24 81 49 20 50 
Rwanda ............---.----.- EM M 8 19 28 59 
SS; 6 9 8 16 SN En 
Thailand eis EX E = 55 51 
g and 15 11 os iz me Ze 
United Kingdom ............-- 50 51 Je 8 . Ae 
3322 EES SE EN 62 149 28 57 


e 3.227 1.927 2,826 2,201 8,129 3.207 
1 Presumably country of transshipment rather than original source. 
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Table 11.—U.S. imports for consumption of tantalum-mineral concentrates, by country 
(Thousand pounds and thousand dollars) 


1972 1978 1974 

Country — 
Quantity Value Quantity Value Quantity Value 
Australia 404 852 325 986 90 394 
Belgium- Luxembourg! 16 27 m eh 14 96 
Brazil 2. Le 862 187 206 482 159 563 
Canada 4444 119 416 236 832 789 3.571 
Congo (Brazzaville) b 33 78 me ES 11 83 
French Guiana ...............- Ex = A 5 NE 
Germany, Wet 48 109 ee E 118 178 
lll a Sie? == = 98 426 
Malaysia `... ~~. Ges T 185 298 
Mozambique 30 65 zs "M 6 207 
Netherlands — M MN SE 80 297 
igeria 22222 SE I 8 2 -— Sa =. — 
Portugal 44“ dE oe FN E 11 80 

Rhodesia ---------------------- oe ae os - 2 
Rwanda, 4 66 81 39 49 70 187 

South Africa, Republic of ..... im c. 12 20 

Spins -m b 9 58 117 100 302 
Tanzania ae 2s ae E 17 57 
Thailand ............-..-..-.- 26 33 Sie = 116 278 
mind 2 1 SES En 80 
United Kingdom .............. 21 87 M 2: RN 
Ir ³¹Üwꝛ¹üͥ T 88 166 218 367 98 224 
Total egen 1,229 2,663 1,097 2,858 1,897 7,169 


1 Presumably country of transshipment rather than original source. 


Table 12.—U.S. import duties 


Tariff 
classifi- 
cation Article Rate of duty per pound? 
number 
801.222 Columbium concentrateeeeees, «4444444 Free. 
801.44 Tantalum concentrate ... ««c««« “J Do. 
607.80 — 2 Ferrocolumbium and ferrotantalum-columbium — 5% ad valorem. 
Columbium: 
628.18 Unwrought, waste and scrap ..............- Do. 
628.20 ... Wrought ee E eee 9% ad valorem. 
628.17 ......-..-- Unwrought Cb alloys ss 7.5% ad valorem. 
Tantalum: 
629.06 ... Unwrought, waste and scrap ..............- 5% ad valorem. 
629.1044 ee . ee 9% ad valorem. 
629.07 en Unwrought Ta alloys sss 7.6% ad valorem. 
423.00 ____--__--- Columbium and tantalum chemicals 5% ad valorem. 


1 Not applicable to countries with centrally controlled economies. 


WORLD REVIEW 


Australia.—Tantalite-columbite minerali- 
zation in the Pilbara area of Northwestern 
Australia is confined to pegmatites as- 
sociated with granitic rocks. Large peg- 
matite structures about 2,000 feet long, 
occurring as dikes and segregations with- 
in the granites and Archaean fringe 
rocks, carry tantalum, columbium, tin, 
lithium, beryllium, and rare-earth min- 
erals. Pegmatites in the Wodgina, Tabba 
Tabba, Strelley, and Pilgangoora areas are 
intruded into jaspilites, quartzites, and 
slates and interbedded with massive and 
sheared amphibolites; they contain eco- 
nomic deposits of tantalite, columbite, and 


beryl. Total production of tantalite and 
columbite from the region was as follows, 
in tons (gross weight): Pilgangoora, 34.5; 
Strelley, 30.5; Tabba Tabba, 19.3; and 
Wodgina, 242.8.* 


Brazil.—Brasimet Comercio e Industria 
S. A., a subsidiary of South American 
Consolidated Enterprises of the Hochs- 
child Group, was developing its Catalao 
pyrochlore deposit located in the State of 
Goiás. A 1,000-ton-per-day mill to bene- 


8 Liddy, J. C. The Mineral Potential of North- 
Western Australia. Australian Min., v. 66, No. 6, 
June 1974, pp. 31-38. 
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ficiate the pyrochlore was being con- 
structed near the deposit.* 

Companhia Brasileira de Metalürgia e 
Mineração (CBMM) reportedly began 
expanding its pyrochlore production ca- 
pacity from its 1974 rate of 28 million 
pounds of Cb-O, content per year to 
about 40 million pounds per year by year- 
end 1976. CBMM produced pyrochlore 
concentrate from a deposit near Araxá, 
which contains ore 
Cb:Os content. The company processed 
about 50% of its production into ferro- 
columbium at a plant in Araxá. CBMM 
is owned by Brazilian interests (50.5%), 
Molybdenum Corp. of America (33%), 
and Pato Consolidated Gold Dredging, 
Ltd. (16.5%). 


Two reports were published that de- 
scribed the geology, mineralogy, reserves, 
mining, and beneficiation of pyrochlore 
and columbite-tantalite deposits in Brazil. 

Canada.— [Indicated and proven ore re- 
serves at the St. Lawrence Columbium and 
Metals Corp. deposit, Oka, Quebec, were 
increased from 7.4 million tons to a total 
of 25.4 million tons grading 0.43% 
Cb:0s. This resulted from the discovery 
of two additional pyrochlore ore zones 
in June 1973. St. Lawrence planned to 
increase mill output to 3,000 tons per day 
from the present 2,200 tons per day. The 
firm milled 328,344 tons of ore during the 
6 months ended March 1974.* 

The St. Honoré columbium deposit 
near Chicoutimi, Quebec, was scheduled 
for development by Niobec Inc. at an 
estimated capital cost of $12.7 million. 
Production of 5.5 million pounds of 
Cb:0s was expected to begin in early 
1976. Reserves were reported as 40 mil- 
lion tons of 0.76% CbsOs to a depth of 
850 feet. Niobec Inc. is owned by Quebec 
Mining Exploration Co. (SOQUEM), a 
Quebec provincial corporation (50%), 
Teck Corp. Ltd. (2596), and Copperfields 
Mining Corp. Ltd. (25%). 

Canada's shipments of columbium con- 
centrates in 1974 were valued at $6.5 
million (preliminary) compared with $3.2 
million in 1973. The bulk of Canada’s 
columbium concentrate, containing from 
51% to 54% CbsOs, is exported to Europe 
for use in the steel industry. Some colum- 
bium concentrate is processed to ferro- 
columbium by St. Lawrence Columbium 
and Metals Corp., Oka, Quebec; Master- 
loy Products Ltd., Gloucester, Ontario; 


averaging 3.5% 
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and Fundy Chemical International Ltd., 
Surrey, British Columbia.’ 


Chemalloy Minerals Ltd. sold a 24.996 
interest in its subsidiary, Tantalum Min- 
ing Corp. of Canada, Ltd., (TANCO) 
to Kawecki Berylco Industries, Inc., of 
the United States. Chemalloy retained 
50.1% interest in Tantalum Mining. The 
Manitoba Development Corp., a pro- 
vincial agency, owns 2596 of Tantalum 
Mining." 

The Tanco mine and plant at Bernic 
Lake was shut down in June 1973 re- 
portedly because of the low market price 
for tantalum concentrate, which was below 
Tanco's minimum price of $10 per pound 
of Ta;O, content. Operations resumed in 
January 1974. Reserves of tantalite ore at 
Tanco's mine were reported at yearend 
1974 as 1,261,469 tons averaging 0.221% 
TasOs. Shipments of tantalum concentrate 
from Canada in 1974 totaled 430,000 
pounds Ta;O, (preliminary) in concen- 
trates valued at $3,646,000 compared 
with shipments of 170,582 pounds TasOs 
valued at $1,164,749 in 1973.” 


Mozambique. Revolutionary disturb- 
ances were not expected to interrupt mining 
or shipping of tantalite ore and concentrate 
for long. An independent Mozambique re- 
portedly will have to sell tantalum concen- 
trate to obtain foreign currency.“ 


Thailand. Shipments of tin slags from 
Thailand Smelting and Refining Co. Ltd.'s 
smelter were returning to normal in March 
after an interruption caused by the lack 
of steel drums. Thailand tin slags, which 
contain about 12% TasOs, were sold out 
under long-term contracts until 1977." 

Production of columbite and tantalite 


Metal Bulletin. No. 5869, Feb. 14, 1974, p. 38. 
5 Neves, E. M. Perfil Analitico Do Pirocloro. 
Dept. Nacional da Produção Mincral, Bol. 18, 1973, 


18 pp. 

Cosa; F. E. V.T. Baeta da. Perfil Analitico Da 
Columbita-Tantalita. Dept. Nacional da Produção 
Mineral, Bol. 9, 1973, 43 pp. 

9 The Northern Miner (Toronto). Columbium. 
V. 60, No. 37, Nov. 28, 1974, p. 91. 

7 The Northern Miner (Toronto). Copperfields 
and Soquem Join in New Columbium Project. V 
59, No. 50, Feb. 28, 1974, pp. 1, 15. 

„Boucher. M. Columbium. Can. EOS 
Mines and Res., Ottawa, Canada, 1974, 3 p 

? The Wall Street Journal. Chemalloy- P Minerals 
Sa ios Will Buy putos in Mining Unit. V. 
183, No. May 8, 1974, p. 

19 Bou M. Tantzlum. Can. Dept. 
Mines and Res. Ottawa. Canada, 1974, 3 pp. 

u American Metal Market. Mozambique Fight 
Not GEN To Hurt Tantalite Ore Consumers. 
V. 81. No. 181, Sept. 17, 1974, p. 18. 

13 Metals Weck. Tantalum Hits $10 Mark. V. 45, 
No. 10, Mar. 11, 1974, p. 6. 
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concentrates, recovered as a byproduct of 
tin mining, has been decreasing recently 
as a result of depletion of onshore tin 
mines, and the increasing cost of fuel. 
According to the Thailand Department 
of Mineral Resources, the number of tin 
mines in Thailand decreased by one- 
third during 1973, to 441 mines. A fur- 
ther decrease occurred in 1974. By con- 
trast, production from large offshore 
dredging operations increased. During 
1973, the number of offshore dredges in- 
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creased from 6 to 10.” 

United Kingdom.—Exports of ferroco- 
lumbium from the United Kingdom were 
halted from February 18 as part of the 
Government export restrictions on iron 
and steel products.“ The exports restric- 
tions were imposed to safeguard United 
Kingdom steel and ferroalloy supplies, 
which have been reduced as a result of a 
coal strike. Reportedly, the ban would be 
lifted when steel and ferroalloy inventories 
have been increased to pre-strike levels. 


TECHNOLOGY 


Research in the field of superconduc- 
tivity involving columbium alloys con- 
tinued with new discoveries that could 
result in wider application for columbium 
materials. A chemical vapor deposition 
process was used to form a columbium- 
germanium alloy on a metallic or insu- 
lating substrate. Samples of columbium- 
germanium alloy previously were pre- 
pared for laboratory use by a sputtering 
process, which was not easily adaptable 
for commercial purposes. Columbium- 
germanium superconducting material can 
be prepared in commercial quantities 
using the chemical vapor process, thus 
facilitating practical application of the 
alloy.“ 

Oxidation studies on columbium- based 
alloys FS-85 and SU-31 and a disilicide 
coating established that neither alloy was 
entirely oxidation resistant and neither 
alloy could be used for gas turbine appli- 
cations above 2,000“ F without a pro- 
tective coating. The disilicide coating 
protected both alloys against static oxi- 
dation for at least 200 hours at 1,600“ F 
through 2,500“ F.” 

A new steel containing 0.06% colum- 
bium, 1.60% manganese, and 0.25% 
molybdenum was reported to have high 
strength, toughness, and weldability. The 
steel was designed for commercial appli- 
cations that require yield strengths of 
70,000 pounds to 100,000 pounds per 
square inch. Developed for pipelines sub- 
ject to subzero arctic conditions, the co- 
lumbium-manganese-molybdenum steel was 
able to maintain toughness well below 
0° F." 

A stainless steel containing columbium 
and titanium that withstands temperatures 
of up to 300° C without developing cor- 


rosion cracks was developed by the Jap- 
anese Science and Technology Metal 
Material Research Center. The chromium 
ferrite-type steel contains no nickel; how- 
ever, it has better heat conductivity than 
some stainless steels and can be used for 
pressure vessels, heat exchangers, and 
other high-pressure products.” 

A high-purity tantalum evaporation fila- 
ment was developed for resistance and 
RF/Bias evaporation of thin films by Ma- 
terials Research Corp. The filaments, fabri- 
cated from electron-beam-refined tantalum, 
had low alkali impurity, consistent elec- 


trical properties, and maximum filament 
life.“ 


A study of the effect of carbon on the 
electrical resistivity of columbium and 
tantalum was reported. The electrical re- 
sistivity of columbium and tantalum, 
measured between 1,500? C and 2, 100“ C, 
increased linearly with the concentration 
of carbon within the alpha solid solution 
range.” 


13 U.S. Embassy, Bangkok, Thailand. State De- 
partment Airgram ÀA—284, Oct. 18, 1974, Pi 4. 

14 Metal. Bulletin. UK Exports Ban Shock. No. 
5869, Feb. 14, 1974. p. 34. 

Science. Niobium- Germanium: Becoming a 
Practical Superconductor. V. 185, No. 4154, Sept. 
6. 1974, pp. 846. 848. 

Journal of the Less-Common Metals. Oxidation 
of Columbium (Niobium) and Coated Columbium 
Alloys. V. 34. No. 2, February 1974, pp. 321—343. 

1: Metal Progress. New Pipeline Steel for Low 
Jo eege Uses. V. 105, No. 4, April 1974, pp. 

a4 


American Metal Market. Japanese Develop 
Stainless Steel Uncrackable at 300 Degrees C. V. 81, 
No. 109, June 5, 1974, p. 7. 

1? American Metal Market. Tantalum Filaments 
Designed for Thin Films. V. 77, No. 156, Aug. 14, 
1970, p. 15. 

æ Journal of the Less-Common Metals. The In- 
fluence of Carbon on The Electrical Resistivity of 
Niobium and Tantalum. V. 35, No. 1, March 1974, 
pp. 77-84. 
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Tantalum carbide fiber grown by an 
alternating-current discharge method was 
studied. Maximum growth rates of up to 
40 millimeters per minute were obtained 
with a minimum diameter of 3.5 microns. 
The tensile strength was 2.7 kilograms 
per square millimeter.” 

The effect of oxygen on the corrosion 
of columbium and tantalum metal (99.9% 
pure) by liquid lithium at 600° C was 
studied. Lithium penetrated the metals 
when the oxygen concentration of the re- 
fractory metals exceeded a threshold level. 
Penetration resulted from formation of a 
ternary oxide, and proceeded by a wedg- 
ing mechanism either intergranularly or 
along specific crystallographic planes, de- 
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pending upon the oxygen concentration. 
The oxygen in the lithium did not increase 
the dissolution of the metals.” 

An increasing interest in the recovery 
of columbium and tantalum from low- 
grade materials was shown by some of the 
patents issued in 1974.™ 


21 Journal of the Electrochemical Society. Fibrous 
Growth of Tantalum Carbide by A-C Discharge 
Method. V. 121, No. 5, May 1974, pp. 714-718. 

= Metallurgical Transactions. Oxygen Effects on 
the SE of Niobium and Tantalum by Liquid 
Lithium. „No. 4, April 1974, pp. 875-879. 

zi EE FE . Recovery of Columbium and Tan- 
talum Values From Tin Slag. U.S. Pat. 3,811,867, 


Mav 21, 1974. 
Raby, R.. and C. Desrochers (assigned to SO- 
QUEM). Froth Flotation Beneficiation of po 


uvely Low-Grade Pyrochlore Ore N. Pat. 1356.2 Wu 
Quantities of Gangue Minerals. Brit. Pat. 1,356,91 
June 19, 1974. 


Copper 


By Harold J. Schroeder and George J. Coakley ' 


World mine production attained 8.10 
million tons, a record high for the seventh 
consecutive year, but the 3% rate of 
growth was the smallest since 1971. Among 
the major producers, Chile, Poland, and 
Australia recorded significant increases in 
production while the United States and 
Zambia had reduced outputs. During the 
first half of the year a high level of demand 
for copper increased prices to record highs 


and stimulated production. However, dur- 
ing the second half of the year a worldwide 
recession. reduced demand and caused a 
precipitous drop in prices, and a rapid 
buildup in stocks of copper. A series of 
production cutbacks near yearend was an 
attempt to seek a balance between supply 
and demand. 


1 Physical scientist, Division of Nonferrous Metals. 


Table 1.—Salient copper statistics 


See footnotes at end of table. 


1970 
United States: 
Ore produced 
thousand short tons .. 257,729 
Average yield of 
copper percent r 0.59 
Primary (new) copper 
produced 
From domestic ores, as 
reported by— 
Mines .... short tons __ 1,719,657 
Value thousands $1,984,484 
Smelters __ short tons 1,605,265 
Percent of world 
tota!!n2a: 24 
Refineries _ short tons 1,521,183 
From foreign ores, matte, 
etc., as reported by 
refineries ..... — Se 248,911 
Total new refined, 
domestic and foreign 
do 1,765,094 
Secondary copper recovered from 
old scrap only ......- do 504.071 
Exports: 
Metallic copper .... do 273.577 
Refindd do .... 221,211 
Imports, general: 
Un manufactured do 892,480 
Refine do .... 132,143 
stocks Vo? 81: Producers: 
111 EE 130,000 
Blister and materials in 
solution ` cuu 840,000 
Total ..........-- do 470,000 
Consumption : 
Refined copper ..... do 2,043,303 


1971 1972 1978 1974 
242,656 266,881 289,998 293,443 
0.56 0.56 0.58 0.49 
1,522,183 1,664,840 1,717,940 1,597,002 
$1,583,071 $1,704,796 32.044.349 $2,468,964 
1,470,815 1,649,130 1,705,065 1,532,066 
22 r 22 r 21 19 
1,410,528 1,680,412 1,698,337 1,420,905 
181,259 192,821 170,151 233.753 
1.591.782 1,873,233 1,868,488 1,654,658 
r 445,157 458,194 486,214 483,432 
262,838 241,600 292,504 246,205 
187,654 182,743 189,396 126,626 
859,479 415,611 r 420,513 608,602 
163,988 192,379 r 202,955 313,569 
75,000 57,000 87,000 101,000 
803,000 281,000 265,000 324,000 
878,000 838,000 302,000 425,000 
2,019,507 2,238,867 2,437,048 2.194,168 
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Table 1.—Salient copper statistics—Continued 


492 
1970 
Consumption Cont inued 
Apparent consumption, 
primary copper 
short tons 1,585,000 
Apparent consumption, 
primary and old copper 
(old scrap only)) do 2,089,000 
Price: Weighted average, cents 
per pound 58.2 
World: 
Production: 
ine short tons .... 6,638,042 
Smelter do .... 6,751,531 
Price: London, average cents 
per pound ..................- 62.96 
r Revised. 


In the United States consumption of 
refined copper and mine, smelter, and 
refinery outputs were all substantially 
smaller. Strikes at most producing units 
during portions of July and August and 
reduced demand for copper in the latter 
half of the year were factors that adversely 
affected the level of activity. Imported 
copper was a larger component of supply 
as imports of unmanufactured copper in- 
creased significantly while exports declined. 
An additional component of supply in 
1974 resulted from the sale or commitment 
during the months of February through 
May of all of the approximately 252,000 
tons of refined copper remaining in the 
national stockpile. Industrial stocks of re- 
fined copper increased since the supply 
of copper from production, net imports, 
and Government stockpile releases ex- 
ceeded consumption. The domestic price for 
cathode copper was restricted to 68 cents 
per pound until removal of price controls 
at the end of April after which the price 
advanced in two steps to a record high of 
85 cents per pound on June 1, then, re- 
flecting changing market conditions, was 
reduced in four steps to a dual 68- and 
72-cent-per-pound quotation at yearend. 

Legislation and Government Programs.— 
Copper held in the national stockpile on 
January 1, 1974, included 60,112 tons of 
oxygen-free, high-conductivity (OFHC) 
copper, 7,067 tons of copper in beryllium- 
copper master alloys, and 191,480 tons of 
copper in "other" classifications, a total of 
258,659 tons Public Law 93-214 signed 
into law on December 28, 1973, author- 
ized the disposal of all of the stockpile 
copper except the relatively small quantity 
in the form of beryllium-copper master 
alloys. In accordance with this author- 


1971 1972 1978 1974 
1,623,000 1,901,000 1,902,000 1,778,000 
2,068,000 2,859,000 7 2,888,000 2,261,000 

62.0 51.2 59.5 77.8 
6,688,634 7.321.950 * 7,848,266 8,104,695 
6,591,741 17.404.601 *° 7,931,807 8,148,472 

48.49 48.53 80.86 93.18 


ization the General Services Administration 
(GSA) transferred 85,000 tons to the 
Bureau of the Mint and announced sealed 
bid sale awards on February 20, April 2, 
and May 24 for approximately 45, 300 tons, 
60,000 tons, and 39,000 tons, respectively. 
The remaining quantity, approximately 
22,400 tons, was made available for defense 
set-aside sales and all but 489 tons was 
disposed of by yearend. 

The Office of Minerals Exploration con- 
tinued to offer up to 50% government 
participation in the authorized cost of 
exploration for copper deposits. There were 
no contracts executed in 1974 that involved 
copper. 

Defense set-asides for controlled copper 
materials were in effect for certain brass 
mill, wire mill, and foundry products. The 
controlled items and their percent set-asides 
were as follows: Unalloyed brass mill prod- 
ucts—sheet (2), rod (9), and tube (2) ; 
alloyed brass mill products—sheet (4) and 
rod (10); copper wire mill products (2) ; 
and copper foundry products (3). In Feb- 
ruary a set-aside for refined copper pro- 
duced from domestically mined ore was 
established at a level of 5% of shipments, 
using the fourth quarter of 1973 as the base 
period. A proposal to broaden the base for 
copper set-asides to include all copper 
materials except scrap, of both domestic 
and foreign origin, was published in the 
Federal Register in September. However, 
no further action was taken on the pro- 
posal. 

The duty on unmanufactured copper re- 
mained at 0.8 cent per pound. However, 
duties were suspended by Public Law 93— 
77, effective from July 1, 1973 to June 30, 
1974, and by Public Law 93-497, effec- 
tive from July 1, 1974 to June 30, 1975. 


COPPER 


493 


DOMESTIC PRODUCTION 


PRIMARY COPPER 


Mine Production.—Domestic mine pro- 
duction of recoverable copper was 1.60 
million tons, a 7% decline and the smallest 
quantity since 1971. Principal copper pro- 
ducing States were Arizona, with 54% of 
the total, Utah (14%), New Mexico, 
(12%), Montana (8%), Nevada (5%), 
and Michigan (4%). These States ac- 
counted for 97% of total production. 
Strikes at most producing units during 
portions of July and August adversely 
affected output. Also in response to re- 
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duced demand for copper several pro- 
ducers made announcements in November 
and December of decisions to curtail op- 
erations. 

Open pit mines accounted for 81% of 
mine output and underground mines for 
19%. The production of copper from dump 
and in-place leaching, mainly recovered by 
precipitation with iron, was 146,107 tons 
or 9% of mine output. Total copper re- 
covered by leaching methods was 222,633 
tons, of which 192,640 tons was precipi- 
tated with iron and 29,993 tons was elec- 
trowon. 


OLD SCRAP 


1965 1970 1975 


Figure 1.—Sources of copper supply for United States copper consumption. 


Duval Corp., a subsidiary of Pennzoil Com- 
pany, operated the Duval Sierrita open pit 
near Tuscon, Ariz. milling a record 30.9 
million tons of ore averaging 0.29% cop- 
per and 0.02696 molybdenum. Reserves at 
yearend were estimated at 554 million tons 
grading 0.3296 copper and 0.03396 molyb- 
denum. Duval also operated the Esperanza 
and Mineral Park copper molybdenum open 
pit mines in Arizona and the Copper Canyon 


open pit copper mine in Nevada. These 
three operations milled 14.6 million tons 
of ore and also produced leach-precipita- 
tion copper from waste dumps. Total out- 
put from all operations was 121,080 tons 
of copper in concentrates and 11,500 tons 
of copper in precipitates. 

The Anaconda Company produced 17,- 
450 tons of copper from underground oper- 
ations at Butte, Mont., compared with 
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21,670 tons in 1973. In September, the 
company announced its decision to phase 
out these underground operations because 
of the escalating cost of production and the 
declining price of copper. An extensive 
exploration program and feasibility study 
for large-volume, mechanized underground 
mining to ultimately produce copper from 
indicated vast quantities of deep, low-grade 
ore reserves has been started. In the interim 
an expansion of open pit operations is ex- 
pected to largely offset the loss of under- 
ground production. The Berkeley pit pro- 
duced 98,890 tons of copper compared 
with 104,470 tons in 1973 and the Con- 
tinental-East pit, in its first full year of 
operation, produced 15,680 tons of copper. 
Production at the Yerington mine at Weed 
Heights, Nev., was 37,970 tons of copper. 
Work was near completion on the Victoria 
open pit copper mine and 1,000-ton-per-day 
concentrator near Ely, Nev. A major under- 
ground copper mine with an associated 
10,000-ton-per-day concentrator, the Carr 
Fork project in the Bingham District of 
Utah, was under development with com- 
pletion scheduled for 1979. 

Anamax Mining Company, a joint ven- 
ture of The Anaconda Company and 
AMAX, Inc., operated the Twin Buttes, 
Ariz., open pit mine and produced 40,140 
tons of copper in concentrates compared 
with 73,650 tons in 1973. The reduced 
output resulted from unanticipated poor 
ground conditions which necessitated di- 
version of mine production equipment to 
overburden removal. Enlargement of the 
sulfide concentrator from 32,000 to 40,000 
tons of ore per day was completed during 
the year and the 10,000-ton-per-day oxide 
ore leach-electrowinning plant was under 
construction. 


Kennecott Copper Corp. operated mines 
in Arizona, Nevada, New Mexico, and 
Utah; these mines produced a combined 
total of 402,200 tons of copper, compared 
with 471,700 tons in 1973. The Utah 
Copper Div. accounted for 229,300 tons 
of the total followed by the Ray Mines 
Div. (Arizona) with 74,700 tons, the 
Chino Mines Div. (New Mexico) with 
60,600 tons, and the Nevada Mines Div. 
with 37,600 tons. Severe weather conditions 
early in the year hampered production in 
Utah, output at the Nevada mine was re- 
duced by temporarily lower ore grade, and 
all operations were disrupted by midyear 
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strikes of 1 to 3 weeks’ duration. New 
copper flotation equipment with higher 
copper recovery capability was installed at 
the Ray Mines Div. Kennecott also in- 
creased its capacity to treat copper silicate 
ore at Ray from 10,000 to 14,000 tons per 
day with an expansion of the copper ore 
leaching plant. Evaluation of a potential 
copper ore deposit beneath the perimeter 
of the Utah Copper Division's open pit 
continued. Plans include sinking a shaft, 
underground core drilling, and test mining 
to determine ground conditions and to 
obtain bulk samples for metallurgical test- 
ing. An environmental impact report was 
filed with the State of Wisconsin describing 
plans for developing an open pit copper 
mine near Ladysmith. 


The American Smelting and Refining 
Company (ASARCO, Incorporated) oper- 
ated three copper mines in the vicinity of 
Tucson, Ariz. The Mission unit, affected 
by a month-long labor strike, produced 
40,300 tons of copper in concentrate com- 
pared with 46,600 tons in 1973. Production 
at the San Xavier mine increased from 
2,700 to 5,900 tons of copper as the new 
leach plant completed in 1973 approached 
design capacity of 12,000 tons of copper 
in precipitates per year by yearend. The 
Silver Bell unit was unaffected by the strike 
and output was essentially unchanged at 
23,500 tons of copper in concentrates and 
precipitates. The Sacaton mine and mill 
near Casa Grande, Ariz, with a design 
capacity of 21,000 tons of copper per year 
came onstream during the year to produce 
9,500 tons of copper in concentrate. Cur- 
rent production is from an open pit but 
design work is proceeding for the mining 
of a deeper ore body by underground 


block-caving methods beginning in 1980. 


Mines of the Phelps Dodge Corp. pro- 
duced 281,338 tons of copper, a 1296 de- 
cline from the 1973 record high. The de- 
crease reflected strikes at the Arizona 
mines from July 15 to August 19, closure 
of open pit operations at Bisbee, and re- 
duced work schedules. The Arizona mines 
at Morenci, Ajo, and Bisbee produced 
112,790 tons, 43,501 tons, and 26,890 tons, 
respectively. Output at Tyrone, N. Mex., 
was 97,030 tons, and 1,127 tons was pro- 
duced from miscellaneous sources. At Bisbee 
the Lavender pit was closed December 14 
because of exhaustion of ore reserves, and 
continued operation of the underground 
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mine was threatened by rising costs and 
declining copper prices. The $200 million 
Metcalf mine project near Morenci with 
a capacity to produce 60,000 tons per 
year of copper in concentrate was essenti- 
ally completed by yearend. Underground 
development work continued at Safford, 
Ariz., to determine the feasibility of mining 
a deep ore body containing an estimated 
400 million tons of ore with an average 
grade of 0.72% copper. 


Cities Service Co., through its North 
American Chemicals and Metals Group, 
operated mines in Arizona and Tennessce 
that produced 30,600 tons of copper in 
concentrate compared with 39,600 tons in 
1973. The Pinto Valley open pit mine and 
mill facilities near Miami, Ariz., were com- 
pleted ahead of schedule and initial pro- 
duction began in June. Design capacity of 
40,000 tons of ore per day or 60,000 tons 
of copper annually was expected to be 
achieved by early 1975. Development of 
the underground Miami-East mine con- 
tinued and production from this relatively 
high-grade ore body is expected to begin 
in early 1976 and to reach a 2,000-ton-per- 
day level in 1978. In-place reserves of the 
Copper Cities and Diamond H mines near 
Miami will be exhausted early in 1975 
but leaching operations at declining rates 
will continue for several years. A solvent 
extraction-electrowinning plant to replace 
the leach-precipitation plant was under 
construction with completion scheduled for 


mid-1976. 


The White Pine, Mich., operations of 
White Pine Copper Co. milled 8.3 million 
tons of copper ore averaging 1.08% copper 
with an 85.7% recovery of copper in con- 
centrate. As part of the cost reduction pro- 
grams initiated in 1973, six new mobile 
rock-breaking devices known as feeder 
breakers were installed during 1974. These 
units enable efficient moveup of conveyor 
belts close to the mining faces which sig- 
nificantly reduces vehicle haulage and belt 
maintenance. Seven additional units are 
planned for 1975. 

Magma Copper Co. operated the San 
Manuel and Superior underground copper 
mines in Arizona with a combined output 
of 149,600 tons of copper in concentrate 
compared with 158,300 tons in 1973. A 
S- week strike during midyear and a cutback 
in operations near yearend curtailed pro- 
duction. Production at Superior continued 
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to rise towards the 3,300-ton-of-ore-per-day 
rated capacity and during the fourth 
quarter averaged 3,000 tons. At the San 
Manuel mine two new hoisting shafts were 
completed to service production from 
deeper levels and to enable development 
of the adjacent down-faulted Kalamazoo 
section of the ore body. 


The Inspiration Consolidated Copper 
Co. operated open pit copper mines in the 
vicinity of Inspiration, Ariz.; 18.5 million 
tons of waste and 8.5 million tons of ore 
wcre mined for a combined record high 
27 million tons of material handled. Ap- 
proximately 6.2 million tons of the ore was 
treated in the concentrator with about 
47% of the concentrator feed first pro- 
cesscd in leaching tanks to recover acid 
soluble copper. The combined production 
from in-plant processed ore in the form 
of concentrates, precipitates, and electro- 
won cathodes was 40,757 tons of copper. 
Heap-leaching of ore too low in copper 
content for in-plant treatment yielded an 
additional 8,943 tons of copper. Copper 
production from the Ox Hide mine was 
4,840 tons from processing 3.4 million tons 
of ore. At the Christmas open pit mine, 
southeast of Miami, Ariz., output was 
6,698 tons from processing 1.7 million tons 
of ore. The ratio of waste removed per ton 
of ore mined declined from 5.77 to 5.04. 
Total mine production from all operating 
mines was 61,238 tons of copper. 


The Cyprus Pima Mining Co. operated 
the open pit Pima mine near Tucson, Ariz., 
miling 20 million tons of ore at a daily 
average rate of about 55,000 tons per day. 
Results of an extensive drilling program 
were being evaluated to determine if ex- 
pansion of the present pit can be profitable. 
The expansion would require relocation of 
many existing support facilities and the old 
mill. Cyprus Bagdad Copper Co. at its 
Bagdad, Ariz, property produced about 
12,000 tons of copper in concentrate from 
milling 2.17 million tons of sulfide ore 
averaging 0.7496 copper. An additionai 
5,840 tons of copper was produced from 
oxide ore by a leach-electrowinning process. 
A major mine-mill expansion program de- 
signed to handle 40,000 tons of ore per day 
is planned to be completed by late 1977. 
Ore reserves at yearend were 300 million 
tons of proven ore averaging 0.4956 copper, 
with additional tonnages indicated. The 
Cyprus Bruce Copper and Zinc Co. oper- 
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ated its underground copper-zinc mine near 
Bagdad, Ariz., and mined about 93,000 
tons of ore grading 3.86% copper and 
13.676 zinc. The Cyprus Johnson Copper 
Co. continued development of an oxide- 
copper ore deposit near Johnson, Ariz., 
with production scheduled for mid-1975 at 
a rate of 10,000 tons of ore per day. A 
leach-electrowinning process will recover 
about 5,000 tons of copper annually as 
cathodes. Reserves consist of 14.7 million 
tons of oxide ore with 0.80% total copper 
content which assures a life for the oper- 
ation of about 10 years. An additional 10 
million tons of mixed oxide and sulfide ore 
underlie the oxide deposit. 


Ranchers Exploration & Development 
Corp. mined 4.5 million tons of ore and 
4.7 million tons of waste to produce a 
record 7,487 tons of copper cathodes by a 
leaching-solvent extraction-electrowinning 
process at its Bluebird mine near Miami, 
Ariz. An expansion to increase capacity by 
5076 was planned for completion in 1976. 
Ore reserves were estimated to exceed 75 
million tons. The in situ leaching operation 
at the Old Reliable deposit near San 
Manuel, Ariz., in the first full year of rated 
capacity operation, produced 2,688 tons of 
copper as a precipitate. At the Big Mike 
mine near Winnemucca, Nev., leaching 
operations yielded 580 tons of copper in 
precipitates compared with 971 tons in 
1973. 


Hecla Mining Co. in a joint venture 
with El Paso Natural Gas Co. continued 
mine development and plant construction 
at the Lakeshore copper mine south of Casa 
Grande, Ariz. The $185 million project 
is scheduled for production in the third 
quarter of 1975 with output to gradually 
build up to 65,000 tons of copper per year. 
Sulfide ore will be milled in a 9,000-ton- 
per-day concentrator with the concentrate 
treated by roasting, leaching, and elec- 
trowinning to produce 30,000 tons per year 
of cathode copper. The roasting operation 
will produce 200 tons per day of sulfuric 
acid for use in a 6,000-ton-per-day vat 
leaching plant to process oxide ore. The 
leach plant output will be 35,000 tons of 
copper in the form of precipitate copper. 

UV Industries, Inc., operated its Con- 
tinental mine near Bayard, N. Mex. Out- 
put was 24,167 tons of copper in concen- 
trate from milling a record 1,701,000 tons 
of ore averaging 1.98% copper. Reserves 
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at yearend were 16 million tons averaging 
1.06% copper suitable for open pit mining 
and 7.5 million tons averaging 2.29 million 
tons suitable for underground mining. 

Smelter Production.—Output of copper 
at primary smelters in the United States 
was 1.65 million tons, a 9% decrease from 
the record high of 1973 and the smallest 
quantity since 1971. The reduced produc- 
tion reflects disruptions by strikes at most 
smelters during portions of July and Au- 
gust. 


ASARCO dedicated a 200-ton-per-day 
liquid sulfur dioxide plant at its Tacoma, 
Wash., smelter. This new plant plus the 
existing acid plant gives a capability to 
collect approximately 50% of the sulfur 
content of the copper concentrates pro- 
cessed by the smelters. At the Hayden, 
Ariz., smelter a 1,000-foot stack with 
connecting flues was completed in June. 
This stack in conjunction with an existing 
acid plant is expected to reduce sulfur 
concentrations to a level that will be in 
compliance with Federal ambient air quality 
standards. Also a highly sophisticated air 
monitoring and meteorological measure- 
ment system is in process of installation. At 
the El Paso, Tex., smelter a second acid 
plant is planned to collect sulfur emissions 
from both the copper smelter and the sinter 
machine of the lead smelter. 


Anaconda completed installation of a 
baghouse and auxiliary equipment in a 
continuation of efforts to reduce emissions 
of particulates and sulfur dioxide gas to 
the atmosphere. An environmental moni- 
toring system utilizing telemetry and com- 
puter components became operational dur- 
ing the year. A new fluid-bed roaster and 
electric furnace complex is under con- 
struction and when completed by the end 
of 1975 will permit greater recovery of 
sulfur gases and particulates. The four 
reverberatory furnaces now utilized will be 
maintained on a standby basis. 


Kennecott completed construction of new 
converter hoods, duct work, an electrostatic 
precipitator, and an acid plant at its 
Hurley, N. Mex., smelter to improve con- 
trol of smelter emissions. Production was 
adversely affected for a period of time 
during installation of the new equipment 
and adjustment to new operating pro- 
cedures. At the McGill, Nev., smelter a 
750-foot stack to improve dispersion of 
effluents and an air quality monitoring 
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system was completed. Also engineering 
for a sulfuric acid plant was underway 
with construction scheduled to start in the 
second quarter of 1975. At the Hayden, 
Ariz., smelter throughput was reduced due 
to roaster and furnace equipment failures 
and problems associated with learning to 
operate new air pollution control facilities 
installed in 1973. At the Garfield, Utah, 
smelter a 1,200-foot stack, the tallest in 
the industry, was completed as part of an 
extensive construction project for improved 
environmental controls to be completed in 
1977. Also included in the project will be 
the replacement of existing reverberatory 
furnaces and converters with a continuous 
smelting-converting unit developed by Nor- 
anda and also construction of an additional 
sulfuric acid plant. 


Phelps Dodge made substantial progress 
in construction of a new copper smelter in 
Hidalgo County, N. Mex., with completion 
scheduled for third quarter of 1975. Cost 
of the smelter project, including townsite, 
is estimated at $200 million. It will be 
the first smelter in the United States to 
utilize the flash smelting process. Initially 
the facility will have the capacity to treat 
about 1,400 tons of concentrates daily, 
equivalent to about 100,000 tons of anode 
copper annually. All of these concentrates 
would be provided by the company’s 
Tyrone mine. Tentative agreement was 
reached to smelt concentrates from the 
Cyprus Mines Corp. expanded Bagdad, 
Ariz., mine, beginning in 1978 which will 
require additional construction to increase 
the smelter capacity. At the Morenci, 
Ariz., smelter, a new reverberatory furnace, 
equipped with waste heat boilers and elec- 
trostatic precipitators to remove particulates 
from furnace gases, went into operation in 
August, but due to startup problems did 
not operate at capacity until later in the 
year. Smelter production was hampered 
throughout the year while hoods and flues 
were being installed at each of the nine 
converters. At the Ajo, Ariz., smelter, new 
emissions control facilities, including a 600- 
ton-per-day sulfuric acid plant, were com- 
pleted. 

Magma Copper Co. replaced a manually 
operated amode casting system with a com- 
puter-controlled anode casting system at 
the San Manuel smelter. The new system 
lowers costs by producing more closely con- 
trolled and uniform weight anodes which 
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improves refining efficiencies and reduces 
the generation of anode scrap. A new 
sulfuric acid plant brought onstream in 
the fourth quarter, in conjunction with use 
of intermittent production controls at the 
smelter, when required by atmospheric 
conditions, will enable Magma to meet 
ambient air quality standards in effect. An 
auxiliary plant has been constructed to 
neutralize any acid produced in excess of 
sales. 

Inspiration Consolidated Copper Co. 
completed a construction program which 
provided new production facilities including 
an electric furnace to replace the reverber- 
atory furnace, new siphon-type converters, 
and a new sulfuric acid plant. Startup 
problems took much longer and presented 
more problems than expected. Repairs, 
necessitated by a leak which developed in 
one wall of the electric furnace, caused 
suspension of operations for 1 month. A 
strike caused a 40-day delay. By yearend, 
production at both the smelter and acid 
plant was improved but was still below 
rated capacity. 

Refined Production.—Production of re- 
fined copper from primary materials de- 
creased 11% to 1.65 million tons, the 
smaller quantity reflecting strikes at most 
producing units during portions of July 
and August. Refined copper produced 
from scrap was 496,908 tons compared with 
465,123 tons in 1973. Total production of 
refined copper in the United States was 
2.15 million tons, derived 77% from pri- 
mary and 23% from scrap sources. 

ASARCO continued construction on a 
new refinery of 420,000 tons of annual 
copper capacity at Amarillo, Tex. Some 
sections of the refinery will be brought into 
operation by mid-1975 and the entire 
facility is scheduled for completion during 
the first quarter of 1976. The Amarillo 
refinery will replace ASARCO’s Baltimore 
refinery which will be phased out after 
1975. Together with the necessary infra- 
structure and related facilities the project 
was estimated to cost on the order of $175 
million and will employ 700 people. At the 
Tacoma, Wash., refinery of ASARCO a 
new plant was constructed to recover nickel 
salts from the copper electrolyte, replacing 
the existing plant built in 1917. 

An expansion project by Anaconda to 
increase capacity at its Great Falls, Mont., 
refinery by 38% to 42 million pounds per 
month will be fully operational by March 
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1975. A modified power supply is incor- 
porated in the expansion project which 
could provide an additional refining ca- 
pacity increase of up to 3 million pounds 
per month. 

Copper Sulfate.—Copper sulfate was pro- 
duced from primary and/or secondary 
metal by companies with plants located as 
follows: 


Plant location 


Great Falls, Mont. 
Richmond, Calif. 
Copperhill, Tenn. 


Company 


The Anaconda Company . 
Chevron Chemical Co .... 
Cities Service o 


Phelps Dodge Refining Laurel Hill N.Y. 
OPP hee ntt RI El Paso, Tex. 
Van Waters & Rogers Wallace, Idaho. 


Ine 4. eec Midvale, Utah. 


Copper sulfate production declined 356 
to 42,092 tons, a reversal of the upward 
trend of the past 2 years. Shipments plus 
consumption by producing companies ex- 
ceeded production by 1,506 tons and 
ending stocks were drawndown to 3,074 
tons, the lowest yearend level since 1959. 
Of the total 43,598 tons shipped, pro- 
ducers’ reports indicated that 18,972 tons 
was for agricultural uses, 23,840 tons was 
for industrial uses, and 786 tons was for 
other uses. 

Byproduct Sulfuric Acid.—Sulfuric acid 
was produced at 12 copper smelters from 
the sulfur contained in offgases, and out- 
put in 1974 increased for the seventh 
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consecutive year from 1,088,300 in 1973 
to a record 1,277,400 tons, on a 10096 
acid basis. Copper smelters at Ajo, Ariz., 
Hurley, N. Mex., Miami, Ariz., and San 
Manuel, Ariz. had initial production from 
new sulfuric acid plants in 1974. In addi- 
tion, sulfuric acid plants were under con- 
struction at the McGill, Nev., smelter and at 
the new Hidalgo County, N. Mex., smelter. 
The indicated total capacity to produce 
acid at yearend was substantially greater 
than 1974 output. 
SECONDARY COPPER AND BRASS 

Domestic recovery of copper in all forms 
from all classes of purchased scrap totaled 
1.34 million tons in 1974, a 2% decrease 
from the 1973 total. Recovery from copper- 
base scrap declined from 1.36 million to 
1.32 million tons. Brass mills accounted 
for 42% of the recovered copper, primary 
producers for 32%, and secondary smelters 
for 21%. The remaining 5% was reclaimed 
at chemical plants, foundries, and manu- 
facturers. 

Consumption of purchased copper-base 
scrap in 1973 was 1.78 million tons con- 
sisting of 62% new scrap and 38% old 
scrap. Of the major categories of copper 
and copper-alloy products derived from 
scrap, the output of unalloyed copper in- 
creased 6% to 513,300 tons while pro- 
duction of brass mill products and brass 
and bronze ingots each decreased 8% to 
702,700 tons and 261,600 tons, respectively. 


CONSUMPTION 


Consumption of refined copper was 2.19 
million tons, a 10% decrease from the 
1973 record high. The relatively high level 
of consumption in the first half of the year 
was substantially lower in the second half 
as a reflection of the slump in construction, 
automobile production, and other areas 
of the economy which consume copper. 
Wire mills accounted for 67% of refined 


copper consumption, brass mills for 31%, 
and all other categories for the remaining 
2%. 

Apparent withdrawals of primary refined 
copper on domestic account, excluding the 
supply component of approximately 252,- 
000 tons released from the Government 
stockpiles, was 1.78 million tons compared 
with 1.90 million tons in 1973. 


STOCKS 


Stocks of refined copper at primary pro- 
ducers increased from 37,000 tons at the 
start of the year to 43,000 tons by the end 
of April, dipped to 24,000 tons at the end 
of June, then rose to 101,000 tons by 
yearend with much of the increase in 


November and December. This was the 
largest yearend stock level since 1970. 
Fabricators’ stocks of copper in all forms 
increased. from 419,000 to 496,000 tons 


during the year. 
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PRICES 


The domestic producer price for refined 
copper was restricted to 68 cents per pound 
for cathodes until removal of price con- 
trols at the end of April after which the 
price advanced to 80 cents on May 1 and 
to 85 cents on June 1; then, reflecting 
changing market conditions, the price was 
reduced to 79 cents on September 17, to 
75 cents on October 16, and to 72 cents 
on November 26. The cathode price was 
reduced to 68 cents by one producer, 
effective December 27, 1974, and by the 
other producers, effective January 3, 1975. 
Electrolytic wire bar quotations were 0.625 


FOREIGN 


Imports of copper were an_ increased 
component of supply in 1974 as imports 
of unmanufactured copper, excluding al- 
loyed copper scrap, were 608, 600 tons 
compared with 420,500 tons in 1973 while 
exports decreased from 277,600 to 198,100 
tons. The largest trade category, refined 
copper, had a 55% increase in imports to 
313,600 tons and a 33% decrease in ex- 
ports to 126,500 tons. Imports of blister cop- 
per were 207,800 tons compared with 
154,100 tons in 1973. The other import cat- 


cent to 2 cents above quotations for cathode 
copper. Average quoted prices for electro- 
lytic copper was 77.3 cents per pound for 
1974 compared with 59.5 cents for 1973. 

Prices on the London Metal Exchange 
(LME) escalated from a monthly average 
of 92.1 cents per pound for January to 
137.5 cents for April with an alltime high 
daily quotation of 152 cents on April 1. 
After April there was a rapid descent of 
LME prices to an average 58.4 cents for 
December. The average for the year was 
93.1 cents compared with 80.9 cents for 
1973. 


TRADE 


egories of ore, concentrates, matte, and un- 
alloyed copper scrap totaled 87,200 tons and 
the other export categories of ore, concen- 
trates, matte, blister, unalloyed scrap and 
ash and residues totaled 71,600 tons. 

Exports of alloyed copper scrap, in 
gross weight, were 118,200 tons compared 
with 110,400 tons in 1973. Imports of 
alloyed copper scrap were 15,900 tons, 
gross weight, or 10,500 tons, copper con- 
tent. 


WORLD REVIEW 


World mine production of copper at- 
tained 8.10 million tons in 1974, an in- 
crease of 3% with the most significant 
production increases coming from Chile, 
Poland, and Australia. The United States 
continued to lead the worid in mine pro- 
duction with 20% of the total, followed 
by Chile 12%, Canada 11%, the U.S.S.R. 
10%, Zambia 9%, Zaire 7%, Australia 3%, 
Philippines 3%, Peru 3%, and Poland 3%. 

Stimulated by record high LME copper 
prices, the incentive for increasing mine 
production in the first half of 1974 was 
high. As the full impact of a worldwide 
economic recession hit the copper industry 
in the second half of the year, demand and 
metal prices dropped sharply. As producer 
stockpiles of copper began to buildup sub- 
stantially by late 1974 a number of U.S. 
and Japanese copper companies began in- 
stituting mine and refinery production cut- 
backs of up to 20%. The Japanese copper 
industry, which was particularly hard hit 


by the economic downturn, was unable to 
market refined copper in the weakened 
Japanese domestic economy. The Japanese 
copper industry then began to negotiate 
with suppliers to reduce deliveries of ores 
and concentrates previously contracted for 
under long-term agreements and to resell 
substantial quantities of refined copper on 
the world market further depressing prices. 
In response to these events the Conseil 
Intergouvernemental des Pays Exportateurs 
de Cuivre (CIPEC), comprised of Chile, 
Peru, Zaire, and Zambia, met in Paris in 
November and agreed to cut all copper 
exports by 10% effective December 1, 1974. 

World stocks of refined copper as re- 
ported by the World Bureau of Metal 
Statistics, were builtup from approximately 
690,000 to 996,000 tons during the year. 
The stocks included producer, consumer, 
and merchant inventories of 245,000 tons 
of refined copper in the United States, 
189,000 tons in Japan, and 192,000 tons 
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combined between West Germany, France, 
and the United Kingdom plus 139,000 
tons held in LME warehouses and 43,000 
tons in Commodity Exchange Inc. (COM- 
EX) warehouses in the U.S. The total 
world stock level represented the equivalent 
of 1.3 months of average demand of the 
world market economies for copper in 
1974. 

Argentina.—Cía. Minera Aguilar, S.A., 
the Argentina subsidiary of St. Joe Min- 
erals Corp., continued development of a 
significant porphyry copper deposit with 
reserves currently estimated at 550 million 
tons of 0.65% copper and 0.015% molyb- 
denum. Engineering studies, cost estimates, 
plans for smelter, mill and pit design, and 
studies of transportation access began or 
were completed in 1974. Development dis- 
cussions with the Argentine Government 
were in progress with a proposed 1980 
startup for a 75,000- to 100,000-ton-per- 
year copper operation being considered. 
The Pachon deposit is located in one of 
the most difficult access areas in the 
Andean range, 2 miles from the Chilean 
border. For most of the year the region is 
covered with 10- to 15-foot snow drifts. 


Australia. Mount Isa Mines, Ltd., oper- 
ated its copper-lead-zinc-silver mine at 
Mount Isa and a copper smelter at Towns- 
ville to produce a record 168,000 tons of 
blister and 144,000 tons of refined copper 
for the fiscal year ending June 30, 1974. 
This output was the first year's achieve- 
ment of the rated productive capacity of 
170,000 tons resulting from an expansion 
program completed in 1973. The near 
capacity production was attained despite 
a cutback during February and March 
1974 because of a 5-week closure of the 
flood-damaged Mount Isa to Townsville 
railroad which halted movement of supplies 
and concentrates. Reported reserves were 
156 million tons of 3% copper. 


Mount Lyell Mining and Railway Co., 
Ltd., a subsidiary of Consolidated Gold 
Fields Ltd., for the year ended June 30, 
1974, produced 26,800 tons of copper in 
concentrate from 2.57 million tons of ore 
grading 1.1996 copper mined and milled 
at its Tasmania operation. Surface ores 
accounted for 2246 of total production 
during this period with the mining of the 
remaining surface ore in Crown Three open 
cut scheduled to be completed in late 1974. 
The transition towards full underground 
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mining operations progressed smoothly dur- 
ing the year with the Prince Lyell section, 
the major underground ore body, ac- 
counting for 46% of total production. Re- 
serves in all ore zones were estimated at 33 
million tons of measured ore grading 
1.47% copper and 11.7 million tons of 
indicated ore grading 1.4096 copper. 


The Woodlawn  copper-zinc-lead-silver 
deposit near Tarrago, New South Wales, 
a 50/50 joint venture of Phelps Dodge 
Corp., and St. Joe Minerals Corp. (Jodo- 
dex) was delayed by additional metal- 
lurgical pilot plant test work required by 
the refractory nature of the ore. Earlier 
feasibility studies are being updated on the 
basis of new pilot plant results and chang- 
ing economic and political conditions in 
Australia. Ore grade material intersected 
during 1974 drilling gave considerable 
promise that underground mining may 
follow extraction of the originally an- 
nounced open pit material. 


Cobar Mines Pty., Ltd., fully owned by 
BH South Ltd., continued development of 
the significant massive sedimentary copper 
and copper-zinc deposits in central New 
South Wales. The mineralization occurs in 
lenses up to 3,300 feet wide in seven main 
ore bodies over a 10-mile strike length. The 
CSA mine, currently in production north 
of Cobar has estimated reserves of over 18 
million tons grading 1.9% copper. In 1974 
the two main shafts were deepened to 3,300 
feet. The mill treated 727,500 tons of ore 
yielding 12,700 tons of copper contained 
in 50,860 tons of concentrates. An open 
stope and cut and fill stope mining method 
is in operation. During the year work was 
nearly completed on a 3,300-foot deep shaft 
south of the town of Cobar to give ex- 
ploration and development access to the 
Chesney, New Occidental, Dapville, Glad- 
stone, New Cobar, and Great Cobar ore 
bodies. 


Kanmantoo Mines Ltd., in Kanmantoo, 
South Australia, also held by BH South 
Ltd., completed its second full year of 
production. Production for the fiscal year 
ending June 30, 1974, was 7,900 tons of 
copper contained in 35,600 tons of con- 
centrate recovered from 1,041,100 tons of 
0.82% copper sulfide ore milled. Drilling 
in 1974 disclosed ore bodies of similar grade 
and type as those at the open pit, which 
will be mined by underground methods 
when the open pit is mined out about 1982. 
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Construction of a plant to treat stockpiled 
oxide ores is expected to be completed by 
March 1975. Treatment of the stockpiled 
oxide ore, now in excess of 560,000 tons, 
will take approximately 3 years. 

Peko-Wallsend Ltd., operated a cop- 
per-gold mine at Mount Morgan, Queens- 
land, and the Tennant Creek copper-gold- 
bismuth mines in the northern territory. 
At the Tennant Creek operations the 
Warrego concentrator, rated at a capacity 
in excess of 770,000 tons per year, produced 
16,300 tons of contained copper in 740,000 
tons of ore treated. Ore reserves at the 
five Tennant Creek mines were over 8 
million tons grading an average 3% copper. 
During the fiscal year ending July 9, 1974, 
Mount Morgan produced 10,600 tons of 
contained copper from 1.4 million tons of 
ore treated. Remaining reserves were esti- 
mated at less than 4 million tons grading 
0.75% copper. The new smelter at Tennant 
Creek also came into full operation during 
the year. A pilot plant based on a process 
patented jointly by the University of 
Queensland and the company for the 
economic recovery of high-purity copper 
from leach liquors has been successfully 
operated at the Mount Morgan mine. The 
material treated was flue dust from the old 
smelting operations plus a test sample of 
current Tennant Creek flue dust. The 
process leaves a bismuth-copper residue in 
a form acceptable for direct smelting of 
the bismuth. In late December 1974 the 
company suspended all copper mining and 
smelting operations at Tennant Creek for 
economic reasons. 


Discovery of a new copper deposit at 
Golden Grove, near Yalgoo in Western 
Australia, was reported by a consortium 
including AMAX, Inc., and the Electro- 
lytic Zinc Co. of Australasia Ltd. The 
group has proven reserves to 1,800 feet 
of 11 million tons of 3.5% copper. An 
estimated $90 million investment is re- 
quired to develop the planned mine, mill. 
and associated infrastructure. 


Botswana.—Ba mangwato Concessions, 
Ltd. (BCL), brought its Selebi-Pikwe 
nickel-copper mining and smelting project 
into production in December 1973 with 
initial mining of ore, and commissioned the 
surface treatment plant in February 1974. 
However, technical operating problems re- 
mained to be solved and the rated capacity 
of about 17,000 tons of copper and 19,000 
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tons of nickel in copper-nickel matte are 
not expected to be attained before early 
1976. Ownership of BCL is 15% by the 
Government of Botswana and 85% by 
Botswana Roan Selection Trust, Ltd. (BR- 
ST), which in turn is owned 40% by the 
public and about 30% each by AMAX 
and the Anglo American Corp./Charter 
Consolidated Group. 


Brazil.—In November 1974 the Brazilian 
Government nationalized copper produc- 
tion in Brazil with the takeover of the 
Caraiba deposit in the northeastern State 
of Bahia. Caraiba with an estimated 45 
million tons of 1.3% copper ore is the 
most important copper reserve in Brazil. 
The mining and transportation operations 
of the former privately held Caraiba 
Metalis, S.A., will now be handled by the 
State-run Companhia Vale do Rio Doce 
(CVRD). Commercial and administrative 
operations will be run by Financiamentos 
de Insumos Basicos, S.A. (FIBASE), a 
subsidiary of the National Development 
Bank. New feasibility studies on developing 
an open pit operation and a smelter to 
produce 35,000 to 50,000 tons per year 
of contained copper from Caraiba are con- 
tinuing. 

Canada. Mine production increased 2% 
in 1974 to a record high 928,550 tons of 
recoverable copper. Smelter output in- 
creased 896 to 591,990 tons and refinery 
production 12% to 616,329 tons of copper. 
Mine production increased in nearly all 
Provinces in 1974 except for British 
Columbia where production dropped 7% 
to 327,221 tons. British Columbia barely 
retained its position as the leading copper- 
producing Province with 35% of the total 
followed by Ontario with 34%, Quebec 
17%, Manitoba 9%, and the remaining 
Provinces 5%. 


In action which could have significant 
impact on future Canadian copper pro- 
duction and reserve levels, many com- 
panies are reported to have curtailed ex- 
ploration activities and expansion programs 
in 1974 in British. Columbia and to a 
lesser extent in Saskatchewan, Manitoba, 
and Ontario in reaction to increased taxes 
and royalties that have been set up by 
some Provinces. The new provincial taxes 
are in addition to Federal levies and 
created a double tax burden for the mining 
industry. A serious shortage of skilled 
mining and trades personnel also affected 
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production levels at many Canadian copper 
operations during the year. 

Falconbridge Nickel Mines Ltd. in 1974 
produced copper from nine nickel-copper 
mines in Sudbury, Ontario, and Manibridge, 
Manitoba, and from five copper-zinc, 
copper, and iron-copper mines in Lake 
Dufault and Opemiska, Quebec, Sturgeon 
Lake, Ontario, and Tasu Harbor, British 
Columbia. Concentrates from the nickel- 
copper operations were processed at the 
company smelter in Sudbury and those 
from the other copper-zinc operations at 
the Noranda Mines Ltd. smelter at Noranda. 
Total metal deliveries in 1974 from all 
operations included 55,500 tons of copper, 
a decrease of 18% from those of 1973. Ore 
reserves at yearend at these two operations 
were 91 million tons averaging 1.4% nickel 
and 0.68% copper. The Lake Dufault Div. 
of Falconbridge Copper Ltd. milled 553,- 
200 tons of 2.38% copper in 1974 to pro- 
duce 12,230 tons of copper in concentrate, 
3596 less than in 1973. The decrease was 
attributed to a lower grade of ore treated. 
The Norbec mine was closed effective De- 
cember 31, 1974, for economic reasons. 
Reserves at yearend were 2.5 million tons 
of ore grading 3.2% copper and 4.0% 
zinc. The Opemiska Division milled 927,- 
000 tons of 1.85% copper in 1974 to pro- 
duce 16,230 tons of copper in concentrate. 
The 25% cut in production was attributed 
to lower grade ore treated and to a shortage 
of skilled mine workers. 


Plant construction at the new Cooke 
mine was complcted and the shaft sinking 
reached 1,029 feet. Reserves at yearend 
were 6.4 million tons of 2.35% copper ore. 
The Sturgeon Lake Mines Ltd. open pit 
and concentrator came into production in 
September at a planned rate of 200 tons 
per day with 82,600 tons of ore grading 
2.0596 copper milled in the first 4 months 
of operation. Production of copper totaled 
974 tons. Ore reserves at yearend were 
2.2 million tons with an average grade of 
2.80% copper, 10.19% zinc, 1.42% lead, 
5.82 ounces of silver per ton and 0.021 
ounce of gold per ton. In addition to the 
above, Falconbridge’s Wesfrol mine, in 
Tasu Harbor, British Columbia, produced 
2.300 tons of copper in concentrate in 
1974 as a byproduct of the open pit iron 
operation. 


Texasgulf Canada Ltd. (formerly Ecstall 
Mining Ltd.) mined 3.72 million tons of 
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ore in 1974 up 3% over 1973 from the 
Kidd Creek mine near Timmins, Ontario. 
Production was about 74% from the open 
pit and 26% from underground. The mine 
yielded 231,700 tons of a 25% copper con- 
centrate and 9,500 tons of a copper-silver 
concentrate during the year. The Kidd 
Creek zinc-silver-copper mine is one of the 
largcst, mixed base metal mines in Canada 
having yiclded from the start of operations 
in 1966 through the end of 1974 a total 
of 28.6 million tons of ore averaging 1.56% 
copper, 9.66% zinc, 4.3 ounces of silver 
per ton, and 0.38% lead. At the end of 
1974 unmined reserves above the 2,800- 
foot level were estimated at 94 million tons 
of comparable grade ore. Exploration below 
2,800 feet during the year indicated the 
ore body continues to at least 5,000 feet. 
Drilling indicated one 1,100-foot-long inter- 
section assaying 3.2% copper with a true 
width of over 700 feet. The copper grade 
is increasing with depth and the zinc grade 
decreasing. Texasgulf is proceeding with 
plans to increase the mine production rate 
from 3.6 to 5.0 million tons per year. The 
expansion is scheduled to include a $200 
million copper smelter and refinery com- 
plex with a capacity of 130,000 tons of 
copper per year. The Government-owned 
Canada Development Corp. acquired a 
30% interest in Texasgulf Canada Ltd. 
during the year. 


The International Nickel Co. of Canada 
Ltd. (INCO) mined 22 million tons of ore 
with an average grade of 1.39% nickel and 
0.97% copper from 16 mines in Ontario 
and Manitoba in 1974 compared with 19.7 
million tons of ore with an average grade 
of 1.41% nickel and 0.98% copper in 
1973. Deliveries of copper metal from the 
Copper Cliff refinery increased 12% to 
183,595 tons. At yearend INCO estimated 
that proven ore reserves in Canada were 
414 million tons containing 1.62% nickel 
and 1.01% copper. In January production 
from the Crean mine was resumed on a 
regular basis. In December operations at 
the Clarabelle open pit mine in Sudbury 
ceased pending development of an exten- 
sion to the mine. Development work on the 
Levack West underground mine also con- 
tinued with a 4,000-ton-per-day mine pro- 
duction schedule expected to start in 1975. 

Noranda Mines Ltd. had a full or partial 
intcrest in the treatment of 48.5 million 
tons of ore containing 226,300 tons of 
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contained copper from 14 copper and zinc- 
copper mines in Quebec, British. Columbia, 
Ontario, and New Brunswick. Shortages of 
skilled miners and tradesmen continued to 
hamper a number of Noranda's operations 
during the year. The company's two copper 
smelters at Noranda, Quebec, and Gaspé 
Copper in Murdochville, Quebec, in 1974 
treated 938,000 tons of concentrates from 
Noranda operations and 929,300 tons of 
custom material from 29 other Canadian 
copper mines and from overseas. The 1.9 
million tons of total material treated 
yielded 338,700 tons of copper contained 
in anodes, 10% more than in 1973. The 
Noranda smelter accounted for 79% and 
Gaspé 21% of anode production. Canadian 
Copper Refineries Ltd. (CCR) in Montreal 
Fast, Quebec, opcrated by Noranda, is one 
of the world's largest copper refineries with 
a rated annual capacity of 480,000 tons. 
In 1974 refinery production increased 11% 
to 427,000 tons of copper. CCR processes 
the output of the Noranda smelters, the 
Flin Flon smelter of Hudson Bay Mining 
& Smelting Co., Ltd. and from imported 
and some secondary sources. 


Noranda's Horne Div. in Noranda, Que- 
bec, produced 477,400 tons of ore averaging 
2.57% copper and 0.147 ounce of gold 
per ton. The mill treated 390,000 tons of 
sulfide ore and 235,000 tons of smelter 
slags producing 71,500 and 57,300 tons of 
copper concentrates, respectively. Reserves 
of 400,000 tons of 1.74% copper at the 
Horne mine are expected to be depleted 
by 1976. Plans to bring the Magusi-New 
Insco ore bodies, with combined reserves 
of 3.2 million tons with an average grade 
of 3.1% copper, into production are under- 
way. The Geco Div. in Manitouwadge, 
Ontario, produced 1.8 million tons of ore 
grading 1.72% copper, 4.72% zinc, and 
1.56 ounces of silver per ton. Concentrates 
produced contained 29,200 tons of copper. 
Reserves at yearend were 28.6 million tons 
grading 1.87% copper, 3.69% zinc, and 
1.59 ounces of silver per ton. The Bell 
Copper Div. in Granisle, British Columbia, 
mined 4.5 million tons of ore grading 
0.52% copper in 1974. Concentrate output 
of 79,700 tons contained 20,800 tons of 
copper. Yearend reserves for the original 
pit design were over 34 million tons of 
0.49% copper and 0.012 ounce of gold 
per ton at a waste to ore stripping ratio of 
0.5 to 1. Studies indicate a future potential 
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to expand reserves to 79 million tons at 
a 1.5 to ] stripping ratio. 

Gaspé Copper Mines (Noranda) pro- 
duced 1.23 million tons of 1.09% copper 
ore and 43,500 tons of concentrate con- 
taining 11,530 tons of copper from the 
Needle Mountain mine and 9.32 million 
tons of 0.55% copper ore and 159,300 tons 
of concentrate containing 39,800 tons of 
copper from the Copper Mountain mine. 
Reserves at the two mines were, respec- 
tively, 23 million tons of 1.33% copper and 
212 million tons of 0.38% sulfide copper 
plus 34 million tons of 0.45% oxide copper. 


Brenda Mines Ltd. (50.996 Noranda) 
located in Peachland, British Columbia, 
operating one of the lowest grade porphyry 
copper mines in the world produced 9.55 
million tons of ore averaging 0.186% cop- 
per and 0.051% molybdenum. In addition, 
the mining operation stockpiled 4.4 million 
tons of lower grade ore and removed 2.7 
million tons of waste. Metal recoveries 
were 85.9% for copper in 51,365 tons of 
concentrates and 78.596 for molybdenum 
in 6,811 tons of leached concentrate. Year- 
end reserves were 127 million tons of 
0.18% copper and 0.046% molybdenum. 


Mattagami Lake Mines (43% Noranda) 
operated the Mattagami Lake mine in 
Quebec and the Mattabi mines in north- 
western Ontario and began development 
work on a new underground mine at Lyon 
Lake in the Sturgeon Lake area of Ontario. 
Ore treated at Mattagami amounted to 
1.4 million tons averaging 7.596 zinc, 
0.62% copper, 0.88 ounce of silver per ton, 
and 0.017 ounce of gold per ton which 
yielded 27,150 tons of copper concentrate 
with a copper recovery of 76%. Remaining 
ore reserves totaled 12 million tons grading 
8.796 zinc, 0.6696 copper, 0.98 ounce of 
silver per ton, and 0.015 ounce of gold 
per ton. At Mattabi the concentrator 
treated 1.14 million tons of ore grading 
0.91% copper yielding 8,600 tons of con- 
taincd copper in concentrate. Ore reserves 
were over 11 million tons of 6.51% zinc, 
0.74% copper, 0.64% lead, 2.42 ounces 
of silver per ton, and 0.007 ounce of gold 
per ton. Planning for the development and 
mining of the underground portion of the 
ore body is continuing. Reserves at the 
Lyon Lake deposit were an estimated 3.1 
million tons of 6.2% zinc, 1.15% copper, 
0.6076 lead, 3.3 ounces of silver per ton, 
and 0.11 ounce of gold per ton. 
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Placer Development Ltd. (33% Nor- 
anda) operated the Craigmont mine in 
Merritt, British. Columbia, and the Gib- 
ralter mine at McLeese Lake, British 
Columbia, during the year. The major 
porphyry copper open pit Gibralter mine 
milled 13.4 million tons of ore grading 
0.4076 copper. With a recovery rate of 
84%, 45,123 tons of copper were produced 
in 166,800 tons of concentrate. Overall 
copper production decreased 26% due to 
the lower grade mined, a chronic shortage 
of qualified personnel to adequately main- 
tain equipment and a 2-week wildcat strike 
in May. Mining in Stage 1 of the Gibralter 
east pit was completed in August when 
operations were transferred to the Granite 
Lake pit. In preparing the Granite Lake 
pit over 3 million cubic yards of over- 
burden were removed and 850,000 cubic 
yards of silt were dredged from the lakebed. 
Overburden stripping commenced on the 
Pollyana ore zone and 658,000 cubic yards 
were removed by yearend. Reserves were 
estimated at 319 million tons at a 0.25% 
cutoff and an average grade of 0.36% 
copper. At Craigmont 1.52 million tons of 
ore grading 1.4856 copper were milled. The 
75,100 tons of concentrates produced con- 
tained 21,741 tons of copper for a metal 
recovery of 96.696. Ore reserves of 8.6 
million tons of 1.84% copper are sufficient 
to maintain operations at the 1974 level 
for 4 to 5 years. 


Hudson Bay Mining & Smelting Co., 
Ltd. operated nine mines in the Flin Flon- 
Snow Lake area, Manitoba. Production at 
the Osborne Lake mine was interrupted by 
the considerable deeper level development 
work carried out during the year. Approxi- 
mately 1.57 million tons of ore with an 
average grade of 2.496 copper were mined 
and milled to produce approximately 34,400 
tons of copper in concentrates, a decrease 
of 1656. Development work on the access 
decline, underground services, and the 
2,000-foot ore conveyor belt at the new 
Centennial mine were completed during the 
year with shaft-sinking scheduled to begin 
in January 1975. Construction of road, 
powerline, and surface mine buildings at 
the new Westarm mine were also completed 
with shaft-sinking scheduled to begin in 
April 1975. Total ore reserves at yearend 
were about 18 million tons grading 2.8996 
copper, 2.7% zinc, 0.0033 ounce of gold 
per ton, and 0.50 ounce of silver per ton. 
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As a result of amendments to the British 
Columbia Mining Royalties Act, Hudson 
Bay and its partners Kennecott and 
Cominco Ltd. discontinued further ex- 
ploration and development work on Stikine 
Copper Ltd.’s remote property in north- 
western British Columbia. Stikine is re- 
ported as having impressive tonnage and 
grade for a porphyry-type copper deposit. 

At Hudson Bay's Flin Flon copper 
smelter a new anode casting plant began 
operating in March to completely replace 
blister casting. The first of two new waste- 
heat boilers and a new stack to improve 
the handling of smelter waste gases became 
operational during the year. The smelter 
produced 54,418 tons of metal contained in 
blister and anode copper with 5996 coming 
from Hudson Bay feed and 41% from 
purchased concentrates. 

Lornex Mining Corp. Ltd. operated an 
open pit copper-molybdenum mine in the 
Highland Valley of British Columbia and 
produced 64,014 tons of copper and 2,017 
tons of molybdenum in concentrate. The 
company delineated major additions to ore 
reserves at the Lornex property, which 
under normal economic conditions and 
reasonable tax and regulatory conditions 
would support an expansion of the oper- 
ation. 

Anaconda Britannia Mines, Ltd., dis- 
continued operations at its mine in British 
Columbia, effective November 1, owing to 
a combination of limited ore reserves, rising 
costs, and reduced copper prices. The oper- 
ation had been producing at an annual 
rate of approximately 6,000 tons of copper 
in concentrates. 


The Caribou copper mine near Bathhurst, 
New Brunswick, a joint venture of The 
Anaconda Company and Cominco, sus- 
pended operations October 1 because of 
exhaustion of minable open pit copper ore. 
The Caribou mill had been rated at a 
capacity of 1,000 tons of ore per day to 
process the 3.4% average grade of ore 
mined. 


Similkameen Mining Co. Ltd., a subsi- 
diary of Newmont Mining Corp., operated 
its open pit mine near Princeton, British 
Columbia, and output for the year was 
21,100 tons of copper in concentrate ob- 
tained from milling 5.1 million tons of 
0.4896 copper ore. Expansion of the con- 
centrator was under construction to permit 
milling 7,000 tons per day of material 
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grading about 0.25% copper which is now 
being mined and stockpiled. Ore reserves 
at yearend were estimated at 61 million 
tons averaging 0.53% copper. 

Utah International, Inc. shipped approxi- 
mately 45,500 tons of copper and 45,000 
ounces of gold in concentrate from its 
Island Copper mine on the northern end 
of Vancouver Island in British Columbia. 
The mill output of copper was 6% lower 
than in 1973 and 21% below the design 
capacity of 57,500 tons of copper in con- 
centrates annually. The lower production 
was due chiefly to a 7-week-long strike in 
August and September. 


The Granduc mine of Granduc Oper- 
ating Co., north of Stewart, British Colum- 
bia, produced 31,900 tons of copper in 
concentrate from 2.7 million tons of ore 
grading 1.23% copper. Re-examination of 
ore reserves in the light of production costs 
and anticipated copper prices resulted in 
a reduction of minable reserves from 33 
million tons of 1.64% copper at yearend 
1973 to 22 million tons of 1.71% copper 
at yearend 1974. Much of the eliminated 
reserves were of lower grade material in the 
undeveloped areas below the 2,100-foot 
level, which in turn is 500 feet below the 
haulage level. 


Sheritt-Gordon Mines Ltd. operated the 
Fox, Lynn Lake, and Ruttan Lake mines 
in Manitoba with a combined output of 
50,000 tons of copper in concentrates com- 
pared with 35,800 tons in 1973. The in- 
crease reflected the first full year of oper- 
ation at the Ruttan Lake copper-zinc open 
pit operation in which 3.4 million tons of 
ore averaging 1.07% copper and 1.68% 
zinc were milled. At the Fox underground 
mine, 1.0 million tons of ore averaging 
2.10% copper and 1.98% zinc were milled 
compared with 963,000 tons of 2.01% 
copper and 2.07% zinc in 1973. Output 
at the Lynn Lake nickel-copper mine was 
below expectations with ore milled de- 
clining to 432,000 tons assaying 0.87% 
nickel and 0.43% copper. Reserves at the 
Ruttan mine are estimated at 46 million 
tons of 1.45% copper and 1.52% zinc 
and at the Fox mine at 11 million tons 
averaging 1.95% copper and 2.07% zinc. 
At Lynn Lake reserves are adequate for 
about 5 years but high operating costs make 
continued operation uncertain. 

Patino Mines (Quebec) Ltd., a sub- 
sidiary of the Dutch company Patino, N.V., 
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operated or had an interest in five copper- 
gold mines in Quebec during 1974. Total 
mill production of 859,000 tons of 1.56% 
copper was down from the 1973 input of 
973,000 tons of 1.62% copper. Metal pro- 
duction in 1974 amounted to 12,900 tons 
of copper in concentrate, down 16% from 
1973. Two months of production were lost 
because of strike actions during the year. 
Ore reserves at yearend were 6.4 million 
tons of 1.74% copper and 0.046 ounce of 
gold per ton. The associated company 
Lemoine Mines Ltd. continued with the 
development of its new underground Bauzan 
mine located in a swamp 37 miles south- 
east of Chibougamau. The high-grade vol- 
canogenic massive sulfide deposit contains 
reserves of 625,000 tons of 4.5% copper, 
10.896 zinc, 2.7 ounces of silver per ton, 
and 0.138 ounce of gold per ton. 


Bethlehem Copper Corp. Ltd. milled 6.3 
million tons of ore grading 0.51% copper 
from open pit mines at Highland Valley, 
British. Columbia, and produced concen- 
trates containing 28,500 tons of copper 
compared with 33,500 tons in 1973. Ex- 
ploration confirmed reserves of approxi- 
mately 30 million tons of 0.45% copper in 
an extension to the closed Jersey pit and 
15 million tons of 0.46% copper in the 
Iona ore body. Reserves at the operating 
Huestis pit are 14 million tons giving total 
reserves of 61 million tons of 0.4756 copper 
available to the mill or enough for about 
10 years of operation at the current rate. 
Development of the 286-million-ton J-A 
ore body and the adjoining l-billion-ton 
0.48% copper ore body of Valley Copper 
Mines Ltd., in which Bethlehem has a 
20% interest, has been deferred due to 
adverse economic conditions and new taxing 
laws. Development of the Maggie ore zone, 
north of Highland Valley, with indicated 
reserves of 200 million tons of 0.40% 
copper, is also being delayed. 

Union Miniére Canada Ltd., initiated 
development of its Thierry copper deposit 
in the Pickle Lake, Ontario region with 
planned production for the second half of 
1976 at an annual rate of 1.4 million tons 
of ore milled. The project is estimated to 
cost $85 million. Proven reserves amounted 
to 13 million tons averaging 1.73% copper, 
of which 3 million tons are amenable to 
open pit mining. Exploration work was in 
progress to further delineate reserves. 

Chile.—In its first full year of control 
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the new Chilean Government was instru- 
mental in achieving a record copper pro- 
duction and encouraging a renewed forcign 
investment climate. 

In a major first step, the Government 
promulgated Foreign Investment Law (DL- 
600) in July 1974. The new law guarantees 
foreign investors the right to repatriate the 
return of capital invested and profits ob- 
tained and that taxes as stated in the 
contracts will not be modified. In a second 
step Chile settled all litigation and out- 
standing claims for compensation for the 
expropriation of privately owned mines by 
the Allende Government in 1971. Cerro 
Corp. received an agreement for compen- 
sation of $41.9 million for its expropriated 
interests in Cia. Minera Andina, S.A. In 
July, Chile agreed to pay Anaconda $253 
million, for its interests in the Chuquicamata 
mine. In October, Kennecott received a 
net compensation for the takeover of its 
interests in Sociedad Minera El Teniente, 
S.A., of $68 million. 

In December, Chile reimbursed the U.S. 
Overseas Private Investment Corp. $18.6 
million for insurance payments paid to 
Anaconda for its expropriated interests in 
the Exótica mine to conclude all out- 
standing obligations. In conjunction with 
thesc actions Chile began soliciting bids 
for new foreign investment participation in 
the further exploration and development of 
the country's copper resources which at 
ycarend included eight known deposits with 
estimated combined ore reserves of 4 billion 
tons with a likely average grade of 0.856 
copper. Cutoff date for bids on these 
deposits is March 30, 1975. 

Production for the year increased 23% 
to 994,400 tons of copper and placed Chile 
as the world's second largest copper pro- 
ducer behind the United States. Production 
from the large mines was as follows: 
Chuquicamata, 393,200 tons compared with 
292.400 tons in 1973; El Teniente, 248,- 
500 tons compared with 196,300 tons; El 
Salvador, 88,200 tons compared with 92,600 
tons; Andina, 75,400 tons compared with 
61,800 tons; and Exótica, 35,500 tons 
compared with 35,100 tons. 

In the medium and small mine produc- 
tion area, Mantos Blancos increased output 
11%. to 35,500 tons, Empresa Nacional de 
Minera (ENAMI) dropped 3% to 78,500 
tons, and Disputada doubled production to 
a more normal level of 28,500 tons of 
copper. 
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New equipment expenditures of $28 
milhon were made at the major mines, 
including the installation of a new rever- 
beratory furnace at El Teniente to help 
compensate for abandonment of the oxygen 
converter process installed by Kennccott 
and the installation of a new pilot solvent 
extraction plant at Exótica. 

Cyprus.—The Cyprus Island Div. of 
Cyprus Mines Corp. permanently closed its 
copper mining operations in July following 
a forced shutdown of operations resulting 
from Turkish military intervention. Prior 
to cessation of operations, 3,900 tons of 
copper in concentrates and precipitates 
were sold. 

India.—Extensive exploration of India's 
copper resources indicated presently avail- 
able ore reserves of over 335 million tons 
containing an average grade of 1.5% 
copper located in 25 deposits in 5 States. 
The Khetri copper project in Rajasthan, 
including a new flash smelter and electro- 
lytic refinery, designed initially to produce 
11,000 tons of copper annually began oper- 
ation in November. Capacity of the project 
is expected to be increased to 50,000 tons 
by 1977. Feed for the smelter comes from 
two new mines, the Khetri (Madhan Kud- 
han) mine with reserves of 77 million tons 
of 1% copper and the Kolihan mine with 
35 million tons of 2.5% copper. 

With the cooperation of a Canadian 
technical assistance program a feasibility 
study was begun to assess the viability of 
developing the Rakha-Roam-Tamapahar 
deposit in the Singbhum Copper Belt of 
Bihar. Proven and inferred reserves are 
reported at 97 million tons of 1.3% copper. 

Indonesia.—Freeport Indonesia, a sub- 
sidiary of Freeport Minerals Co. and oper- 
ator of the 11,500-foot-high Gunung Bijih 
(formerly Ertsberg) copper mine in Irian 
Jaya, overcame difficult startup problems 
and reached planned production rate ob- 
jectives in its second full year of operation. 
Production of copper for the year increased 
73% to 72,100 tons of copper contained in 
230,700 tons of concentrates. Copper con- 
tent of ore mined continued to exceed the 
average 2.5% copper determined from 
original drilling. The contract with the 
Indonesian Government was modified in 
December discontinuing Freeport’s tax holi- 
day and making the company subject to 
a 30% income tax on operations beginning 
July 1, 1974, and increasing to 42% after 
1983. 
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Elsewhere in Indonesia, Kennecott and 
Endeavor Oil Ltd. of Australia are con- 
tinuing exploration work on a cluster of 
copper prospects near Gorantalo in the 
northern arm of the island of Sulawesi. 


Iran.—Star Cheshmeh Copper Mining 
Co., an Iranian Government-owned com- 
pany, had under development a copper mine 
and metallurgical complex in southern Iran. 
Work included stripping operations for 
the open pit and construction of founda- 
tions for the concentrator, smelter, and 
auxiliary buildings. Design capacity of the 
complex is approximately 160,000 tons of 
copper per year with initial production 
scheduled for mid-1977. Plans include 
future construction of a refinery to process 
the smelter output. Ore reserves upon 
which the project is based are estimated 
at 400 million tons averaging 1.12% cop- 
per. Also substantial reserves of somewhat 
lower grade ore are indicated to exist in 
the area. 


Malaysia.— The Mamut Mines Develop- 
ment Co., a consortium of Japanese firms 
in a joint venture with the Sabah Govern- 
ment and other Malaysian interests, con- 
tinued development of a copper deposit 
near Mamut, Sabah. Production is sched- 
uled for mid-1975 at a rate of 15,000 tons 
per day of 0.7% copper ore for an output 
of 30,000 tons per year of copper in con- 
centrate. The concentrates will be exported 
to Japan for smelting. 


Mauritania.—Société Minière de Mauri- 
tanie (SOMIMA) formerly 33.5% owned 
by Charter Consolidated Ltd. was taken 
over by the Mauritanian State mining 
organization rather than have it closed 
for economic reasons caused by high fuel 
and transportation costs. In order to main- 
tain local employment the Government 
will continue to operate the mine. It is 
felt that the development of the substantial 
reserves of sulfide ore below the current 
oxide operations would make the mine 
more economically viable. 


Mexico.—The Mexican Government in 
an effort to step up the exploitation of the 
country's substantial copper reserves en- 
couraged the increased equity participation 
of Mexican private and Government in- 
terests in a number of new developments 
during the year. The Government plan to 
increase annual copper production to over 
300,000 tons by 1977 from the present 
rate of 90,000 tons would make Mexico a 
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major world producer of copper. The 
Mexican Government also warned during 
the year that all mining concessions that 
are not worked within a reasonable period 
of time will be confiscated. 

Industrial Minera Mexico, S.A. (formerly 
ASARCO Mexicana, S.A.), increased the 
output of blister copper 246 to 37,900 tons. 
In April, ASARCO completed the sale to 
Mexican investors of 15% of the stock of 
ASARCO Mexicana, S.A., thus reducing 
its equity to 34%. 

Compania Cuprifera La Verde, S.A. 
(formerly Minas Del Otono, S.A.) was 
created in October to develop the La 
Verde copper deposit at Gabriel Zamora, 
Michoacan, 200 miles west of Mexico City. 
Lytton Minerals Ltd., a Hudson Bay sub- 
sidiary, holds a 48% interest in the new 
company with the balance shared equally 
between the Government, Comision de Fo- 
mento Minero, and the privately held 
Mexican company Sociedad de Fomento 
Industrial, S.A. de C.V. Ore reserves at 
La Verde are estimated at 81 million tons 
of 0.756 copper. A $101 million invest- 
ment is planned to develop an open pit 
mine and a 16,500-ton-per-day milling 
operation by 1978 with a later expansion 
to 22,000 tons. The annual production of 
metal in concentrates is projected at 37,500 
tons of copper, 14,000 ounces of gold, 
and 400,000 ounces of silver. Construction is 
scheduled to start around mid-1975. 

Compania Minera de Cananea operated 
the Cananea mine and smelter to produce 
44,373 tons of copper compared with 45,412 
tons in 1973. Production was hampered 
by labor problems and some mechanical 
breakdowns. An expansion program de- 
signed to achieve an output of 70,000 tons 
of copper in 1976 was also adversely af- 
fected by labor problems and delays in de- 
liveries of materials. 

The Government intervened to speed up 
the development of the Santa Rosa and 
Pilares copper deposits in the Nacozari re- 
gion of the State of Sonora by forming a 
new company, Cobre de Sonora, S.A. de 
C.V. The joint venture will be 70% owned 
by the Mexican Government and Mexican 
nationals, including Minera Lampazos 
(51%), Comision de Fomento (13%), and 
the Banco Nacional de Mexico and others 
(696), with 26.25% held by The Anaconda 
Company and 3.7596 by Phelps Dodge. 
Cobre de Sonora planned to invest $128 mil- 
lion by 1976 to construct a 15,000-ton-per- 
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day concentrator to treat the estimated 143 
million tons of 0.83% copper and associ- 
ated silver and molybdenum ore. An annual 
output of 37,000 tons of copper in concen- 
trates is planned. Concentrates will be 
shipped to a smelter-refinery facility planned 
for the nearby La Caridad development. 

Mexicana de Cobre, S.A., 44% owned 
by the Mexican Government, started de- 
velopment of the La Caridad porphyry 
copper pit mine in Sonora. The 66,000-ton- 
per-day mill will be followed by installation 
of a smelter and refinery with a planned 
capacity of 140,000 tons of copper per 
year by 1978. Investment costs are cur- 
rently $550 million. Ore reserves are re- 
ported at 760 million tons of 0.76% cop- 
per and 0.16% molybdenum. 


Pakistan.— The Government controlled 
Resource Development Corp. continued ac- 
tive exploration of the Saindak porphyry 
copper deposit in the Chagai District of 
Baluchistan in southwestern Pakistan. The 
deposit discovered earlier by a United Na- 
tions Development Program- Government 
exploration team contains ore reserves esti- 
mated at 275 million tons of 0.5% copper 
plus a significant molybdenum content. 


Panama. Canadian Javelin Ltd. received 
and accepted letters of intent from a group 
of six British, Canadian, and Japanese com- 
panies to form a consortium to finance and 
develop the Cerro Colorado copper conces- 
sion. Final establishment of the consortium, 
however, is pending approval of the project 
by the Government of Panama, with whom 
negotiations on long-term exploitation con- 
tract terms are continuing. Plans called for 
an 88,000-ton-per-day production operation 
to be completed in 4 years at an estimated 
cost of $700 million. Results of the diamond 
drilling exploration program completed on 
the concession during the year established 
the existence of approximately 1 billion 
tons of proven reserves with an average 
grade of 0.6% copper. 

Papua New Guinea.—Bougainville Cop- 
per Pty., Ltd., controlled 53.6% by Con- 
zinc Riotinto of Australia Ltd. (CRA), 
20% by the Government of Papua New 
Guinea (PNG), and 26.4% by the public, 
milled 33.2 million tons of ore grading 
0.70% copper and 0.03 troy ounce of gold 
per ton. Recovery and concentrate grade 
improved, despite a slight fall in head 
grade, to 706,000 tons of 28.7376 copper 
concentrate yielding 203,000 tons of con- 
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tained copper. Estimated ore reserves in the 
Panguna ore body at the end of 1974 were 
approximately 959 million tons of ore aver- 
aging 0.47% copper and 0.016 troy ounce 
ot gold per ton. Concentrates from Bou- 
gainville are shipped to Japan, West Ger- 
many, and Spain for processing. In Decem- 
ber at the request of overstocked Japanese 
smelters, CRA agreed to reduce deliveries 
of concentrates to Japan by 15%. 


Exercising its new powers of self-govern- 
ment prior to full independence from Aus- 
tralia in 1975, the PNG Government re- 
quested a renegotiation of the 1967 Bou- 
gainville Copper Agreement with CRA. 
The new agreement approved in December 
1974 terminated the tax exempt period, 
the 20% tax exemption on mining income, 
and the accelerated depreciation provisions 
previously granted Bougainville Copper and 
was set up to give the PNG Government 
the lion's share" (70%) of excess profits 
over and above a reasonable return upon 
funds placed by a foreign investor at risk 
in a project. Additional provisions included 
increased cooperation on environmental 
matters, increased liaison with Bougain- 
ville Provincial Government, the establish- 
ment of normal controls such as import 
duties and tarriffs by the PNG Government 
and no further exploration outside the mine 
area without Government approval. 


Exploration work on the Ok Tedi deposit 
located in the Star Mountain region of 
northwest Papua near the Indonesian 
border was halted during the year as ne- 
gotiation on the terms of development and 
investment between the exploration license 
holder Kennecott Copper Corp. and the 
PNG Government continued. The Mount 
Fubilan portion of the deposit is one of the 
geologically youngest (1.2 million years) 
porphyry copper deposits yet discovered. 
The deposit consists of a central orthoclase- 
rich intrusion which contains most of the 
disseminated copper mineralization, a num- 
ber of closely associated peripheral mineral- 
ized skarn bodies with high copper grades 
in massive magnetite zones, and a massive 
sulfide body with moderate copper grades 
in pyrite and pyrrhotite zones. An oxidized 
capping up to 1,000 feet thick is developed 
over the deposit.“ 


p 2 auia R. Wi The Mount Fubilan Ok Tedi) 
orphyry Copper Deposit, lerritory o ua a 
New Guinea. Econ. Beol., 67, No. 8, 1972, pp. 
1019-1033. 
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Preliminary drilling suggests an estimated 
reserve of 275 million tons of 0.6% to 
0.976 copper. The remote location of the 
Ok Tedi deposit, however, requires estab- 
lishment of additional ore reserves before 
development can be considered. Work also 
continued on the Frieda River porphyry 
copper prospect in southwestern New 
Guinea. The exploration license holder 
Mount Isa Mines, Ltd. signed an agree- 
ment with a consortium of four Japanese 
companies which will earn a 40% interest 
in the project by spending $5 million over 
the next 5 years on exploration, testing, 
and engineering work. 


Peru.—Empresa Minera del Centro del 
Perú (Centromin), the State mining agency, 
operated six underground and one open 
pit copper-producing mines, including the 
former Cerro Corp. properties, expropriated 
January 1, 1974. Centromin also operated 
the smelter-refinery complex at La Oroya 
previously owned by Cerro. An expansion 
program is planned to increase both the 
existing smelter capacity of 58,000 tons 
and the refinery capacity of 39,000 tons to 
73,000 tons by the end of 1978 which will 
be needed to take care of the expansion of 
the Cobriza mine and increases in pur- 
chased concentrates. 


Empresa Minera del Perú (Minero Perú), 
the State mineral development agency, 
plans for a first-stage capacity of 36,000 
tons per year of copper production from 
the Cerro Verde oxide copper deposit in 
southern Peru by use of heap-leaching 
methods. The underlying Santa Rosa sul- 
fide ores are scheduled for initial mining 
in 1978 at an annual rate of about 120,000 
tons of copper. Other mine developments 
scheduled for 1978 are the Tintaya deposit 
estirnated to produce 70,000 tons of copper 
per year, the Ferrobamba/Chalcobamba 
property at 40,000 tons, the Berenguela 
property at 20,000 tons, and the Toro 
Mocho property at 90,000 tons. The fol- 
lowing year it is planned to bring into pro- 
duction the Antamina property at 24,000 
tons, Michiquillay at 80,000 tons, and 
Quellaveco at 100,000 tons. Minero Perú 
has a copper refinery under construction 
at the port town of Ilo in southern Peru. 
Initial capacity of 165,000 tons per year is 
scheduled for November 1975 and contin- 
uation of construction is planned to expand 
capacity to 330,000 tons over the following 
3 years. 
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Southern Peru Copper Corp. (SPCC) 
operated the Toquepala open pit copper 
mine and the Ilo copper smelter with pro- 
duction of 134,400 tons of recoverable re- 
fined copper. Output was again curtailed 
by strikes with 49 days lost at the mine 
and 50 days lost at the smelter. A higher 
than average ore grade of 1.24% copper 
helped to mitigate the effects of the strikes 
on mine production. 

Progress on SPCC's Cuajone project in 
1974 included driving 4.3 miles of railroad 
tunnel to bring the total to 14.3 miles of 
the 17 miles required. Considerable progress 
was also made on the concentrator, hous- 
ing, smelter, and powerplant expansion. 
Cuajone with a design capacity of 170,000 
tons of blister copper is scheduled for com- 
pletion in late 1976. Estimated cost of the 
project has increased since its start and at 
the end of 1974 was estimated to cost $620 
million, including $70 million during con- 
struction. 

Compania Minera del Madrigal, a sub- 
sidiary of Homestake Mining Co., processed 
197,000 tons of ore at its Madrigal copper- 
lead-zinc mine in southern Peru and 
shipped approximately 10,700 tons of cop- 
per concentrates to Japan. Ore grade aver- 
aged 1.8% copper, 2.8% lead, and 3.0% 
zinc. Operations remained below design 
capacity, largely because of unavailability 
and slow delivery of required equipment 
and supplies. 

Philippines.—Continuing its development 
into a major world copper producer, the 
Philippines had 8 major porphyry copper 
mines producing 138,000 tons of ore daily, 
8 other deposits expected to be in produc- 
tion within 3 years, and 18 additional ma- 
jor and promising prospects in the explor- 
ation stage. Total reserves of porphyry cop- 
per ore in the country were estimated at 
about 2.7 billion tons grading between 
0.30% and 0.64% copper. Economic strains 
on the industry at yearend created by low 
copper prices and Japanese requests to cut- 
back on copper shipments were balanced 
in part by the Philippine Government's de- 
cision to reduce the export tax on copper 
from 6% to 2%. Production by 14 mining 
companies was 248,600 tons of copper in 
concentrates and direct shipping grade ore, 
compared with 243,800 tons the previous 
year. 

Atlas Consolidated Mining & Develop- 
ment Corp., one of the largest copper pro- 
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ducers in Asia, increased production of cop- 
per contained in concentrates by nearly 
796 in 1974 to 96,285 tons. The company 
operated the Frank open pit, the Lutopan 
underground mine and a 37,000-ton-per- 
day mill at the Lutopan ore deposit, and 
the Biga open pit and a 33,000-ton-per-day 
mill at the Biga deposit, both on Cebu Is- 
land, Central Philippines. Feasibility stud- 
ies were completed and plans were an- 
nounced to develop the new Carmen open 
pit located between the Frank and Biga 
pits and an associated 35,000-ton-per-day 
mill with production scheduled to start in 
late 1976. The Carmen ore body contains 
reported reserves of 294 million tons grad- 
ing 0.44% copper. These reserves are in 
addition to the 769 million tons of 0.47% 
copper contained in the two operating 
properties. Atlas also announced plans to 
construct a new smelter, refinery, and acid 
plant complex by 1978. Capacity of the 
smelter will be 130,000 tons of copper. 


Marcopper Mining Corp., a subsidiary of 


Placer Development Ltd., mined a high- ` 


grade (0.82%) copper ore zone during the 
year at its Santa Cruz, Marinduque opera- 
tion and despite a 13% decrease in the 
ore milled to 6.45 million tons, production 
of copper in concentrate increased 13% to 
51,670 tons. A total of 181,410 tons of con- 
centrate was produced with a metal re- 
covery of 88.5%. In addition 6,200 tons of 
leach concentrate was produced. A re-eval- 
uation of ore reserves in 1974 downgraded 
estimated minable reserves at yearend to 
102 million tons a 0.40% cutoff and a 
0.58% average grade of copper. 


Marinduque Mining and Industrial Corp. 
operated the Sipalay open pit in Negros 
Oriental and the Bagacay pit in Samar. 
At Sipalay completed expansion projects 
helped increase production for the year to 
26,782 tons of contained copper with re- 
maining reserves estimated at 377 million 
tons of 0.52% copper. Production at Baga- 
cay amounted to 7,692 tons of contained 
copper with available reserves reported at 
2.9 million tons of 1.56% milling grade 
copper ore and 214,000 tons of 12.72% 
shipping grade copper ore. An agreement 
in principle was reached in late 1974 be- 
tween Marinduque, Lepanto Consolidated 
Mining Co., and a consortium of small 
copper producers to build a new copper 
smelter and refinery near Manila. Tenta- 


MINERALS YEARBOOK, 1974 


tive plans call for a two-stage project with 
initial capacity at 88,000 tons per year of 
refined copper increasing later to 132,000 
tons per year. The two major companies 
will provide financing with help from the 
Philippine Government. 

Philex Mining Corp. increased produc- 
tion in 1974 to 28,894 tons of copper con- 
tained in concentrates. The company op- 
erated the Santo Tomas underground mine 
near Benguet, northern Luzon, with re- 
serves of 133 million tons of ore grading 
0.47% copper. Plans were announced to 
expand caving operations and increase mill 
capacity from 21,000 to 24,000 tons of ore 
per day by 1977. 

Lepanto Consolidated Mining Co. oper- 
ated one of the few nonporphyry copper 
mines in the country, a massive stratabound- 
volcanic underground ore deposit located 
in Mt. Province, northern Luzon. The de- 
crease in production to 15,942 tons of cop- 
per contained in concentrates was directly 
related to difficulties in marketing concen- 
trates with a high arsenic content. ASARCO, 
who normally handles the bulk of Lepanto 
concentrates had delayed a decision on a 
long-term smelting contract with Lepanto 
pending the impact of U.S. arsenic air pol- 
lution regulations on the future of its Ta- 
coma, Wash., smelter. Reserves at the Le- 
panto mine were estimated at the beginning 
of the year at 9.4 million tons of 2.77% 
copper and 0.123 ounce of gold per ton. 
Lepanto also continued work on develop- 
ment of its Hinobaan deposit in Negros 
Occidental. Plans called for a $68 million 
investment to install a 20,000-ton-of-ore- 
per-day mine and mill operation to exploit 
reported reserves of 108 million tons of 
0.5% copper. 

Two new copper producers came on full 
stream during 1974, Apex Exploration and 
Mining Co., Inc., and Western Minolco 
Corp. Apex which began operation of the 
Masara project in Davao del Norte, Min- 
danao, in September 1973 produced 629 
tons of contained copper in 1974. The 
Masara project includes mining of the new 
Kurayao and Wagasara open pits, the con- 
struction of a leach plant to reclaim the 
2,300 tons of recoverable copper contained 
in the Sorina dump of the old Hope mine, 
the rehabilitation of the Masara mine work- 
ings, and the setting up of a 10,000-ton-of- 
ore-per-day mill at Wagas-Mapula. Re- 
serves in the Kurayao area were reported 
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at 4 million tons of 0.42% copper and at 
Wagas-Mapula at 31 million tons of 
0.41% copper. Western Minolco began 
mining operation at its Boneng and Lobo 
ore bodies in Benguet, northern Luzon, in 
February 1974. Production of 21,920 tons 
of concentrates in 1974 contained 5,929 
tons of copper. Plans were also announced 
to increase the initial mill capacity of 
15,000 tons of ore per day to 30,000 tons 
of ore per day, equivalent to about 50,000 
tons of contained copper annually by 1976. 
Combined ore reserves at Boneng-Lobo are 
estimated at 108 million tons of 0.48% 
copper. 

Poland.—In 1974 production of copper 
increased 23% to 209,400 tons. Poland 
eventually plans to become one of the 
world’s major copper exporters with an- 
nual production of around 400,000 tons. 
This program will require investments es- 
timated at $1 billion with a substantial 
share expected to be obtained from inter- 
ests in the United States. 

Rhodesia, Southern.—M.T.D. (Mangula) 
Ltd. during the year ending September 30, 
1974, produced 16,800 tons of copper in 
concentrate and precipitates from the Man- 
gula mine about 80 miles northwest of 
Salisbury. Concentrates containing 14,600 
tons of copper were produced from milling 
1.4 million tons of sulfide ore and precipi- 
tates containing 1,200 tons of copper were 
produced from treating 270,000 tons of an 
oxidized ore in the leach plant. Leach plant 
operations were closed between December 
1973 and July 1974 due to a shortage of 
sulfuric acid. Proven sulfide ore reserves 
were 16.5 million tons averaging 1.2556 
copper and oxidized ore reserves amounted 
to 0.5 million tons of 0.83% oxide copper. 
The Norah and Silverside mines produced 
3,200 and 1,800 tons of copper in concen- 
trates, respectively. Proven sulfide ore re- 
serves were 2.1 million tons of 1.3656 cop- 
per at the Norah mine and 640,000 tons of 
1.75% copper at the Silverside mine. 

Lomagundi Smelting and Mining Ltd. 
produced 2,300 tons of copper in concen- 
trate from mining and milling 340,000 tons 
of ore from the Alaska mine. The Shackle- 
ton mine yielded 10,160 tons of copper in 
concentrate from 670,000 tons of 1.85% 
copper ore. Proved reserves at yearend were 
1.0 million tons of 1.1996 copper at the 
Alaska mine and 1.7 million tons of 2.14% 
copper at the Shackleton mine. The Gwai 
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River mine produced 1,400 tons of copper 
in concentrate from mining and milling 
195,000 tons of 0.79% copper ore. Proved 
ore reserves were 240,000 tons of 1.00% 
copper. 

South Africa, Republic  of.—O'okiep 
Copper Co. Ltd. mined and milled 3.2 mil- 
lion tons of ore with an average grade of 
1.28% copper which yielded 35,800 tons 
of blister copper compared with 37,800 
tons in 1973. Ore reserves at O'okiep mines 
at the end of 1974 were estimated at 29.1 
million tons averaging 1.65% copper. Ad- 
verse market conditions in the latter half 
of the year caused suspension of develop- 
ment at the Spektakel and Divide nonpro- 
ducing mines and development of deep ore 
zones at the Carolusberg mine. Also pro- 
duction from mines with low-grade ore was 
curtailed. O'okiep and the Tsumeb Corp. 
Ltd. (South-West Africa) began engineer- 
ing work on a new 130,000-ton-per-year 
electrolytic copper refinery in the Capetown 
area to refine the smelter output of the two 
companies. However, the project has bcen 
deferred pending improvment of economic 
conditions. 

Palabora Mining Co. Ltd. had a smelter 
production of 101,900 tons of copper, a 
4% decline from 1973. Ore milled was 
21.2 million tons of 0.56% copper com- 
pared with 21.2 million tons of 0.57% cop- 
per in 1973. A planned major expansion of 
the open pit mining and ore processing fa- 
cilities was announced with completion ex- 
pected early in 1977. Milling capacity will 
be increased from an average 58,000 to 
82,000 tons of ore per day, equivalent to 
138,000 tons of copper annually. The ca- 
pacity of the clectrolytic refinery will be 
increased to handle the entire copper out- 
put. 


Messina (Transvaal) Development Co. 
mined and milled 1.2 million tons of 1.04% 
copper ore from its Messina mine which 
yielded 11,300 tons of copper in concen- 
trate. The tonnage of proved ore reserves 
at yearend was estimated at 5.7 million 
tons averaging 1.45% copper. 

Phelps Dodge Corp. carried out pilot 
plant testing of bulk ore samples from the 
most promising of two copper-lead-zinc- 
silver discoveries in the vicinity of Aggeneys 
in Cape Province. Proven reserves in the 
open pit portion of this ore body were esti- 
mated at 79 million tons averaging 0.38% 
copper, 4.28% lead, 2.32% zinc, and 1.7 
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ounces of silver per ton. Arrangements were 
in progress to obtain power and water for 
planned mining operations. 


South-West Africa, Territory of.—The 
Tsumeb Corp. Ltd. mined 464,000 tons of 
ore from the Tsumeb mine averaging 
4.36% copper, 10.06% lead, and 2.30% 
zinc. At the Kombat mine 389,000 tons of 
ore grading 1.19% copper and 2.62% lead 
was mined. The Matchless mine, near 
Windhoek, reopened in 1973, produced 
119,000 tons of ore averaging 1.93% cop- 
per in 1974. Smelter production at Tsumeb 
was 51,400 tons of blister compared with 
39,700 tons in 1973. The smelter is being 
expanded to an annual capacity of 79,000 
tons which will enable custom smelting of 
concentrates from other mines in South- 
West Africa. Ore reserves as of the end of 
1974 were estimated at 6.1 million tons 
assaying 4.56% copper, 7.79% lead, and 
2.06% zinc for the Tsumeb mine; 1.2 mil- 
lion tons of 1.91% copper and 3.32% lead 
for the Kombat mine; and 1.3 million tons 
of 2.28% copper at the Matchless mine. 

Oamites Mining Co. (Pty.) Ltd. (75% 
Falconbridge) milled 680,000 tons of ore 
grading 1.13% copper. Metal recovery in 
21,000 tons of concentrate was 91.32% 
yielding 7,000 pounds of copper. Ore grade 
was down from 1.35% in 1973 due to de- 
creasing and proportionately diluted vein 
width towards the limits of the ore body. 


Spain.—Rio Tinto-Patifio, S.A. (RTP), 
operated the Cerro Colorado open pit mine 
and a custom smelter and refinery in the 
southern province of Huelva in 1974. 
RTP treated over 3 million tons of copper 
ore, a decrease of 896 from 1973. Copper 
output was 23,900 tons. Ore reserves in- 
clude 61 million tons of 0.71% copper at 
Cerro Colorado and 20 million tons of 
0.6976 copper at Santiago. The Santiago 
open pit copper deposit in the northwestern 
province of Galicia is scheduled to start 
operations in the second quarter of 1975 
at a mining rate of 4,400 tons daily. The 
RTP smelter produced 52,800 tons of 
anode copper from primary concentrate and 
cement copper feed and 49,900 tons from 
secondary sources. Planned startup of a 
new flash smelter and a second acid plant 
in 1975 will double the rated smelter ca- 
pacity to 93,000 tons of copper. The elec- 
trolytic refinery which produced 80,800 
tons of cathode copper for the year is 
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scheduled to expand its capacity to 116,000 
tons in 1975. 

Uganda.—Kilembe Mines Ltd. (73% 
Falconbridge) reportedly encountered dif- 
ficulty in maintaining operations on an eco- 
nomic basis during the year due to a com- 
bination of local supply shortages, lack of 
trained personnel, difficulties in moving 
imported goods from port to the mine, and 
lower copper prices. Negotiations with the 
Uganda Government were in progress to 
attempt to resolve the difficulties. Produc- 
tion of milled ore decreased 14% to 
780,200 tons and blister copper 8% to 
9,800 tons. 

Yugoslavia.—Estimated primary produc- 
tion of copper by Rudarsko Topionicarski 
Bazen (RTB), Bor, Serbia, in 1974 in- 
cluded 136,000 tons of copper in concen- 
trate, 180,000 tons of blister copper and 
154,000 tons of refined copper. In addition 
to domestic material the smelter handled 
38,600 tons of imported ore and concen- 
trates, chiefly from Chile. RTB operated a 
mine, flotation plant, and smelter at Bor, 
and a mine and flotation plant at Majdan- 
pek. Development work continued on a 
large deposit of low-grade ore at Krivelj 
with plans for an annual capacity of 66,000 
tons of copper to be reached by 1981. Work 
also continued on the development of the 
second major copper-producing facility in 
Yugoslavia at Bucim, near Radoviste, Mac- 
edonia. Work on a mine and beneficiation 
plant at the Bucim copper deposit were 
started during the year with a two-phase 
project scheduled to reach an annual ca- 
pacity of 23,000 tons of copper by 1977 
with a later expansion to 66,000 tons. 

Zaire.—In major actions affecting copper 
production the Government of Zaire an- 
nounced its firm determination to have the 
country’s entire copper production refined 
domestically by 1980. By that year expan- 
sions announced under the Second 5-Year 
Plan combined with the two private/Gov- 
ernment joint venture developments cur- 
rently underway are scheduled to increase 
Zaire’s annual copper production to 880,- 
000 tons. The Government also reached an 
agreement in principle to compensate the 
Belgian company. Union Miniére du Haut 
Katanga, with a sum of $100 million for 
the 1967 expropriation of its mines now 
run by the State agency La Générale des 
Carriéres et Mines du Zaire (Gécamines). 

Copper production in Zaire increased 
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2% to 549,900 tons. Gécamines which op- 
erates 10 mines, 5 mills, 2 copper smelters 
at Lubumbashi and Panda and 2 copper- 
cobalt refineries at Shituru and Luilu in 
Shaba Province produced 519,100 tons of 
copper including 357,000 tons of copper 
in refined shapes. Plans to increase annual 
production of copper to 628,000 tons by 
1978 include the development of two new 
open pit mines, Dikuluwe and Mashambe, 
a new mill with an annual capacity of 4 
million tons of ore, a flash smelter and an 
electrolytic refinery all near Kolwezi, 
Shaba. The two new mines with combined 
reserves estimated at 171 million tons of 
4.1% copper and 0.3% cobalt are due to 
open in late 1975. 

The joint Zairian Government-private 
Japanese concern, Société de Dévelopment 
Industriel et Miniére du Zaire (SODI- 
MIZA), in its second full year of operat- 
ing the Mushoshi mine and mill in Shaba 
Province increased mine production 10% 
to 1.5 million tons of ore in 1974. Produc- 
tion of 85,000 tons of concentrate with an 
average copper content of 36% yielded 
30,500 tons of contained copper. SODI- 
MIZA continued development of the Kin- 
senda mine during the year seeking the 
most suitable mine design to exploit an 
irregular-shaped ore body and to control 
serious ground water problems. Production 
is not expected to begin before 1977 or 
1978. Previous estimates placed ore reserves 
at Mushoshi at 110 million tons of 3.5% 
copper with 35 million tons of 5.5% cop- 
per at Kinsenda. 


Société Miniére de Tenke-Fungurume 
(SMTF), a consortium of American, Brit- 
ish, French, and Japanese companies and 
the Government of Zaire, continued con- 
struction and development of the Tenke- 
Fungurume project during the year. The 
scheduled startup date for the planned 
165,000-ton-capacity refinery may be de- 
layed past 1977 pending the completion of 
installation of the new Inga Dam to Shaba 
electric power transmission lines. Inflation 
has raised the cost of the SMTF project 
to over $700 million. Reserves of mixed 
oxide and sulfide ore were estimated at 52 
million tons of 5.4% copper and 0.42% 
cobalt. SMTF plans to use a process in- 
volving the conversion of sulfides to oxides 
prior to recovery of copper by leaching, sol- 
vent extraction, and electrowinning. 

Zambia.—Transport problems resulting 
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from the 1973 border closure with South- 
ern Rhodesia continued and the alternate 
road routes to Dar es Salaam, Tanzania, 
and Mombasa, Kenya, and the rail route 
to Lobito, Angola, were utilized for ship- 
ment of copper. Completion of the Tanza- 
nia-Zambia Railway (Tazara), scheduled 
for mid-1975, will improve transportation 
although congestion at the terminal port 
of Dar es Salaam could continue to be a 
problem. 

Roan Consolidated Mines, Ltd. (RCM), 
operated the Mufulira, Chibuluma, Cham- 
bishi, Kalengwa, and Luanshya mines that 
produced 321,000 tons of copper for the 
year ended June 30, 1974, compared with 
305,000 tons in 1973. Increased recovery 
at the Mufulira mine reflected continued 
recovery from the 1970 cave-in and flood- 
ing accident. At Luanshya there was 
greater output from the Baluba section and 
at Chambishi both ore mined and the cop- 
per grade increased. Production from Chi- 
buluma was adversely affected by a decline 
in grade of ore mined. 

Development of Kalulushi East, south of 
Chibuluma, continued. Ore reserves were 
estimated at 4.2 million tons averaging 
4.15% copper. Initial production is sched- 
uled for 1979 and will attain full produc- 
tion in 1981 to compensate for the phasing 
out of ore supply from the two shafts at 
Chibuluma during the same time. 


Nchanga Consolidated Copper Mines 
Ltd. (NCCM ), through the Rokana, Chin- 
gola, and Konkola Divisions, operated cop- 
per mines, a smelter, and a refinery. Mine 
production was 451,000 tons of copper for 
the year ended March 31, 1974, compared 
with 485,000 tons for the preceding year. 
The decline in output was largely associated 
with disruptions caused by an expansion 
program designed to achieve an annual 
rate of 550,000 tons by mid-1975. At the 
Konkola concentrator the high-grade leach 
plant produced a record 123,000 tons of 
copper, but delays due to shortage of con- 
struction materials affected production at 
the low-grade leach plant. Initial output of 
the solvent extraction-ion exchange process 
plant began in December 1973 and was 
fully operational in mid-1974. A decision 
was made to proceed with reopening of the 
Kasanshi mine located near Solwezi in the 
Northwestern Province that was closed by 
flooding in 1957. Operations will consist of 
an open pit mine and a leach-solvent ex- 
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traction-electrowinning plant with a rated 
annual capacity of 28,000 tons of copper. 
Initial production is scheduled for late 
1977. 

Geomin, a Romanian-based mineral de- 
velopment company, in a joint venture 
with Mindeco Ltd., formed a new com- 
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pany, Mikambo Development Co., Ltd., to 
investigate the feasibility of beginning op- 
eratons at Mikambo, near the Zairian 
border. The mine is believed to contain 
sufficient reserves to produce 16,000 tons 
of copper in concentrate annually for about 
12 years. 


TECHNOLOGY 


Results of research? on mineralization 
relationships for seven low-grade and sub- 
economic porphyry copper deposits in west- 
ern Canada may be usefully applied to the 
search for additional deposits. Findings in- 
cluded identification of normal outward 
zoning patterns from biotite-chalcopyrite to 
chlorite-carbonate-pyrite. Deep ` brown, 
coarse-grained, sugary-textured hydrother- 
mal biotites are associated with relatively 
strong copper mineralization, whereas green- 
ish and/or fine grained hydrothermal bio- 
tites are indicative of weak copper miner- 
alization. 

An open pit model and two underground 
models were developed to generate infor- 
mation on various aspects of mining the 
copper-nickel resources associated with the 
Duluth Gabbro Complex in northeastern 
Minnesota.“ 

To better understand those factors which 
increase mining costs in Alaska, a study 
was conducted to compare the estimated 
costs of producing copper from similar hy- 
pothetical porphyry deposits in Alaska and 
Arizona.“ An evaluation of truck haulage 
costs included factors of capital costs, op- 
erating costs, reliability of operation, and 
indirect costs." 


A metal detection device using high- 
frequency alternating current was used in 
tests to determine applicability in upgrad- 
ing native copper ores.' Research on recov- 
ering copper from mill tailings at 11 oper- 
ations indicated recoveries from 15% to 
65% with concentrate grades from 2% to 
1396 copper. A report? summarizes pro- 
cedures and costs for stabilizing mill tail- 
ings by chemical, vegetative, and combina- 
tion procedures. 

Several publications“ described research 
conducted on recovering copper from chal- 
copyrite by application oi hydrometallurgi- 
cal methods. Results of batch tests on the 
cementation of copper on iron at elevated 
temperatures showed sufficient promise to 
justify development of a continuous-flow 
copper recovery process." The continuous- 


flow tests produced copper in powder form 
exceeding 99.8% purity with a reaction 
rate more than 100 times that of conven- 
tional launder systems and with about a 0.9 
ratio of iron consumption to copper pro- 
duction. 

Experiments conducted to identify con- 
trolling parameters in loss of copper in 
smelter slags concluded that reduction of 
sulfur solubility by means of slag composi- 
tion was a key factor." Full-scale autogen- 


8 D. J. T., and J. L. Jambor. Porphyry 
per Deposits. Mineralogy, Zonal Relationships 
GH Economic Significance of Hydrothermal Alter- 
ation at Porphyry Copper Deposits, Babine Lake 
Area, British Columbia. Can. Min. and Met. Bull., 
v. 46% No. 742, February 1974, pp- 110-133. 

* Hays, Environmenta Economic, and 
Social Impacts of Mining Copper-Nickel in North- 
eastern. Minnesota. BuMines OFR 1-75, August 
1974, 118 pp. 

5 Bottge, R. G. Comparative Porphyry Copper 
Mining and Processing Costs—Alaska and Arizona. 
BuMines IC 8656, 1974, 55 pp. 

9 Martin, M. An Economic Comparison of 
rucks in the 100-250 Ton Range. Min. 
ng. J. v. 59, No. 11, November 1973, pp. 


7 Miller, V. R., R. W. Nash, and A. E. Schwan- 
eke. Detecting and Sorting Disseminated PAURE 
Copper Ores. BuMines RI 7 14 n 

5 White, J. C., A. J. Fergus, and 
Recovering Copper From Mill Ting. eg 
Studies. BuMines RI 7868, 1974, a ad 

? Dean, K. C., R. Havens, and W. Glantz. 
Methods and Costs for Stabilizing Fine-Sized Min- 
eral Wastes. BuMines RI 7896, 1974, M pp- 

10 Baur, J. P., H. L. Gibbs, and M Wads- 
worth. Initial-Stage Sulfuric Acid Leaching Kinetics 
of Chalcopyrite Usin 5 Techniques. 
Bu Mines RI 7823, k i^ 

Hundley, G. L., GE: and T. T. Camp- 
bell. Oxidation of Mixed Iron and Copper Chlor- 
ides. BuMines RI 7970, 1974, 16 pp. 

Shirts, M. B., K. Winter, P. A. Bloom, and 
G. M. Potter. Aqueous Reduction of Chalcopyrite 
Concentrate With Metals. BuMines RI 7953, 1974, 


8 pp. 
shirts, M. B., P. A. 


Bloom, and W. A. Mc- 
Kinney. Double Roast-Leach-Electrowinning Process 
for ud dd Concentrates. BuMines RI 7996, 


1975, 33 p 

11 Reid, "n G., and A. K. Biswas. Continuous- 
Flow Production of Pure Copper by High-Temper- 
ature Cementation on Iron. Inst. in. and Met. 
EUM v. 82, No. 805, December 1973, pp. C221- 

12 Nagamori. M. Metal Loss to Slag: Part I. 
Sulfidic and Oxidic Dissolution of Copper in Faya- 
lite Slag from Low Grade Matte. Met. Trans., 


v. 5, No. 3, MEA m 531-538. 
etal Ha blag: Part II. Oxidic 


Dissolution of Nickels in Fayalite Slag and ermo- 
dynamics of Continuous Converting of Nickel- 
Copper Matte. Met. Trans., v. 5, No. 3, March 
1974, pp. 539-548. 
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ous smelting tests on copper concentrate 
using a top-blown rotary converter ( TBRC) 
successfully demonstrated the applicability 
of this process to produce blister copper." 
Advantages of the TBRC process include 
relatively low capital and maintenance 
costs, low overall energy requirements, and 
up to 50% SOs concentrations in exhaust 
gases, facilitating economic recovery of sul- 
fur. 


Problems associated with alternative so- 
lutions to implement regulations for control 
of sulfur emissions at copper smelters are 
discussed in an article.“ Another publica- 
tion " estimated the comparative costs of 
five smelting procedures with SO; removal 
from stack gases ranging from 0% to 99%. 
Research developed a pyrometallurgical 
process to recover 98% of the zinc and 
12% to 25% of the lead from brass smelter 
dusts.“ 


Laboratory investigations indicated that 


13 Daniele, R. A. 


515 


X-ray methods are capable of separating 
standard copper-base alloys into 10 general 
classes. These methods have a possible ap- 
plication for scrap metal recovery systems.” 

Research using electron diffraction pat- 
tern techniques investigated changes in the 
crystal lattice pattern during aging for cer- 
tain copper-titanium alloys.” 


and L. H. Laquay. Full Scale 
TBRC Smelting Tests on Copper Concentrate. 
Pres. at 1974 has meeting, AIME. Dallas, Tex., 
Feb. 24-28, 1974 

1 Henderson, J. M Environmental Overkill—The 
Natural Resource Impact. Min. Cong. J., v. 60, 
No. 12. December 1974, pp. 18-23. 

15 Hayashi, M., H. Dolezal, and J. H. Bilbrey, 
Jr. Cost of Producing Copper From Chalcopyrite 
Concentrate as Related to SO? Emission Abate- 
ment—An Evaluation of Five Smelting Procedures. 
BuMines RI 7957, Ve? 87 p 

19 Fukubayashi, H. H., and. E. W. Higley. Re- 
covery of Zinc and Lead from Brass Smelter Dust. 
BuMines RI 7880, 1974, 10 p 


Marr, H. E., III. Rapid Identification of 
Analysis -Base Alloys by Ener Poen X-Ray 
na 


SE BuMines RI 7878, 1974, 15 p 
ughlin, D. E., and : Cahn. Ordering 
in To er-Titanium Alloys. fet. Trans. „ v. 5, No. 
4, April 1974, pp. 972-974. 


Table 2.—Copper produced from domestic ores, by source 
( Thousand short tons) 


Year Mine Smelter Refinery 
Ki BEE 1,720 1,605 1,621 
III!!! sa ĩ re a 1,522 1,471 1,411 
1; ³˙üA ⅛ ͤ od ee ean dd er DE 1,665 1,649 1,680 
1973 tcr hU 1,718 1,705 1,698 
IJ ͤſßd EH 1.597 1.532 1.421 
Table 3.— Copper ore and recoverable copper produced, by mining method 
(Percent) 
Open pit Underground 
Year ———————— ————— 
Ore Copper ! Ore Copper ? 
IJ•ͥ ͥͥ ³⁰¹ d . e eus NU 89 84 11 16 
III ³V.. y 8 88 82 12 18 
⁵% ...... ON COR 85 80 15 20 
1913. ³ꝛ¹1¹ʃ¹Ü¹Ü¹i ³ꝛ˙. ͥꝗ m EE 89 78 11 22 
Tee REP 89 81 11 19 


1 Includes copper from dump leaching. 
? Includes copper from in-place leaching. 
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Table 4.—Mine production of recoverable copper in the United States, by month 


(Short tons) 
Month 1973 1974 
January cr certo ut rn Eege 136,641 135,170 
ß ß f SUME PH. 185,050 131,063 
EE 151,336 144,461 
d, EE 149,893 148,290 
May. ah EE 151,598 150,399 
Er, TEE NEUE prc pU PEERS 146,998 142,163 
C)J!!ĩ˙¹u r SNMP ORE x f UT y Or CEDE 129,706 99,435 
August. Ln es . ß 141,785 102,124 
Séptember -se onteuecte uuu ou ce gee ieee EE 139,878 182,438 
ßölff;᷑;ĩ?—B eene 153,299 145,366 
November -. o oae n Hac meu rad nia edm d A dee 140,844 135,934 
December: 12. — ˙²⁵ͥbd ⁰⁰ ee d E EINE E 140,912 185,169 
Total lano cule s ̃ WAT... ĩ⅛ͤ v Ga S C 1,717,940 1,697,002 
Table 5.—Mine production of recoverable copper in the United States, by State 
(Short tons) . ð 
State 1970 1971 1972 1973 1974 

Arizona HELD SVV ER 917,918 820,171 908,612 927,271 858,783 
California 2,308 515 §98 869 194 
Colorado ͤ«%4õ«•⸗mn 3,749 8,938 8,944 8,128 8,012 
Idaho EE 8,612 8,716 2,942 8,625 2,841 
Maine (22.22.2222 ee each 2,708 2,510 1,220 1,107 1,522 
Michigan ` ee 61,543 56,005 67,260 72,221 67,012 
Missouri ˙²“ͥ¹ü E 12,184 8,445 11,509 10,273 12,665 
Montannmſanakzkkasss 120.412 88.581 123,110 132,466 131,131 
Nevada ..........----.----2-2-22222222-2-2 106,688 96,928 101,119 93,702 84,101 
New Mexict o 166,278 157,419 168,034 204,742 196,585 
Pennsylvania `. 2,539 8,349 2,611 1,845 cu 
Tennessee „ 15.535 13,916 11,310 8,500 6,304 
EIER Leben le TE 205,738 263,451 259,507 256,589 230,598 
Other States 2,500 8,179 8,064 2,107 2,259 
Total ____---------------------—- 1,719,657 1,522,183 1,664,840 1,717,940 1,597,002 


1 Includes Oklahoma, Oregon, and Washington. 


Table 6.—Twenty-five leading copper-producing mines in the United States 
in 1974, in order of output 


Rank Mine County and State Operator Source of copper 
1 Utah Copper Salt Lake, Utah .. Kennecott Copper Corp .. Copper ore, copper 
precipitates. 
2 San Manuel Pinal, Ariz ...... Magma Copper Co ...... Copper ore. 
8 Morenci ..............- Greenlee, Ariz .... Phelps Dodge Cord Copper ore, copper 
precipitates. 
4 Tyrone Grant, N. Mex |... do E o. 
5 Berkeley Pit Silver Bow, Mont The Anaconda Company Do. 
6 Ray Pitt Pinal, Ariz ....... Kennecott Copper Corp .. Do. 
Fim Pima, Ariz ___---- Pima Mining Co ........ Copper ore. 
8 Sierr ile F Duval Sierrita Corp ..... Do. 
9 Chino Grant, N. Mex ... Kennecott Copper Corp .. Copper ore, copper 
precipitates. 
10 White Pine ........... Ontonagon, Mich . White Pine Copper Co .. Copper ore. 
11 Inspiration Gila, Ari Inspiration Consolidated Copper ore, copper 
Copper Co. precipitates. 
12 Twin Butts Pima, Ariz ......- Anamax Mining Co ..... Copper ore. 
13 New Cornelia sanc do EE Phelps Dodge Corp ....-- Copper ore, gold 
ore. 
14 Mission ---- dọ siut rci American Smelting and Copper ore. 
Refining Company. 
15 Yerington ............- Lyon, Nev ....... The Anaconda Company Do. 
16 Ruth Pit White Pine, Nev . Kennecott Copper Corp . Do. 
17 Magma ` Pinal, Ariz ...... Magma Copper Co ...... Do. 
18 Continental ........... Grant, N. Mex ... UV Industries, Ine Do. 
19 Silver Bell! Pima, Ariz ....... American Smelting and Copper ore, copper 
Refining Company. precipitates. 
20 Butte Hill . Silver Bow, Mont The Anaconda Company . Do. 
21 Mineral Park ` Mohave, Ariz .... Duval Cor Do. 
22 Esperanza ...........- Pima, Ariz ....... 3b EE Do. 
28 Bagdad .... ..........- Yavapai, Ariz .... si Bagdad Copper Copper ore. 
o. 
24 Copper Cities Gila, Ari Cities Service o Copper ore, copper 
precipitates. 


25 Continental Pit Silver Bow, Mont . The Anaconda Company . Copper ore. 
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Table 7.—Mine production of recoverable copper in 1974, by method of treatment 


Recoverable copper 
Method of Ore treated 


treatment (thousand Thousand Percent Remarks 
short tons) pounds yield 
Copper ore: 
By concentration 269,016 2,692,182 0.50 See table 9. 
By smelting .............. 305 7,700 1.26 See table 10. 
By leaching .............- 24,122 1 153,051 82 See table 11. 
Total! 293,448 2,852,933 .49 
Dump and in-place leaching ... me 292,215 8 See table 11. 
Miscellaneous from cleanup, 
tailinge, and noncopper ores . ENT 48,856 ae Ga 
l! XX 8,194,004 XX at 


XX Not applicable. 
1 Includes 59,986,988 pounds of electrowon copper. 


Table 8.—Copper ore shipped directly to smelters or concentrated in the 
United States, by State in 1974, with copper, gold, and silver content 
in terms of recoverable metal 


Recoverable metal content 
Ore shipped ————————————————————————————— Value 


or concentrated Copper gold and 
State (thousand ———————— Gold Silver Bilver per 
short tons) Thousand (troy (troy ton of ore 

pounds Percent ounces) ounces ) 
Arizona .............- 161,221 1,490,740 0.46 89,765 6,266,783 $0.27 
Colorado ............- 11 891 1.81 339 115,404 54.46 
Idaho ...............- 86 963 .56 82 22,162 1.36 
Michigan 8,301 184,024 .81 ON 642,944 .86 
Montana 23,142 224,616 .49 24,308 8,249,733 .83 
Nevada ` nn 18,467 113,947 .42 81,648 401,127 .52 
New Mexico 26,343 842,048 .65 14,469 1,040,205 27 
Tennessee!!! 1.153 12,607 55 18 20,053 .08 
FFC 85,448 376.061 53 250,235 2,325,360 1.44 
Other States 164 4,484 1.45 7 23,050 .71 
Total .......... 269,321 2,699,882 .50 410,866 14,106,821 .49 


1 Copper-zinc ore. 


Table 9.— Copper ore concentrated in the United States, by State in 1974, 
with content in terms of recoverable copper 


Ore Recoverable copper 
concen- content 
State trated 

(thousand Thousand . 
short tons) pounds Percent 
II Gwen ccu ases mE RE e Ei. 160,981 1,483,449 0.46 
Sor ⁵ðV ⁰ ⁰ 6 125 KI 
% et fae x 86 963 56 
ehem K EE 8.301 134.024 81 
, ]˙»ͤ¾ ³ 8 23.140 224,684 49 
NeviAd Eege eer See 18,467 113,947 42 
New Mexico eee mM 26,285 341,965 65 
Tennessee? |... LLL ee 1,158 12,607 55 
JJ DL yd ³ð, ed. 35,443 376.061 58 
Other Steen eege cee 154 4.457 1.45 
Total: c 269,016 2,692,182 -50 


EE 
1 Includes following methods of concentration: "Dual process" (leaching followed by by concentra- 
tion) ; "LPF" (leach-precipitation-flotation) ; and froth flotation. 
3 Copper-zinc ore. 
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Table 10.—Copper ore shipped directly to smelters ' in the United States, by 
State in 1974, with content in terms of recoverable copper 


Ore shipped to smelters 
Recoverable copper 
State content 
Short tons 

Pounds Percent 

AFIZOnR- Ee 239,895 7,290,782 1.52 
Colorado. ß . 4,669 272,447 2.92 
ont; ð y y ets, 1,744 81,829 91 
Nevada o sb en ED eM 8 67 111 .10 
New Mexico eer ee ee ee ee eee 68,248 78,362 .07 
Other States E «««%««««Ve 2l22-2l2-2 64 26,873 20.60 
Total Eet T 804,672 7,699,854 1.26 


1 Primarily smelter fluxing material. 


Table 11.—Copper precipitates (from dump or in-place leaching) shipped directly to 
smelters and copper ore leached (heap, vat, or tank) in the United States, 
by State in 1974, with content in terms of recoverable copper 


Precipitates Recoverable Ore Recoverable 

State shipped copper content leached copper content Percent 
(short tons) ( pounds) (short tons) ( pounds) 

Arizona 74.590 107,885,187 117,699,767 2 112,619,172 0.68 
Montana 23,695 87,847,091 9 Se TE 
Nevada .............- 13,653 19,140,385 6,481,914 84,544,027 27 
New Mexico 81,891 50,007,745 a Ge ES 
tah — ĩ 8 48,661 78,244,604 89,920 5,887,796 7.87 
Other States 68 89,918 2 Ss Sg 
Tota 192.558 292,214,880 24,121,601 153,050,995 .82 


1 Includes 8,712,485 short tons of ore leached for electrowinning. 
? Includes 59,986,988 pounds of electrowon copper. 


Table 12.—Copper ore smelted and copper ore concentrated in the United States, 
and average yield in copper, gold, and silver 


Smelting ore Concentrating ore Total 

Yield Yield Yield Value 
Year Thou- in Thou- in Thou- in Yield Yield per ton 
sand copper, eand copper, sand copper, per ton per ton in gold 

short per- short per- short per- in gold, in silver, and 
tons Gent tons 12 cent tons ! cent ounce ounce silver 
1970 .........---- 542 3.51 235,586 0.60 257,729 0.59 0.0028 0.067 $0.20 
1971... ccr 458 1.76 222,121 .56 242,656 .55 .0022 .059 .18 
1972 2.2225 484 1.68 248,663 .58 266,831 .55 .0013 .059 .21 
1978 ..........-- 337 1.40 272,688 A8 289,998 .58 .0018 .058 .82 
1974 ..........-- 305 1.26 269,016 .50 293,443 .49 .0014 .048 .45 


1 Includes some ore classed as copper-zinc and minor amount of tailings (1971 excludes tailings). 
3 Excludes tank or vat and heap leachíng. (See tables 7 and 11). 


Table 13.—Copper produced by primary smelters in the United States 
(Short tons) 


Year Domestic Foreign Secondary Total 
bé DE 1,605,265 36,073 78.897 1,720,235 
II““... ³ 1.470, 815 29,181 66,333 1,566,329 
eee ß 1,649,130 41,263 69,017 1,759,410 
J ⁵ AAA 1,705,065 38,898 77,815 1,821,778 


DO Oeste i A ee 1,532,066 87,750 79,548 1,649,859 
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Table 14.— Primary and secondary copper produced by primary refineries in the 


United States 
(Short tons) 
1970 1971 1972 1978 1974 
PRIMARY 
From domestic ores etc.:! 
Electrolytic ` 1,359,751 1,274,084 1,520,943 1,536,819 1,298,712 
Lake JJ 88 66,091 57,218 10,025 18,179 66,624 
Casting ui beet E 95,341 19,221 89,444 83,339 55,569 
Toótal EE 1,521,183 1,410,528 1,680,412 1,698,337 1,420,905 
From foreign ores, etc.:! 
Electrolytic Bea S a a ERSTE TES 215,088 167,213 160,781 159,786 202,127 
Casting and best select ...... 28,823 14,046 32,040 10,365 81,626 


Total refinery production of 
primary copper 1,765,094 1,591,782 1,878,233 1,868,488 1,654,658 


SECONDARY 
Electrolytic? stet geteilt ée ein, 433,394 323,913 341,581 871,523 898,976 
e 17.623 18.599 16.667 14.290 13.548 
Total secondary ............... 451,017 342,512 358,248 391,813 412,519 
Grand total ..... 2,216,111 1,934,294 2,231,481 2,260,301 2,067,177 


1 The separation of refined copper into metal of domestic and foreign origin is only approximate, 
as accurate separation is not possible at this stage of processing. 
2 Includes copper reported from foreign scrap. 


Table 15.—Copper cast in forms at primary refineries in the United States 


1973 1974 
Thousand Thousand 
short tons Percent short tons Percent 
Bille ees et 133 6 101 6 
Eeckels 147 6 132 6 
Cathodes .................-.-- 584 26 661 32 
Ingots and ingot bars ........ 196 9 172 8 
Wire bars 1,179 52 988 48 
Other form 21 1 13 1 
Total 2- oi oe et 2,260 100 2,067 100 


Table 16.—Production, shipments, and stocks of copper sulfate 


(Short tons) 
Production 
—— Shipments Stocks 
Year Copper Dec. 31 ! 
Quantity content 
1910 eee eee cht De 8 45,352 11,338 40,324 8,812 
ôöͤ oe ͤh mk. y 8 34.648 8.662 36.852 5.986 
J ³ð³¹A ²³˙6dwewp rãwãtt‚ hg ean ook oes 38.052 9.513 87,964 5,828 
//%//%ͤͤͤ ee cuc yd eee 48,360 10,840 44,092 4,680 
77% ̃ hoe ³1Aꝛ ͤkydß EEN 42.092 10,523 48,598 8,074 


1 Some small quantities are purchased and used by producing companies, so that the figures given 
do not balance exactly. 


Table 17.—Byproduct sulfuric acid (100% basis) produced in the United States 


(Short tons) 
Copper Lead Zine 
Year plants ? plants plants 3 Total 
1970 EE 747.784 1.090,817 1,838,601 
IUTEI--222umclccumm legado 8 803,284 971,946 1,775,230 
E vi BEE 1,010,614 869,103 1,869,717 
1078 EEN 1,088,322 146,591 819,537 2,054,450 
1974 fo ae ĩ ere 1,277,440 132,594 830,969 2,241,008 


1 Includes acid from foreign materials. 
2 Excludes acid made from pyrites concentrates. 
3 Excludes acid made from native sulfur. 
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Table 18.—Secondary copper produced in the United States 


(Short tons) 
1970 1971 1972 1973 € 1974 
Copper recovered as unalloyed copper 521,137 429,095 441,409 484,623 513,308 
Copper recovered in alloys! ......... 126,465 771,025 853,564 892,534 831,012 
Total secondary copper 1.247,602 1,200,120 1,300,973 1,877,157 1,344,320 
Source: 
New scraßzzzz 143,531 154,963 842,779 890,948 860,888 
Old scrap _____..-___-_---_-_____- 504,071 445,157 458,194 486,214 483,482 


Percentage equivalent of domestic mine 
Te TEE ; 173 19 78 80 84 


r Revised. 
1 Includes copper in chemicals, as follows: 1970—2,525; 1971—83,206; 1972—3,088; 1973—83,704; 
and 1974—2,649. 


Table 19.—Copper recovered from scrap processed in the United States 
by kinds of scrap and form of recovery 


(Short tons) 
Kind of scrap 1973 1974 Form of recovery 1978 1974 
New scrap: As unalloyed copper: 
Copper-base ........ r 876,611 846,917 At primary plants .. 391.8183 412,619 
Aluminum- base 14.187 18,433 At other plants ..... 92,810 100,789 
Nicke-base `... 131 524 c 
Zinc-base __________- 14 14 Total zz: 484,623 513.308 
en e In brass and bronze 848,251 787.118 
Total ees d lee iron üd-steel 2.712 2.601 
Old scrap: In aluminum alloys 37,581 88,298 
Copper-b ae T 479,482 476.331 In other alloys ........- 286 351 
Aluminum-base ..... 5,939 6,387 In chemical compounds ` 8,704 2,649 
Nickebb asse 741 642 EE 
Tin-base ...........- 10 8 Total r 892,534 831,012 
SE DERG Ee E ids Grand total ¥ 1,877,167 1,844,920 
ec ge r 486,214 483,432 
Grand total 11,377,157 1,844,320 


r Revised. 


Table 20.— Copper recovered as refined copper, in alloys and in other forms 
from copper-base scrap processed in the United States 


(Short tons) 
From new scrap From old scrap Total 
Recovered by— — —ͤ —dſ — — 
1978 1974 1973 1974 1973 1974 
Secondary smelters ______ 68,652 63,904 218,903 212,541 287,555 276,445 
Primary copper producers r 224,585 238,171 r 167,228 180,879 r 391,813 419,056 
Brass mills . ............ 562,291 523,102 44,500 36,319 606,791 659,421 
Foundries and 
manufacturer 20,434 20,663 46,121 44,702 66,555 65,865 
Chemical plant s 649 1.071 2,730 1.890 3,379 2.961 
Total! r 876,611 846.917 * 479,482 476,331 r 1,356,098 1,823,248 
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Table 21.—Production of secondary copper and copper-alloy products in the 


United States 
(Short tons) 
Item produced from scrap 1973 1974 
UNALLOYED COPPER PRODUCTS 
Refined copper by primary producers _------------------------------- $91,818 412,619 
Refined copper by secondary smeltererer ea 73,310 84,389 
Copper powder eelere 19,438 16,329 
Copper e t ee tees ce ceo sece 62 71 
gv BEE 484,623 518,808 


ALLOYED COPPER PRODUCTS 
Brass and bronze ingots: 


Tin bronzes ⁰¹äq⁵ñ/ d 41,949 40,210 
Leaded red brass and semired braass sss 149,165 128,250 
High-leaded tin bronnne ee 29,368 83,192 
Yellow brass seele 20,857 15,828 
Manganese bronze __.._________- «„«„«„„« «„ ãœ ũ—émͥũæn 12,126 11,664 
Aluminum bronze . ......... 2 22 -2--22222222222222222222-22.2..2-2 6,963 8,359 
Nickel MVöÄ; ᷣd ⁰ kt ð k ALLE 3.744 3.907 
Silicon bronze and brass 14%ẽÄ 4,586 4,445 
Copper-base hardeners and master alloys s 15,724 16,198 
Total EE 284,482 261,653 
Brass-mil] products ` LLL ee 764,872 702,688 
Brass and bronze eastinngnggsgss ee 86,570 40,162 
Brass pow-dderr!rr!nrrrrrrrrrrrrrrr‚, 906 812 
Copper in chemical products ... 222-2 «444 8,704 2,649 
Gand d AdAdAdddd sc t i t. 1.574, 657 1,521,172 


Table 22.— Composition of secondary copper-alloy production 


(Short tons) 
Alumi- 
Copper Tin Lead Zinc Nickel num Total 
Brass and bronze 
production: 1 
Lt SEN 223,217 12.530 17,968 29,357 1,309 101 284,482 
1974 see Se 201,911 12,541 18,137 28,227 665 12 261,558 
Secondary metal content of 
brass-mill products: 
1918 ccc 8 600,548 488 8,584 149,188 10,470 99 764,872 
19174. oc 562,196 455 8,255 132,554 4,168 60 102,688 
Secondary metal content of 
brass and bronze castings: 
19793 ⁰ 80,422 1,026 2,830 2,711 6 15 86,570 
1974 22 — 5 32,835 1,088 2,684 8,536 8 61 40,162 


1 About 92% from scrap and 8% from other than scrap. 
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Table 23.—Stocks and consumption of purchased copper scrap in the United States 


Class of consumer and type 
of scrap 


SECONDARY SMELTERS 


No. 1 wire and heavy copper .. 
No. 2 wire, mixed heavy and 
light copper 
Composition or red brass 
Railroad-car boxes 
Yellow brass 
Cartridge cases and brass .... 
Auto radiators (unsweated) .. 
Bronze 
Nickel silver and cupronickel .. 
Low brass 
Aluminum bronze ............- 
Low-grade scrap and residues . 


PRIMARY PRODUCERS 


No. 1 wire and heavy copper .. 
No. 2 wire, mixed heavy and 
light copper 
Refinery brass 
Low-grade scrap and residues 


BRASS MILLS 1 


No. 1 wire and heavy copper .. 
No. 2 wire, mixed heavy and 
light copper 
Yellow brass 
Cartridge cases and brass 
Bronze 
Nickel silver and cupronickel . 
Low brass 


Sew wee zm a me e mm e vm m gem 


Total! 


FOUNDRIES, CHEMICAL PLANTS, 
AND OTHER MANUFACTURERS 


No. 1 wire and heavy copper 
No. 2 wire, mixed heavy and 
light copper 
Composition or red brass 
Railroad-car boxes 
Yellow brass 
Auto radiators (unsweated) ... 
Bronze 
Nickel silver and cupronickel __ 
Low brass 
Aluminum bronze 
Low-grade scrap and residues . 


GRAND TOTAL 


No. 1 wire and heavy copper .. 
No. 2 wire, mixed heavy and 
light copper 
Composition or red brass 
Railroad-car boxes 
Yellow brass ` 
Cartridge cases and brass ..... 
Auto radiators (unsweated) ) 
Bronze 
Nickel silver and cupronickel __ 
Low brass 
Aluminum bronze .. .......... 
Low-grade scrap and residues 2 


Total 


awe we en mm — — mm mm zm 


—— — e m — 2 —— 


- e — — — X vm rn mm zm oom 


in 1974 
(Short tons) 
Consumption 
Stocks Stocks 
Jan. 1 Receipts New Old Dec. 31 
scrap scrap Total 
2,057 82,099 8,936 27,503 31,439 2,711 
2,954 10,998 19,789 61,628 11,417 2.585 
3,907 75,189 17,143 57,774 14,917 4,179 
404 1,191 EN 1,366 1,366 229 
5,343 51,843 5,194 46,199 51,993 5,193 
40 132 e. 100 100 12 
3,634 60,357 Gë 60,426 60,426 3,565 
2,074 25,459 4,469 21,643 26,112 1,421 
622 4,412 431 3,112 4,208 881 
322 2,864 1,766 878 2,644 542 
124 553 444 139 583 94 
13,027 60,132 49,135 9,992 59,127 14,082 
84,508 386,229 102,907 281,420 384,327 35,410 
2,824 137,815 71,846 66,249 138,095 2,544 
8,077 199,674 147,404 66,011 208,415 4,386 
10,334 4,932 5,021 9,953 
| SE 252,927 68,2210 188,159 261,369 | 20,182 
29,094 600,750 292,892 810,440 602,832 27,012 
16,661 205,290 171,052 84,238 205,290 10,938 
9,886 59,672 67,970 1,702 59,672 4,816 
20,959 299,061 299,061 SS 299,061 22,321 
5,607 11,350 16,260 1,090 11,350 8,543 
869 6,319 5,819 eu 5,319 1,272 
8,717 35,930 35,930 bas 35,930 7,110 
4,434 27,869 27,869 Dës 21,869 4,946 
898 898 ps 398 29 
56,142 110,889 673,859 37,030 110,889 59,475 
3,728 86,829 13,231 23,288 36,519 4,033 
1,443 10,358 8,565 7,014 10,579 1,222 
789 6,969 2,302 4,677 6,879 879 
168 6,851 zt 6,141 6,741 278 
664 7,818 4,770 2,467 7,231 745 
1.582 8,348 ET 8,189 8,789 1,136 
184 666 170 552 722 78 
1 6 EE q 7 X 
53 852 367 482 849 56 
56 520 62 454 516 59 
416 600 141 502 643 373 
9,028 79,312 3 24,608 2 54,873 2 79,481 8,859 
25,265 412,038 260,065 151,278 411,348 20,232 
16,360 340,702 228,128 116,355 845,083 12,409 
4,696 82,158 19,445 62,351 81,796 5,058 
572 8,042 PES 8,107 8,107 607 
26,966 858,222 309,625 48,666 358,291 28,259 
5,647 11,482 16,260 1,190 11,450 8,615 
5,216 68,700 zu 69,215 69,215 4,701 
3,077 31,444 9,958 22,195 32,153 2,771 
4,340 40,348 36,361 8,779 40,140 7,941 
4,809 31,585 30,002 1,360 31,362 5,544 
188 1.471 904 593 1.497 182 
31,636 323,993 122,418 198,674 321,092 84.537 
128,772 1,716,180 1,098,766 683,763 1.777.529 130,756 


1 Brass- mill stocks include home scrap; purchased scrap consumption assumed equal to receipts, 
so lines in brass-mill and grand total sections do not balance. 
3 Of the totals shown, chemical plants reported the following: Unalloyed copper scrap, 1,120 tons 


new and 2,177 old. 
3 Includes refinery brass. 
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Table 24.— Consumption of copper and brass materials in the United States by 
principal consuming groups 


(Short tons) 
Foundries, 
chemical 
Year and item Primary Brass Wire plants, and Secondary Total 
producers mills mills miscellane- smelters 
ous users 
1973 : 
Copper scrap ... 603.880 776.714 "T 80,462 402.128 1,863,129 
Refined copper! 1 E 114,438 1,672,265 39,760 10,595 2,487,048 
Brass ingot .... ER 14,473 E 3 285,531 D 800,004 
Slab zinc ...... EE 185,878 "S 8,137 8,635 197,650 
Miscellaneous ax eS me 200 12,987 13.187 
1974: 
Copper scrap ... 602,832 710,889 ER. 19,481 384,327 1,777,629 
Refined copper SCH 670.158 1,474,340 40,486 9,184 2,194,168 
Brass ingot .... 2a 23,902 m ? 260,828 za 284,730 
Slab sinc ...... NS 170,669 e 3,631 7,268 181,563 
Miscellaneous eS Ps 2a 200 13,167 13,367 


1 Detailed information on consumption of refined copper will be found in table 28. 
3 Shipments to foundries by smelters plus decrease in stocks at foundries. 


Table 25.—Foundry consumption of brass ingot, by type, in the United States 


(Short tons) 
1970 * 1971 r 1972 * 1973 * 1974 

Tin bronzes _______________- ee 46,829 43,527 51,181 59,924 59,752 
Leaded red brass and semired brass 128,626 132,469 147,925 139,375 120,468 
Yellow brass 74,689 100,398 106,586 123,625 109,119 
Manganese bronnekekee 4 14.518 8,525 10,200 11,223 9,937 
Hardeners and master alloys ............ 5,174 5.527 7,061 6,855 6,096 
Nickel silvb̃enrnrnnrnr»nr»nn ccs c lll- 8,265 8,466 2,838 2,908 8,104 
Aluminum bronze ... ...................- 7,809 7,401 6,875 8,823 8,456 

Total acc consen evades Laos. 280,905 801,813 $32,666 352,233 816,932 
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Table 27.—Primary refined copper supply and withdrawals on domestic account 


(Short tons) 
1970 1971 1972 1978 1974 
Production from domestic and foreign 
// ³¹emaA ] m ee eia 1.765.094 1,591,782 1,878,233 1,868,488 1,654,658 
Importa! ` 132,143 168,988 192,379 r 202,955 313.569 
Stocks Jan. 111 89,000 180,000 16,000 57,000 87,000 
Total available supply ......- 1,986,237 1,885,770 2,140,612 1 2,128,448 2,005,227 
Copper exports! ____--------------- 221,211 187,654 182,743 189,396 126,526 
Stocks Dec. 11111111!l! 180,000 15,000 57,000 87,000 101,000 
OCR) WE 351,211 262,654 239,743 226,396 227,526 
Apparent withdrawals on domestic 
account? 2 2 bh 444 1,585,000 1,628,000 1,901,000 71,902,000 1,778,000 
* Revised. 


1 May include some copper refined from scrap. 
2 Excludes copper, if any, delivered to industry from national stockpile sales. 


Table 28.—Refined copper consumed by class of consumer 
(Short tons) 


Year and class of consumer Cathodes bars ingot rud Billets Other Total 


bars 8 

1978: 
Wire mils 834,817 1,315,180 Ww Ww W 22,808 1,672,255 
Brass millssz 186,110 37,986 124,147 198,094 172,752 850 114,438 
Chemica] plants SE 8 28 m — 1.202 1.225 
Secondary smelterrrs 6,193 E 4,212 W Ww 190 10,695 
Foundries ............ .....- 2,280 1,241 10,425 Ww W 905 14.801 
Miscellaneous!!! 2,375 1,675 8,992 851 1,909 8,482 28,784 
Total c sna incer ee 531,225 1,356,031 147,799 198,445 174,661 238,887 2,487,048 
1974: PPP) eg MCM MCREUSAER 
Wire mils 365,111 1,101,675 W d .. 7,554 1,474,840 
Brass milz 205,803 $2,023 117,791 177,663 186,878 "e 670,158 
Chemical plants .............. AM = w " =e 715 715 
Secondary smelter s 5,142 W 8,097 w W 945 9,184 
Foundries `... 1,725 1,508 15,494 w w 631 19,358 
Miscellaneous! ___------------ 1,873 1,521 6,721 346 1,713 8,239 20,413 
Total tee et 579,654 1,186,727 148,108 178,009 188,691 15,084 2,194,168 


W Withheld to avoid disclosing individual company confidential data; included in “Other.” 
1 Includes iron and steel plants, primary smelters producing alloys other than copper, consumers 
of copper powder and copper shot, and miscellaneous manufacturers. 


Table 29.—Stocks of copper at primary smelting and refining plants in the 


United States, Dec. 31 
(Thousand short tons) 


Blister and 
Refined materials in 
Year copper ! process of 
refining ? 
1. Oe eet V ese 180 340 
11 ũ ⁵ð yd/Vſ ⁵ði ii ² ͥ cns due 75 803 
1JJ//C»»;9.w-r ⅛⁰»w⁴ ũꝛü½m ũ mV M '! 'H H“. ⁰⁰ꝗ mL mA . d tee 57 281 
J ³˙ cie ee uu sie e aL LM ee EA I LESE 37 265 
1974 | —— EE 101 824 


1May include some copper refined from ecrap 
Includes copper in transit from smelters In the United States to refineries therein. 
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Table 30.—Stocks of copper in fabricators’ hands Dec. 31 
(Short tons) 

Unfilled pur- Excess 
Stocks of chases of re- Working Unfilled stocks over 

Year refined fined copper stocks sales to orders 

copper ! from producers (3) customers booked 3 
(1) (2) (4) (5) 

197104 515.096 86,925 438,925 156,007 7,089 
1971 Se ne §10,810 96,209 431,348 187,688 —12,017 
1972 .........--- 460,062 91,845 392,920 178,121 — 19,184 
19718— 2 419,006 87,590 873,506 296,574 — 168,484 
1974 ———— n 495,991 118,360 879,741 197,181 37,479 


1 Includes in-process metal and primary fabricated shapes. Also includes smal] quantities of re- 
fined copper held at refineries for fabricators' account. 
2 Columns (1) plus (2) minus (3) and minus (4) equal column (5). 


Source: United States Copper Association. 


Table 31.—Dealers’ monthly average buying price for copper scrap and consumers’ 


alloy-ingot prices at New York in 1974 
(Cents per pound) 


Grade Jan. Feb. Mar. Apr. May June 

No. 2 copper scrap ..........- 60.50 66.39 72.79 75.91 18.66 60.60 
No. 1 composition scrap .. ... 47.50 49.26 49.33 53.34 53.68 50.45 
No. 1 composition in got 76.25 79.34 88.48 96.86 100.50 96.69 
July Aug. Sept. Oct. Nov. Dec. Average 

No. 2 copper scrap ..........- 51.40 49.20 41.30 88.67 35.12 83.07 54.88 
No. 1 composition scrap ...... 45.86 44.09 36.55 33.65 81.81 30.07 48.76 
No. 1 composition ingot ...... 92.47 87.00 80.54 74.26 71.49 70.00 84.49 


Source: Metal Statistics, 1975. 


Table 32.—Average monthly quoted prices of electrolytic copper for domestic delivered, 


in the United States and for spot copper at London 
(Cents per pound) 


1973 1974 

Domestic delivered London Domestic delivered London 

Month spot ! — — — spot 1 
American Metals Metals American Metals Metals 

Metal Market Week Week Metal Market Week Week 
Januar 52.41 52.39 50.73 68.70 68.75 92.12 
February .........-- 64.55 64.57 56.38 68.70 68.58 108.80 
Maren 59.85 59.81 68.43 68.70 68.58 124.44 
April 60.12 60.08 71.96 68.70 68.58 137.50 
May ` 60.12 60.08 10.36 81.19 81.46 180.35 
June 60.12 60.08 79.28 86.09 86.24 110.60 
.. 60.12 60.08 91.62 86.31 86.60 87.08 
August 60.12 60.08 94.74 86.31 86.60 81.74 
September 60.12 60.08 87.75 83.01 88.66 66.20 
October 60.12 60.08 93.61 18.28 18.48 63.40 
November .......... 60.12 60.16 102.90 15.79 16.25 64.18 
December 66.56 66.37 100.93 13.03 78.57 58.48 
Average 59.58 59.49 80.86 11.06 77.27 93.18 

1 Based on average monthly rates of exchange. 
Table 33.—Average weighted prices of copper delivered 
(Cents per pound) 
Year Domestic Foreign 
copper copper 
1970. EE EEN 58.2 64.1 
111 ³⁰ſſſſſdſſdVdꝙdtdaẃdt yd EE 52.0 49.3 
19 ³ ͥ⁰ ⁵ 624i a fk; EE 51.2 48.8 
„ ⁵ dd EE 59.5 1 80.8 
1074 — — 05 5o unosi Tf 11.8 93.6 
1 Correction. 
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Table 35.—U.S. exports of copper, by class 


Ore, concentrate Refined copper 
&nd matte (copper Blister and 
content) semimanufactures 
Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
Ü A eee 17.662 314.167 8.569 $6,680 215,591 $278,059 
1913 bps, A EE 28,508 80,147 7,862 8,069 242,856 886,993 
1974 EE 19,823 17,387 2,660 8,568 202,203 448,584 
Other copper manufactures ! Total 
Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) 
1972: EE 6,299 $1,400 248,121 $306,306 
1973 uu 88 7,431 12,160 281,157 431,869 
1974 ER 8,332 17,583 232,518 487,122 
REESEN -A V 


! Does not include wire cloth: 1972, 908,651 square feet ($450,713) ; 1973, 2,017,365 square feet 
($468,740) ; 1974, 1.954, 750 square feet ($869,778). 


Table 36.—U.S. exports of copper-base alloy (including brass and bronze), by class 


1973 1974 

Class Quantity Value Quantity Value 

(short (thou- (short (thou- 

tons) sands) tons) sands) 

Ingots. loue a ur LEE D 448 $1,635 705 $1,972 

Scrap and waste |... 2 oe 110,355 105,482 118,198 126,751 

Bars, rods, and shapes 8,711 18,814 15,227 81,189 

Plates, sheets, and strips ___________________ 6,099 18,997 7,249 29,437 

Pipes and tubing 6,854 14,356 8,026 28,907 

Pipe fittings `. g 8 10,036 26,820 9.827 31.409 

Plumbers’ brass goods _____________-_________ 1,996 6,154 2,104 7,818 

Welding rods and wire 1,792 5,228 4,190 13,987 

Castings and forgings __.....__------_--__-__ 701 1,369 987 2,409 

Powder and flake s 2,487 4,954 2,122 1,248 

If... 414 1.113 286 1,453 
Articles of copper and copper-base 

alloys, neee (2) 5.327 (1) 7.264 

Total ͥͤ˙wiꝛdn ˙·¹w A mmm ee ie aA 149,888 205,249 169,521 284,839 


J Quantity not reported. 


Table 37.—U.S. exports of unfabricated copper-base alloys * ingots, bars, 
rods, shapes, plates, sheets, and strip 


Quantity Value 

Year (short tons) (thousands) 
1919 t ctn re ee EE 11,291 $21,902 
Jö EE 15,258 84,446 


II ⁵ ¼ͤdlů 8 23,181 62,598 


1 Includes brass and bronze. 


Table 38.— U.S. exports of copper sulfate (blue vitriol) 


Quantity Value 
Year (short tons) (thousands) 
1/;ͤr ⁵˙˖◻⁴ĩj̃⁵ ⅛ d TUUM ERR T SORS 2,646 $1,761 
1978. x aou a he ee A c INL 8 1,716 2,04 


l9T4 q————————Á———— 88 - 1,815 2,188 


530 MINERALS YEARBOOK, 1974 


Table 39.—U.S. exports of copper scrap, by country 


Unalloyed copper scrap Copper alloy scrap 
1978 1974 1973 1974 
Country Quan- Quan- Quan- Quan- 
tity Value tity Value tity Value tity Value 
(short (thou- (short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) tons) sands) 

Argentina ............- m t. 409 $920 E 2 409 $577 
Belgium-Luxembourg ... 9,795 $4,575 7.998 7.664 8.079 87.602 9.617 10.815 
Brazil c ere 253 342 658 1.157 1.282 1,489 3,253 4,789 
Canada ` 8,074 8,164 8,652 10,563 10,564 10,641 9,120 10,118 
Denmark ate aie. 11 6 auf ne 41 47 
Fran nee 1 1 42 41 113 129 502 634 
Germany: 

CC ( eu 155 164 21 34 ER = 128 189 

Wes 3.091 3.770 3.193 4.601 10.436 10.741 12.113 15,227 
Hong Kong ........... 20 26 207 290 146 156 626 139 
Israel  ................- 20 23 me =a 428 423 20 19 
Italy c y ue 955 866 837 909 8,490 7,255 18,265 19,641 
Japan ..... MEOS 2 5,310 5,769 2,157 2,768 44,947 43.585 24,779 29,077 
Korea, Republic of ` 6.026 7.457 7,667 9.612 9.542 10.544 12.422 13.510 
Mex iſſoo0dſõʒo 737 957 1,185 1,527 238 209 311 290 
Netherlands ` 943 101 773 679 1.394 1.450 3.609 4,111 
Norway vv x is 323 894 ter E 60 81 
Pakistans SR us E m 350 214 62 67 
South Africa, Republic of Sé 60 45 255 241 
Spill 2.324 1.486 2.042 1.529 1.585 1.308 4,120 4,023 
Sweden 142 116 349 38 1.310 882 1,309 1,477 
Switzerland di 22 31 143 192 60 60 766 818 
Taiwan ` 1,264 925 2.914 1,100 3.649 1,862 9,850 3.233 
United Kingdom ....... 2,510 2,906 741 1,055 7,229 6,599 5,192 6,713 
Venezuelas - Ge es 852 136 153 45 615 138 
Yugoslavia `... 183 221 63 69 eset SR e i 
Other 101 135 105 188 300 183 228 211 


Total ------------ 42.288 38.675 41.342 46,413 110.355 105.482 118,198 126.751 
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Table 40.—U.S. imports for consumption of copper scrap, by country 


Unalloyed copper scrap (copper content) 
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1973 1974 
Country 
Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) 
Australia zs ENR 198 $310 
Bahamas 41 $33 21 16 
Belgium-Luxembourg ...... 192 357 826 1.400 
Canada .........-...-.----- F 11,758 r 15,865 12,779 22,279 
SBI oboe sees a ae 242 479 
Dominican Republic ....... r 323 r 352 386 535 
France ..............---.-- 136 222 290 638 
Germany, West r 223 r 845 1,427 2,691 
Guatemala ..............-. 149 126 52 131 
Honduras 107 94 42 62 
Hong Kong ggg 1 1 1,137 1,325 
amaica ....  .. 2. .....- 141 123 118 145 
Japan 2222025050542 2652255 156 46 4,259 8,245 
Mexico ` T 4,710 F 3,988 6,188 7,407 
Netherland T 174 T 670 484 884 
Netherlands Antilles 19 21 217 279 
Nicaragua .. ........-..-.- 93 100 861 556 
Panama ` 4444 82 85 215 365 
Switzerland 84 70 327 577 
Trinidad and Tobago ...... T 54 r 62 19 28 
United Kingdom .......... r 532 r 966 214 442 
Other `... ......-.----- 11 14 1,252 1,846 
r r 18,981 r 28,540 31.109 50,640 
Copper alloy ecrap 
1973 1974 
Gross Gross 
weight Content Value weight Content Value 
(short (short (thou- (short (short (thou- 
tons) tons) sands) tons) tons) sands) 
Australian SÉ ES ege 40 38 $50 
Bahamas 114 76 369 183 119 108 
Belgium- Luxembourg 45 26 51 82 58 89 
Canada 444 r 10,281 r 6,703 r 10,042 11,507 1,566 16,443 
Dominican Republic ....... 295 249 222 166 123 161 
Finland ...............-... 80 58 95 M3 2 is 
Germany, West 1 173 r 108 T 190 236 143 301 
Guatemala ` enee 140 107 65 61 46 43 
IEE ³ AA ed dë SCH 29 22 34 
Hong Kong 229 200 244 1,057 721 1,581 
Israel i. Lu 22 ge ER 59 52 71 
Jamaica . ..........---.-- 9 8 6 30 20 26 
Japan 69 43 61 564 320 578 
Mexico . ..........------- 436 340 366 754 510 721 
Netherlands 88 71 127 181 135 268 
Netherlands Antilles 18 15 19 172 96 132 
Nicaragua .............--- 87 33 46 55 38 58 
Panama ` 69 52 47 78 59 88 
Suda ss «4 a 2s EE RE 87 61 130 
Switzerland 58 83 67 295 183 865 
Trinidad and Tobago ...... 119 83 84 83 67 98 
United Kingdom .......... 20 17 17 21 13 80 
CJ 1 (1) (1) 150 108 181 
Tota 1 12,281 1 8,222 r 11,818 15.890 10,497 21,501 
r Revised 


1 Less than % unit. 
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1974: 


See footnotes at end of table. 
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Table 41.—U.S. imports * of unmanufactured copper (copper content), 
by class and country 
Ore, concentrates Matte Blister 
Year and country Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
J 53,655 249,036 1,358 31.087 187,432 $144,764 
Australia .----------------------- 1,531 1,466 € SR ee ES 
Belgium- Luxembourg SS Ka 3 8 e 
Canada 2. ( 11.291 9.419 292 128 1.181 1.286 
§ö§;*ê1ʒ-Uů ¾ĩðV Ee cer 1.654 555 SE 8 29,617 34.619 
Colombia -__--------------------- 7 8 S ES ES e 
Fran nee Ba Sé £2 KS SS Sep 
Germany, Weett MT - m xn 2 4 
C//ͤͥÜ A 28 10 € m SR z^ 
Japan EE a Eë x 11 
Mexico -------------------------- 682 236 431 898 8,799 11,046 
Netherlands Ge ER = LE 8 deus 
Nicaragua ..........-.---.--..--- 200 226 e aie eu va 
Norfwaun ,n «4 gue NS CX e Ss 
EK dee Ge 8,697 13,846 Sa E 86,896 128,011 
Philippines ...... ...............- F 19,042 r 28,786 SN ES DEN AR 
Poland ..............-..--------- BS SE PS E e 
South Africa, Republic of ....... Sie 2 SS Be 26,279 27,669 
Sweden SES Cake =e T" E M 
Tanzania . ..... ......-.---.-.--- oe FE a ES ke T 
Uganda .. .............----.-.-- x MT cs 8 110 98 
U.S.S.R no ee eee Sie, M SE RN 272 278 
United Kingdom ................- At x 28 26 (2) 1 
Venezuelas 203 160 EE Ga Ze Wei 
Yugoslavia ............--.------.- Se be ND ion 987 917 
Zambia ees Se S ute -- Lo 
Other ese ot hes x E ES e Hes 
Totàl aber r 43,335 r 54,707 146 642 154,104 198,790 
Australia _._____-...__-------~---- 2,879 3,219 wa St EM - 
Belgium-Luxembourg ... .....-..- Ge S A "n SE — 
Botswana _______.___.__---------- 625 8,018 - e 
ff! ³˙ :m 19,907 26,876 » 155 81 
Chile __-------------------------—- 8 N 7 14 65,098 — 126,897 
France nee Ss am En ES e zd 
Germany, Weste cx SE e ER Sieg 2s 
Honedgddd 4,595 1,695 ES Ga ie ids 
Hong Kong gg cue e Se? SÉ dei Kë 
Japan ee Ee ut e E "E 94 231 
Kenya 222226622 8 ine xs OR 3,081 5.461 
EC A 2.069 1.288 2 SE 7,644 17,396 
Netherlands SS e ES "€ 17 
Nicaragua __.__._-_-------------- 2,771 1,084 2e T s EN 
Norway ------------------------- Ec. M me ae Eis 
PME sed ce . 8 1,284 14,918 Se e 94,686 171,612 
Philippines 14.244 27,206 Sie ME 2a oe 
Poland ........... 777 ere E - EE Re GE 
585 SC rica, Republic of ....... ne =e 1,754 9,080 $7,211 71,946 
United Kingdom ................- 166 265 de ES 1 1 
Yugoslavia `... SS? Sg zit E T EX 
Zambia 25.5 oe ee EE -- Sé = ES Ge 
Other Tee Ee 6 8 88 100 RN dx 
Total o o ou EA Rue 53,421 76,504 2,624 12,293 207,880 $98,553 
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Table 41.—U.S. imports * of unmanufactured copper (copper content), 
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by class and country—Continued 
Refined Scrap Total 
Year and country Quantity Value Quantity Value Quantity Value 

(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
7/*!f;ĩ˙ð’1— E 192,379 $188,883 10,787 $9,766 415,611 $393,536 

1973: 
Austral-aa ek 498 1,071 zs Se 2,029 2,537 
Belgzium-Luxembourg  ..........-- r 9,982 r 17,548 192 357 r 10,174 * 17,900 
Canada ______________-__-- 1 r 130,553 * 157,571 *12,104 * 16,228 T 155,421 7 184,577 
Chile Geer ee 27,492 38,703 -— -—— 68,763 73,877 

Colombia ...... .........-.---.--- Ss Mx Gas ES? 7 

Fr ane 805 1.388 136 222 941 1.610 
Germany, Wee 8.627 15,878 r 228 r 345 r8,852 716,227 
MESE ( es S EM =Š 28 10 
Japan «4 22 20 156 46 189 82 
Mezi too 2.132 2,608 T 4,766 T 4,063 T 16,810 7 18,846 
Netherlands `. r 2,110 r 8,222 T 174 r 670 1 2,284 T 8,892 
Nicaragua .............-.--...--- MS coa 93 100 298 826 
Norway .........----------.----- 306 365 za bs 306 365 
1 ai BEEN 4,384 4,959 25 = 99,977 141,816 
Philippines .............-------.- SCH - SS? ds T 19,042 728,786 
Poland ........................-- 689 1,140 =. zu 689 1,140 
South Africa, Republic of ....... 81 74 EN Sieg 26,360 21,643 
Sweden 339 588 "E ihe 839 588 
Tanzania 901 1.621 ees 25 901 1,621 
Diese SE e Gei dese 110 98 
USSR lvo Oe CR Sees aoe we E oes x 21 278 
United Kingdom ................- r 7,726 r 9,216 r 532 r 966 r 8,2281 T 10,209 
Venezuela `. - sad x Lx 2 160 
Yugoslavia .............-..--.----- 716 r 742 ul Ss 1 1,653 r 1,659 
Zambia 5,455 5,279 E cs 5,455 5,279 
Other ~- __------------------- 137 146 r 997 T 982 T 1,134 F 1,128 
Total iol Se eos r 202.955 7262,129 719,373 723,979 r 420,518 7 540,147 

1974: 
Australia ` 83 140 198 310 2,660 3,669 
Belgium-Luxembourg ............- 8,024 15,915 826 1,400 8,850 17,315 
Botswana `... "S et. 8 Pe 625 3,018 
Canada .............-------.----.2 118,429 190,373 12,828 22,355 151,322 239,689 
Chile a ssl ee EE 66,549 119,837 242 479 131,891 247.227 
Fine... 8 664 1.343 290 638 954 1.981 
Germany, Wee 7,111 13,290 1,427 2,691 8,604 15,981 
Honduras " e 42 62 4.637 1,757 
Hong Kong ..............-..-...- 2 84 1,137 1,325 1,159 1,359 
Japan EE 18,055 136,988 4,259 8,245 11,408 145,464 
Kenya ` ee SS we 85 126 8,166 5,587 
Mexico oss oc eee eee dees 873 1,896 6,188 7,407 16,774 27,487 
Netherlands ....................- 8,253 5,651 484 884 8,754 6,540 
Nicagbuiuiun gk zx E» 361 556 8,132 1,590 
Norway -....-.--..-..-.-.---..-. 294 666 39 72 333 738 
, cc 6,913 12.495 22 32 108,905 199.057 
Philippines ....................-- E n 84 55 14.27 27,261 
FA.. ³ðVäĩ ee 2.192 4.162 au = 2,192 4,162 
South Africa, Republic of .. ..... 110 143 deis ar 39,075 81,169 
SR cca (Ä 1,102 1,162 Sé Gs 1,102 1,762 
United Kingdom ` 6,643 13,044 214 442 7,024 13,752 
Yugoslavia `. 14,844 28,357 222 100 15,066 28.457 
Zamhji akk 2,825 6,160 a un 2,825 5.160 
G ⁰⁵² 9 ³⁰¹ SES 517 970 2.260 8,538 2,866 4,611 
Total EE 313,569 651,726 $1,158 50,717 608,602 1,084,793 

r Revised. 


1 Data are general imports, that is, they include copper imported for immediate consumption plus 
material entering the country under bond. 
2 Less than ½ unit. 
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Table 42.—U.S. imports for consumption of copper (copper content) by class 


'Ore and 
concentrates Matte Blister 
Year 
Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
17777; 80.740 $81,055 1,453 $1,134 11,162 $12,514 
1973 ĩͤ K 19.582 16.029 139 128,166 159,922 
1974. enne 84,981 180,269 2,426 12,033 200,607 883,491 
Refined Scrap 
Total 
Quantity Value Quantity Value value 
(short (thou- (short (thou- (thousands) 
tons) sands) tons) sands) 
1972: 12 sx me mte 175,708 $172,772 10,787 $9,766 $837,241 
1973 EE r 207,739 r 264,967 r 19,018 T 28.540 r 464,664 
1914 1c EES 818,849 661,442 $1,109 50,640 1,127,875 
r Revised. 
Table 43.—Copper: World mine production by country ' 
(Short tons) 
Country 1972 1973 1974 P 
North and Central America: 
Canada dI AR AA 193,803 908,240 928,560 
e dd 8,800 5,500 6,500 
Dominican Republic 500 500 500 
EP ed 86,774 88,737 91.128 
Nicaragua ;;; eege 2.412 1.708 1.957 
United States 1,664,840 1,717,940 1,593,590 
South America: 
Argentina Me "Dr —————À 1 1,240 318 * 830 
Bolivia t Ae r 9,159 9,432 8,962 
Brazil) ——————————— 3; r 4,911 8,761 * 4,400 
1 ee LL Se ie Bo r 190,136 810,639 994,394 
I!! x 71 * 80 * 80 
FUr ðZ s an LL 483 335 197 
Perü -stea ³˙¹ ͤe ee et 8 r 241,545 241,406 245,753 
Europe: 
bania * Fc ß m e 6,970 r 7,690 8,540 
Austris Lucan n ie ee cca EA eee A eu. See 2.589 2.991 2.962 
BUB n RM eu uei LN 1 41,932 44,048 53,000 
Czechoslovakia `... 5,180 6,600 6,600 
Finland. lecce E qaa Ei a 82,121 41,192 89,850 
France: 2. ullo ⁰ 520 456 482 
Germany, East c ek 8,300 1,700 e 
Germany, Wet „„ 1.456 1.588 1.911 
Greece ³˙o ¹·¹ AA ·¹1wAA Se ee es 1.715 1.587 * 3,800 
Hirth v 1,300 r 1,800 1,300 
Jö 0$ ee y deeg r 15.052 14,330 14,000 
Italy 8. "eenegen teen DEE 1,156 946 1,188 
IN OF OGY S o “˙q ⁵˙ ] ] ³ ³ : ins r 28,668 81,320 25,399 
Poland. % 2.22 . . 148,800 170,900 209,400 
Friis bob ee tee ete cues du dc 6,744 6,409 6,226 
Nami 8 88,600 46,300 55,100 
Spain OT EE 39,812 42,420 41,970 
% EE 33,752 49,404 44,597 
(RR EN EE 733,000 112,000 816,000 
United Kingdom ` Hi 262 506 * 660 
NUEROSMIS TEE 113,685 128,231 * 136,000 
Africa: 
RT TEE * 406 889 551 
Boll ³ðVüi —̃ʃ—— Gs * 1,500 2,624 
Congo (BrazzavilleyſyPDP t 1.511 1.022 1.025 
Kénya *” CTF ee oe oe se cenae 79 e 70 70 
Wr nteaennnn Ee 16,342 28,454 22,188 
Mere eee ewe ea ge 4,220 4,762 5.820 
Mozambique? hw ˖U / Uw il 198 441 689 
Rhodesia, Souuthernni?2ſ2?22?sn cllc l l.l. 2 42,218 46,100 * 44,400 
South Africa, Republie o[fJnl 178.494 193,783 197,730 
South-West Africa, Territory of ?7?7?27”9. r 28,865 37,664 85,801 
Uganda- ics elm ee 8 17,846 17,259 13,900 
Gaire Ee e EE r 480,322 538,312 549,904 
rr ³·˙ e 791.128 778.864 769,364 


See foot notes at end of table. 
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Table 43.—Copper: World mine production by country '—Continued 


(Short tons) 
Country 1972 1973 1974 P 
Asia : 
Bums ð V edu uAnL E SEuU. 88 17 17 
China, People's Republic of * ___..-.__.__.______. 110,000 110,000 110,000 
CFF cC" TT Pp eee os T 18,195 18,841 12,139 
India ——— ——— — 12,856 16,085 21,605 
Indonesia EE 5,500 41,800 12,140 
Tran?! 22 ͤ ñꝛꝶm E RC 8 T 1,320 8,300 1.980 
Israel MTS 12,318 11,202 11,000 
ET EE 8 123,584 100,619 90,538 
Korea, North € tee 14,000 14,000 14,000 
Korea, Republic of ........ wn ww 2,295 2,558 3,080 
Malaysia e .. „ 65 55 45 
Fill ⁵ð 235,558 243,825 248,554 
II rs ĩé K rt 2,760 2,650 2,160 
Turkey ———————— o eee dym 88 T 24,839 89,700 42,165 
Oceania : 

Australia EEN 205,926 242,112 281,695 
J! c mL nct ut yd ĩ 88 8 Mo — 
New Zealand „ 136 * 110 E? 
Papua New Guiness 186,641 201,613 202,936 

Total ee ]5¹'2ß᷑ dte r 7,821,950 1,848,266 8,104,695 


* Estimate. P Preliminary. r Revised. 

2 Data presented represent copper content (recoverable where indicated) of ore mined wherever 
possible. If such data are not available, the nonduplicative total copper content of ores, concentrates, 
matte, metal and/or other copper-bearing products measured at the least stage of processing for 
which data are available has been used. 

2 Recoverable. 

3 Copper content of concentrate produced. 

* Corporación Minera de Bolivia (COMIBOL) production plus exports by medium and small mines. 

5 Smelter production. 

6 Includes copper content of cupriferous pyrites. 

7 Excludes an unreported quantity of copper in iron pyrites which may or may not be recovered. 

*? Year ending September 80 of that stated. 

* Data are compiled from operating company reports of Tsumeb Corp. Ltd., General Mining and 
Finance Corp. Ltd. for Klein Aub Koper Maatskappy Ltd.'s mine near Rehoboth, and Falconbridge 
Nickel Mines Ltd. for Oamites Mining Company (Pty.) Ltd. Oamites mine. Data for General 
Mining and Finance Corp. Ltd. are for fiscal years ending June 30 of that stated, while data 
from other companies are for calendar years. 

19 Copper content of matte produced. 

1 Year beginning March 21 of that stated. 

13 Copper content of concentrate. Copper content of run-of-mine production was as follows in 
short tons: 1972—125,248 ; 1973—103,871 ; 1974— 90,9865. 
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Table 44.—Copper: World smelter production by country 


(Short tons) 
Country 1972 1978 1974 P 
North America: 
Cānada EE 522,200 545.641 591.990 
Mexico? - 0. 2 ĩ²ð˙mꝙꝶ.ꝛ ]ĩ« ß .. Ld dote 81,831 80,506 86,822 
United States 1,690,391 1,748,963 1,569,816 
South America: 
Anni 90 90 90 
i . a doses ei 5,290 4,630 3.860 
Chilet — 3 ³¹1¹AP Anco nc . es T 695,117 650,258 798,408 
Perü 520352 Ad ͤ ¼ 6. 8 T 161,061 147,719 155,244 
Europe: 
a TT 6,970 7,694 8,648 
ERC A CM 1,438 830 * 330 
Belgium 5. een ER eL EE emi a 14,800 17,600 * 17,600 
Bulg REId- EE 53,000 58,000 62,000 
Czechoslovakia ` r 7,700 1,100 6,600 
Finland -— cnn cei uim eee 88,751 45,836 48,569 
Germany, East * |... 2 ccc Lc «kk 2,650 1,650 2 
Germany, Weeſt!kl. M 175,738 264,122 224,868 
Huh 3 30 800 1.300 
NG · V ³ð2AA Ee T 86,339 36,690 34,574 
Poland? eege r 144,400 172,400 192,900 
Portugal EE 4,189 4,400 4,400 
Romania *- eene 88,600 46,300 55, 100 
J. ...... 88 88.317 104.082 142,443 
Sweden ` d c ⁵⅛» . te muc A 40,836 48,875 46,125 
USS. RS ei oe i ee 788,000 772,000 816,000 
Yugoslavia oůůiw.n ³ ewes ea oe eas 164,296 174,628 * 179,900 
Africa: 
Rhodesia, Southberrnègðh))0J)) 45,277 * 46,000 * 48,500 
South Africa, Republic oo ff r 184,970 165,790 162,920 
South-West Africa, Territory of?’ _______.__-_---- 28,791 89,731 20 51,381 
Uganda ceat er su LLL Lu 15,618 10,684 9,810 
7 ee ee oe ee te * 472,010 507,591 529,100 
r eu euch pL m a A e ade 168,629 759,024 181,828 
Asia: 
China, People’s Republic of* een 110,000 110,000 110,000 
India ee 11,538 12,070 12,125 
|l c d ("d 8 13 r 4,400 * 4,960 * 4,400 
Ab ĩ⅛ðᷣ d ĩ ͤ r 857.298 1,102,885 1,112,148 
Korea, h 14,00 14,00 14,000 
Korea, Republic of ____--.-----------------------—-- 11,354 e 11,500 13,670 
EE 8,860 8,970 4,400 
Tuüuřčkey ee r 18,846 28,372 82,603 
Oceania: Australia ` Lc LL LL cc LL LLL c clc cll r 160,211 178,816 216,610 
// ee AA es r 7,404,601 1,981,807 8,148,472 
* Estimate. P Preliminary. r Revised. 


1 Unless otherwise noted, data presented for each country represented primary copper metal out- 


put. whether produced by thermal or electrowinning. To the extent possible, refined copper produced 
from imported blister or electrolytic anode copper has been excluded 

2 Copper content of impure bars and electrolytic copper. 

3 Smelter output of domestic and foreign ores, exclusive of that from scrap. Production from 
3 ores only was as follows in short tons: 1972 — 1.649, 130: 1973—1. 705,065: and 1974 — 
„532.066. 

‘Figures presented are total blister and equivalent copper output including that blister subse- 
quently refined in Chile and copper which is produced by electrowinning. Material produced for re- 
fining at Ventanas smelter is included. 

6 Belgium reports a large output of refined copper, but this is produced mainly from import 
blister ; domestic smelter production is reported output of blister copper from ores. 

* Reported Norwegian copper output is derived in part from copper-nickel matte imported from 
Canada, and reported Canadian smelter production may also include this material. Norwegian smel- 
ter output from domestic ores was as follows (approximately) in short tons: 1972—7,500; 1973— 
1,500 ; and 1974—6,500. 

7 Refined output. : 

5 Year ending September 80 of that stated. 

* Data are compiled from operating company reporta of Tsumeb Corp. Ltd., General Mining and 
Finance Corp. Ltd. for Klein Aub Koper Maatskappy Ltd.’s mine near Rehoboth, and Falcon- 
bridge Nickel Mines Ltd. for Oamites Mining Company (Pty.) Ltd., Oamites mine. Data for Gen- 
eral Mining and Finance Corp. Ltd. are for fiscal years ending June 30 of that stated, while data 
from other companies are for calendar years. 

10 Figure comprises reported production of Tsumeb Corp. Ltd. and Oamites Mining Company 
(Pty.) Ltd. plus an estimate for Klein Aub Koper Maatskappy Ltd. 

11 Data include refined copper plus exported blister and leach cathodes. 

12 Includes secondary. 

1$ Year beginning March 21 of that stated. 
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Table 45.—Copper: World refinery production by country 
(Short tons) 
Country 1972 1973 1974 P 
North America: 
%—ͤ;à¹ũ—ͥũʃ ] ote ꝛ %0ů‚ m. eens 546,685 548,489 616,329 
17% / W.,, 65,688 63,065 15,179 
United St oe eh ee e 1,878,233 1,868,488 1,654,658 
South America: 
Argentina è ...... LL LLL c Z 5 90 90 90 
FFII h AAA r 29,540 82,190 41,120 
Chilet uec "PT MM r 508,606 457,238 693,153 
%%% ee te ee eee ee eee e. 48,225 42,964 42,990 
Europe: 
ff)) ˙ ¹m ꝛ˙1-8ẽ % r1 m -m r 6,970 r 7,690 8,540 
Austria ·¹ Add 25,015 25,215 29,446 
Bln ⁵ 860,762 410,864 428,027 
Bulgaria . ee are ero r 49,600 52,900 51,300 
Czechoslovakia? |... JJ 19,917 20,390 19,300 
Fial ð ͤ ee 42,355 47,297 42,193 
T1777 a slender LU ALL LE ele een E 17,196 r * 28,800 * 28,700 
Germany, East* |... LLL „„ 44,000 T 46,300 50,700 
Germany, West? | 2_--------------------------— 489,297 448,263 466,896 
Hann osa ue wide ERE 19,000 19,000 19,000 
NORWAY 2. «ꝛ²ðĩ2Vß. ] ⅛ ð v y ee r 29,158 28.446 27.433 
PU ²ͤ ⁰˙—¹¹A ww ⁵⁰ü⏑n ² 0. um Aa e er r 144,400 172,400 192,900 
Portugal oo ecole ( ee 1,990 2,551 2,111 
Romania è ..............-.---2l22Ll22222222-22-2- 38,600 46,300 55,100 
Spain EE T 108,455 113,516 e 133,000 
Sweden eelere 45,706 52,760 e 53,500 
USSR EE 697,000 733,000 777.000 
United Kingdom r 65,675 83,619 76,165 
Yugoslavia --_------------------------------------ 141,769 147,312 154,038 
Africa: 
Rhodesia, Southern 222 r 33,000 33,000 83,000 
South. Africa, Republic of |... .-.-- T 87,410 99,870 97,550 
Zaire t eet x ß mcd lE r 238,320 246,429 280,617 
Zambia !! 22 678,165 703,835 746,103 
Asia: 
China, People's Republie fl77?ꝝ 120,000 130,000 130,000 
India EEN r 11,400 13,200 12,987 
Ill aic va CALLES 1,100 1.100 1,100 
Japan EE 892,821 1,048,057 1,101,262 
Korea, North LL cL Llc lc LLL e 22s-a 14,000 14,000 14,000 
Korea, Republic of3 |... cc c 9,988 10,192 13,668 
(y Eq WT k HP T 5.257 1,329 10,868 
Türkey "ee EE F 18,916 19,800 84,300 
Oceania: Australllaaa¶ass -e r 168,342 159,299 178,680 
Total tele r 7,627,651 7,979,758 8,300,169 
* Estimate. P Preliminary. r Revised. 


1 Unless otherwise noted, data presented for each country represent total primary refined copper 
(both fire refined and electrolytically refined), including material refined from imported crude 


copper (blister and electrolytic anode). 
2 Includes secondary. 
3 Includes electrolytic output of the Ventanas refinery. 


* Data include leach cathodes from Zaire, secondary, and alloy material. 


6 Year ending September 80 of that stated 


€ Excludes metal content of leach cathodes "which are included in Belgium production. 


Diatomite 


By Stanley K. Haines 


Domestic production of diatomite in- 
creased in 1974 for the third consecutive 
year. Diatomite sold or used by producers 
in the United States increased 9% in 
quantity and 40% in value compared with 


that of 1973. The United States remained 
a major world producer of processed diat- 
omite. U.S. exports of processed diatomite 
increased in both quantity and value over 


those of 1973. 


DOMESTIC PRODUCTION 


All U.S. diatomite production was de- 
rived from open pit operations in California, 
Kansas, Nevada, Oregon, and Washington. 
California continued as the largest produc- 
ing State. 

During 1974, 11 companies, with a total 
of 17 mine or plant operations, mined and 
processed diatomite to supply the demand 
of various industrial end users. The fol- 
lowing companies supplied the bulk of 
the processed diatomite production: Johns- 
Manville Products Corp., with a quarry 
and processing plant near Lompoc, Calf.; 
Grefco, Inc., with operations near Lompoc, 
Calif., and Mina, Nev.; Eagle-Picher In- 
dustries, Inc., with facilities near Sparks 
and Lovelock, Nev.; and Kenite Corp., Di- 


vision of Whitco Chemical Corp., with an 
operation near Quincy, Wash. The remain- 
ing producers were Excel-Minerals Co., 
near Taft, Calif.; Airox Earth Resources, 
Inc., near Santa Maria, Calif.; NL Indus- 
tries, Inc., near Wallace, Kans.; Fernley 
Division, Cyprus Mines Corp., near Fern- 
ley, Nev.; and A. M. Matlock and Amer- 
ican Fossil, Inc., both near Christmas 
Valley, Oreg. 

Eagle-Picher Industries, Inc., announced 
plans for a $5 million expansion of the com- 
pany’s diatomite filter aid facilities at Love- 
lock, Nev. Production capacity of the plant 
will be increased about 50% when the proj- 
ect is completed. 


Table 1.—Diatomite sold or used by producers in the United States 


Domestic production (sales) .... short tons .... 
Average value per ton -------------------------- 


1970 1971 1972 1978 1974 
597,636 535.318 576.089 608.906 664.308 
354.68 $64.25 $65.19 $59.26 $16.31 


CONSUMPTION AND USES 


All major end uses reported gains in 
quantities consumed. Filtration continued 
as the major end use of diatomite account- 
ing for three-fifths of domestic demand. 
Abrasives, industrial filters, and light- 


weight aggregates accounted for over one- 
fifth of demand. The remainder was con- 
sumed in miscellaneous uses such as pozzo- 
lan, inert carrier, and coating agent. 


1 Geologist, Division of Nonmetallic Minerals. 
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Table 2.—Domestic consumption of diatomite, by principal use 
(Percent of total consumption) 


Filtration `. J. ᷣ 
Ill ³¹¹ſſ ⁵ ͤ 8 
In ⁵ð:) C8 


— —— ͥͤW4c0——— ——— —— — 


1970 1971 1972 1978 1974 
em 58 59 58 61 60 
c" 19 W W W W 
—— 4 8 4 4 5 
SS 19 38 88 85 86 


W Withheld to avoid disclosing individual company confidential data; included with ‘‘Miscellane- 


ous.” 


PRICES 


The weighted average value per ton of 
diatomite, for all end uses in 1974, in- 
crcased almost 29% over that of 1973. 
The increases were caused by a combina- 
tion of general inflation and the higher 
cost for energy needed in processing the 
diatomite. Prices of diatomite used in fil- 
tration and as fillers increased 34% and 
24%, respectively. 


Table 3.—Average annual value per ton of 
diatomite, by use 


Use 1973 1974 
Filtration 365.18 $87.40 
Insulation ~~ ~~~ ~__-_- 50.39 55.59 
Abrasives 125.46 129.51 
Files 88 62.01 77.12 
Lightweight aggregate 45.02 47.31 
Miscellaneous 36.99 46.25 

Weighted average 59.26 76.81 


FOREIGN TRADE 


Exports of prepared diatomite increased 
496 in quantity and 21% in value over 
those of 1973. Exports represented 28% 
of domestic production, Major countries of 
destination were Canada, 41,857 short 
tons; Japan, 19,896 tons; the United King- 
dom, 16,667 tons; the Federal Republic 
of Germany, 14,587 tons; Australia, 12,585 
tons; and the Republic of South Africa, 
8,637 tons. The remainder was shipped to 
many other countries for various end uses. 
The average value of exported material 
was $94.31, and represented a 16% in- 


crease over that of 1973. Imports of diato- 
mite totaled 3,690 tons, valued at 
$264,438. The primary source of imports 
was Mexico, minor quantities were re- 
ccived from Kenya and the United King- 
dom. 


Table 4.—U.S. exports of diatomite 
( Thousand short tons and thousand dollars) 


Year Quantity Value 
1972 148 12,603 
KI eg Sohbet te 178 14,532 
1914... em Ves 186 17,541 


WORLD REVIEW 


Preliminary 1974 data indicate an in- 
crease in production of over 86,000 short 
tons, a 5% increase over 1973 production. 


The United States continued to lead all 


other nations in production of diatomite. 
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Table 5.—Diatomite: World production, by country 
(Short tons) 


Country 1972 1978 1974 P 
North America: 
Cánadi ee EE eege e 500 WM SR 
Si. ĩᷣͤ 23,149 33,000 * 39,000 
il M 10,006 21.560 22,000 
United Statt 576,089 608,906 664,303 
South America: 
Argentina ns -MMM 11,869 17,989 * 22,000 
oeh; a mc cO decal 394 386 * 400 
ü J ĩ 8.483 r e 8.400 * 8,400 
Europe: 
Sr TEE 2,704 2,353 2,255 
Denmark: 
Diatomite k 22.000 22,000 22,000 
l.... 8 240,000 240,000 240,000 
France need, 217,263 r € 220,000 * 230,000 
Germany, West (marketable) ............- r 63,905 50,144 * 49,000 
I ² ²˙ V. 8 24.251 24.582 e 24,500 
///õͤͥõ ³⁰˙ꝗ . eg 65,000 65,000 65,000 
PDC he cee icq 8 1,820 1,271 2,090 
DOIN: PCI I ———— ——» 21,152 22,046 e 23,000 
Sweden .............---..-22222222222222- "E 489 * 500 
BBC EE EE 420,000 430,000 440,000 
United Kingdom k r 9,921 4,409 * 4,400 
Africa: 
Algéria emet ] ⁰ ů 5.031 * 5,100 * 5,100 
Egypt, Arab Republic off Hl 1.839 1,764 e 1,800 
Keny oo ee ee 1,997 137 * 110 
South Africa, Republic b 346 582 870 
Asia: 33 Republic fg 2.155 4.389 * 4,400 
ania: 
Anl. r 1,694 5.314 * 5, 500 
New Zealand dd 5,507 4,962 * 4,400 
fr ⁰³ r 1,732,075 1,789,783 1,876,328 


* Estimate. P Preliminary. r Revised. 


Feldspar, Nepheline Syenite, 
and Aplite 


By J. Robert wells 


Feldspar production, processing, and util- 
ization all scored advances in 1974, more 
than compensating for such negative fac- 
tors as fading fuel supplies, multiplying 
health and safety regulations, and indirectly 
the high price of sugar. 

Expenditures for more and more costly 
oil and natural gas (used Ly most major 
producers for drying flotation-cake feldspar) 
continued to mount in coincidence with the 
necessity for unprecedented outlays for la- 
bor, operating supplies, and all mining and 
processing equipment, whether new items or 
spare parts and replacements. 

In common with most other mineral pro- 
duction and processing activities, the feld- 
spar industry is subject to rules governing 
land use, mined-area reclamation, working 
conditions, and control of air and water 
pollution that are issued by the Federal Gov- 
ernment, including the Environmental Pro- 
tection Agency (EPA), the Interior De- 
partment’s Mining Enforcement and Safety 
Administration (MESA), and the Labor De- 
partment’s Occupational Safety and Health 
Administration (OSHA), as well as by 
some State and local authorities. It was 
reported that in 1974 substantial and in- 
creasing portions of the feldspar industry’s 
operating funds and technical capabilities 
were being diverted from direct produc- 
tion-oriented considerations toward efforts 
to comply with those demands.’ In early 
1974, inadequate observation of industrial 
hygiene precautions led to a MESA ruling 
that temporarily suspended production of 
high-potash feldspar in South Dakota. 

The relationship of high sugar prices to 
feldspar may not have been as direct or as 


easy to trace as that of government controls, 
but its effects were no less striking. Soar- 
ing sugar prices increased the cost of sugar- 
heavy bottled drinks and also induced a 
less explicable boost in the price of "sugar- 
free" dietetic varieties. These increases, cou- 
pled with rising prices for staple food items, 
made it relatively easy for the shopper to 
defer beverage purchases, thereby notably 
depressing soft drink sales in the last half 
of 1974. 

The manufacture of disposable beverage 
bottles, the next negative factor in line, had 
been outstandingly prosperous, with unin- 
terrupted, conspicuous annual increases for 
as long as separate statistics have been pub- 
lished (since 1960), but the 1974 output of 
those convenient containers departed sharply 
from the trend and fell 4.4 million gross 
(or 7%) below the 1973 figure.“ The mak- 
ers of glass containers have been the fore- 
most consumers of feldspar and related sub- 
stances for many years, and the feldspar 
industry may well feel at least a few rip- 
ples in 1975 from the wave of shoppers 
bypassing the soft drink shelf in 1974. 

Legislation and Government Programs.— 
According to provisions of the Tax Reform 
Act of 1969, which continued in force 
throughout 1974, the depletion rates al- 
lowed on feldspar production (both domes- 
tic and foreign operations) was 14%. 


Reie scientist, Division of Nonmetallic Min- 
erals. 

? Rogers, C., Jr. Feldspar. Min. Eng., v. 27, No. 
2, February 1975, Pp. 75-76. 

3 Industry Week. Food Feels Consumer Resistance. 

, No. 12, Mar. 24, 1975, p. S-11. 

* Bureau of the Census. Current Industrial Re- 

poru: Cias Containers—Summary for 1974. May 
, 4 pp. 
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Table 1.—Salient feldspar statistics 


1970 1971 1972 1978 1974 
United States: 
„ 1 ET 8 

Sold or us roducers 

Ae short tons 726,069 742,810 1 746,212 791,900 858,702 

Value ..........-- thousands .. $9,638 $9.969 * $10,633 $12,830 $14,482 
Imports for consumption 

short tons 252 134 187 264 80 

Value ` thousands .. $23 $19 $23 $22 $1 

Sold to consumers ... short tons NA NA 175,526 179,732 220,326 

Value ____________ thousands NA NA 31.257 31.862 $2,908 
Consumption, apparent ? 

short tons 726,321 742,944 r 746,399 192,164 853,782 

Ground: K 

Sold by merchant mills 

short tons 647,995 601,618 580,801 588.698 612.858 

Valubre thousands 39.458 38,716 38.990 $10,628 $18,058 

Exportss short tons 5.570 3.984 5,275 9.554 18.319 

Value thousands 3195 $141 $184 $466 $662 
Imports for consumption 

short tons 3,637 2.875 945 103 62 

Valrte thousands $93 $65 $20 $4 $3 

World production ... thousand short tons 2,186 2,815 r 2,994 r 2,998 8,174 


r Revised. NA Not available. 


1Includes hand-cobbed feldspar, flotation-concentrate feldspar, and feldspar in feldspar-silica mix- 


tures. 


3 Measured by quantity sold or used plus imports. 


FELDSPAR 


DOMESTIC PRODUCTION 


Unground Feldspar.— The 1974 output 
of feldspar ready to be put into final form 
for use was 8% more in quantity and 13% 
more in total value than in 1973. This out- 
put comprises hand-cobbed feldspar, flota- 
tion-concentrate feldspar, and the feldspar 
content of feldspar-silica mixtures, for 
which the collective term “unground feld- 
spar" is perhaps somewhat less ambiguous 
than the former designation “crude feld- 
spar." 

Feldspar was mined in 1974 in nine 
States (one more than in 1973), among 
which North Carolina, Connecticut, Geor- 
gia, California, and South Dakota jointly 
supplied 98% of the national total; Arizona, 
Colorado, Oklahoma, and Wyoming made 
up the remainder. 

There were a number of events in 1974 
that affected the pattern of feldspar pro- 
duction in the United States. Sobin Chemi- 
cals, Inc., acquired International Minerals 
& Chemical Corp.'s feldspar producing and 
processing facilities near Spruce Pine, N.C., 
and continued to operate them under the 
name of Ceramics and Glass Products Divi- 


sion of Sobin Chemicals. Lithium Corpora- 
tion of America, a subsidiary of Gulf Re- 
sources and Chemical Corp., secured title 
to the stock and properties of Spartan Min- 
erals Co. at Pacolet, S.C. The newly formed 
Spartan Minerals Division of Lithium Cor- 
poration, will continue operation of the 
Pacolet plant, producing feldspar and other 
minerals from pegmatite ores that will be 
mined in North Carolina. 

In that same region, Foote Mineral Co. 
announced the forthcoming construction of 
a large new facility at Kings Mountain, 
N.C., to produce lithium carbonate from 
spodumene extracted from pegmatites. Re- 
covery of accessory minerals from Kings 
Mountain lithium ores has made Foote 
Mineral an important producer of feldspar. 

In the roster of California feldspar pro- 
ducers, the late 1973 closing of Wedron 
Silica Co.'s Pacific Grove mine in Monterey 
County was balanced in June 1974 by 
the inauguration of the California Non- 
Metallic, Inc., mine and grinding plant at 
Santa Fe Springs to process feldspar from 
a deposit at Ord Mountain in San Bernar- 
dino County. 


FELDSPAR 545 
Table 2.—U nground feldspar sold or used by producers in the United States 
(Thousand short tons and thousand dollars) 
Flotation Feldspar-silica 
Year Hand-cobbed concentrate mixtures! Total 3 
Quantity Value Value Quantity Value Quantity Quantity Value 
1910 — 53 648 416 5,395 258 8,699 726 9,638 
1911... 45 749 448 5.454 255 3.766 743 9,969 
1972 ⁰· AA * 39 T 658 535 7,354 172 2,627 T 746 r 10,633 
^ DE 53 636 546 9.789 193 2,406 192 12,830 
1970 NA NA NA NA NA NA 854 14.482 
r Revised. NA Not available. 


1 Felds par content. 


2 Data may not add to totals shown because of independent rounding. 


Ground Feldspar.—Mo ost of the feldspar 
used in glassmaking is ground no finer than 
20 mesh, and substantial tonnages of feld- 
spathic sands (feldspar-silica mixtures) en- 
ter into glass furnace feeds with no further 
reduction in particle size. Feldspar to be 
used in ceramics and filler applications is 
usually pulverized to minus 200 mesh or 
finer. Nine companies, operating 15 plants 
in 9 States, ground feldspar for market 
in 1974, supplying ground material (to- 
tal tonnage 496 more than 1973) for ship- 
ment to destinations in about 25 States, 
Puerto Rico, Canada, and Mexico. Listed 
in descending order of output tonnages, 
North Carolina had six grinding mills, and 
Connecticut, Georgia, and South Carolina 
had one each. These were the leaders in 
ground feldspar production and jointly ac- 
counted for 92% of the 1974 total. South 
Dakota with two mills, followed by Arizona, 
California, Colorado, and Wyoming with 
one each, were the five States making up 
the remaining 896. Oklahoma was the only 
feldspar-producing State in 1974 in which 
no grinding mill was in operation. 


CONSUMPTION AND USES 


Unground Feldspar.—In 1974 there was, 
as usual, no significant consumption of feld- 
spar in the raw, unprocessed state in which 
it is taken from the mine; the majority of 
users acquired their supplies already ground 


and sized either by the primary producers 
or by merchant grinders. Some manufac- 
turers of pottery, soaps, and enamels, how- 
ever, continued their customary practice 
of purchasing crude feldspar for grinding 
to their preferred specifications in their own 
mills. The Bureau of Mines canvass of pro- 
ducers and merchant grinders does not pro- 
vide information concerning the end-use 
distribution of the material handled in this 
way. It should be noted that a substantial 
portion of the material classified as feldspar- 
silica mixtures serves in glassmaking with- 
out the need for additional processing, so 
that this utilization might properly be con- 
sidered as consumption of unground feld. 
spar. 

Ground Feldspar.—The 1974 distribu- 
tion pattern for ground feldspar indicated in 
table 3 differs notably from that of 1973 es- 
pecially in the figures reported for feldspar- 
silica mixtures. It is thought that the quan- 
tities shown in some previous years as being 
consumed for glass and pottery may have 
been reported in error because of a misun- 
derstanding about the nature of the material 
properly classified as feldspar-silica mix- 
tures. The intention has been to apply that 
term only to material consisting of feldspar 
and free quartz in approximately equal pro- 
portions. Most of the material falling into 
this category is either feldspathic sand or 
else a flotation product, neither of which 
usually requires any further grinding for 
the end uses they serve. 


546 MINERALS YEARBOOK, 1974 
Table 3.—Ground feldspar sold by merchant mills, by use 
1973 1974 
Use Quantity Value Quantity Value 
(short (thou- (short (thou- 
tons) sands) tons) sands) 
Hand-cobbed 
C/’; —?1?ꝗm a eee eee MT T 100 $4 
e GE EE 86,860 $1,000 15,156 1,811 
OU OR sh ß cm E A 17,268 602 15,479 513 
TOU VEH 54,118 1,602 90,785 2,828 
Flotation concentrate: 
ET 217,261 8,302 216,968 3,593 
Pottery JJ a Le ret TEERS 116,569 2,616 196,849 6,041 
Lé TEE EL 11,612 249 80,601 859 
Total. Ae 844,848 6,167 444,318 9,498 
Feldspar-silica mixture: 1 
T TEE 91,897 1,179 E Se 
Pottery EE 15,698 1,809 PER NN 
/)! ³Ü¹A 88 22,637 471 77,805 1.287 
Total. ³˙¹“²u.. ³]˙·1] ́ »1dt. k eek. 190,232 2,959 77,805 1,287 
Total: 
GP EE 809,164 4,481 217,068 3,597 
Pottery E 8 228,127 4,925 272,006 6,852 
Other? be oe ee oe caer 61,407 1,222 123,785 2,609 
%% voces AA 588,698 10,628 612,858 18,058 
1 Feldspar content. 
2 Includes soaps, abrasives, refractories, and rubber. 
STOCKS FOREIGN TRADE 


From a comparison of 1974 data on do- 
mestic production and sales of feldspar, it 
was estimated that U.S. producers had 
251,000 tons of feldspar (unground, 
ground, or in process) on hand on Decem- 
ber 31, 1974. 


PRICES 


Engineering and Mining Journal, Octo- 
ber through December 1974, listed the 
following prices for feldspar, per short ton, 
f.o.b. mine or mill, carload lots, bulk, de- 
pending on grade (generally $1 to $7.50 
per ton higher than the respective quota- 
tions of the previous year): 


North Carolina: 


20 mesh, flotation ......... $14.60-$15.50 


40 mesh, flot ation 14.00— 22.00 

200 mesh, flotation ........ 25.50- 29.00 
Georgia: 

40 mesh, granular ......... 26.00 

200 mesh .... 81.00 
Connecticut : 

20 mesh, granular ........ 19.00 

200 mesh ................- 26.00 


Feldspar prices were quoted by Indus- 
trial Minerals (London), December 1974, 
as follows (converted from pounds sterling 


per long ton to dollars per short ton): 
Ceramic grade, powder, 200 mesh, 


bagged, ex- store 380-391 
Sand. 2-8 millimeters, ceramic / glass 
grade c.i.f. main European port 91-40 


In 1974, U.S. exports classified as feld- 
spar, leucite, nepheline, and nepheline sye- 
nite (but presumably all or mostly feldspar) 
amounted to 18,319 tons valued at $661, 
831, almost double the tonnage reported in 
1973 and just under 1 ½ times the value. 
Chief recipients of the exported material 
were Canada, 84%; and Mexico, 13%; 
the remaining 3% was shared among nine 
other countries. 

In marked contrast to rising exports of 
feldspar, U.S. imports of the mineral con- 
tinued along the downward trend of recent 
years and amounted to only 0.5% of the 
tonnage exported, and 0.6% of the corre- 
sponding value. In addition to feldspar (ta- 


. ble 4) and nepheline syenite (table 6), 


U.S. imports in 1974 included 2,931 tons 
of material, probably feldspathic in nature, 
that was classified as "Natural mineral 
fluxes, crude, crushed, ground, or pulver- 
ized" and had a total value of $262,145. 

The tariff schedule in force throughout 
1974 provided for a 3⁄2% ad valorem duty 
on ground feldspar; imports of unground 
feldspar were admitted duty free. 
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Table 4.—U.S. imports for consumption of feldspar 


Country 


Unground : 


POUCA) WEEN 


Canada.— Although the last feldspar mine 
in Canada (at Buckingham, Quebec) was 
closed down in 1972, two different organiza- 
tions have continued exploring the possibil- 
ity of producing feldspar in another Prov- 
ince. Centex, an association of industry, 
government, and university groups in Mani- 
toba, had undertaken an assessment of the 
economics of recovering feldspar and other 
coproducts from tailing piles and waste 
dumps accumulated in the Province. Also 
in Manitoba, a private firm, Tantalum Min- 
ing Corporation of Canada Limited (Tan- 
co), entered into a detailed study of by- 
product separation of marketable silica- 
feldspar mixtures from the currently dis- 
carded pegmatite-ore residues generated in 
the process of tantalum production. 

Finland.—Finland’s production of indus- 
trial minerals currently amounts to over 
500,000 tons per year and of that total 
some 66,000 tons is feldspar, mostly high- 
potash microcline. The mineral is recovered 
by froth flotation from complex pegmatitic 
ores in mixtures with graphic granite at 
a new plant especially built for that pur- 
pose by Lojo Kalkverk AB, the Euro- 
pean firm to employ that procedure in feld- 
spar beneficiation^ An industrial journal 
published a detailed description of the 
equipment, flowsheets, and operating pro- 
cedures in use at the alkverk mines and 
mill, which are situated on the island of 
Kimito (or Kemio) off Finland's south- 
west coast in the Gulf of Bothnia.’ 

Guyana.—Bauxite has been for many 
years the foremost source of Guyana's min- 
eral export revenue, but recently there has 
been a notable upsurge of interest in the 
nation's known but almost entirely unex- 
ploited industrial minerals. The existence 
in Guyana of large deposits of high-grade 
kaolin, talc, kyanite, and silica sand has 


1978 1974 
Quantity Quantity 

(short Value (short Value 

tons) tons) 
46 $8,725 80 $617 
218 17,870 E oS 
264 21,595 30 617 
108 8,549 23 915 
RS ES 89 2,533 
108 8,549 62 8,448 


suggested the advantages of developing do- 
mestic glass and ceramics industries, either 
or both of which would offer an attractive 
outlet for feldspar, another of the industrial 
minerals occurring in commercial quanti- 
ties within the national boundaries.’ 

India.—An industrial association pub- 
lished an updated version of an earlier re- 
port that, while emphasizing the mining in- 
dustry of India and presenting a register of 
names and addresses of that nation’s min- 
eral producers, also outlined the interna- 
tional situation of 17 important industrial 
minerals—one of which was feldspar—with 
regard to world occurrences, production, 
reserves, and export/import trade.“ 

Jordan. According to Mr. Nimri of the 
Jordanian Natural Resources Authority, 
Geological Research and Mining Depart- 
ment, even though phosphate rock is the 
only industrial mineral at present contrib- 
uting to the national economy, at least five 
others including feldspar also exist in com- 
mercially exploitable quantities. Mr. Nimri 
further stated that a U.S. firm, Swindell- 
Dressler Co., has been authorized to con- 
duct a study of the possibility of producing 
feldspar in Jordan for export to other Arab 
countries for use in glassmaking. 

Sweden. — The Statsgruvor, the Swedish 
national mining authority, began a study to 
delineate the commercial possibilities of a 
large deposit of feldspar recently discovered 
in central Sweden by a private prospector. 
The potentially valuable ore body lies near 
the surface at Hällsjön, between Örebro 


5 Saikkonen, R. Finland's Industrial Minerals and 
Their Growing Markets. Ind. Miner. (London), 
No. 81, June 1974, p. 28. 

* [ronman, Froth Flotation Yields Feldspar 
Conde ate. Rock Products, v. 77, No. 2, Febru- 
ary | 974, pp. 5 84. 

Industrial Minerals (London). Guyana: Thar's 
Industrial Minerals in Them Thar Hills! No. 81, 
June 1974, p. 63. 

Federation of Indian Mineral Industries. Eeport 
Possibilities of Minor Minerals. New De 
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and Motala, and may prove to be the larg- 
est occurrence of glass- and ceramic-grade 
feldspar in the country. 

United Kingdom.—In terms of value, 
1973 was a record year for the United 
Kingdom's foreign trade in nonmetallic 
minerals, with imports as usual far ahead 
of exports. Imports of feldspathic materials 
included 140,000 tons of feldspar, principally 
from Norway, Finland, Sweden, and Port- 
ugal with a total value of approximately 
$2.35 million, and 54,000 tons of nephe- 
line syenite from Norway and Canada val- 
ued at $1.7 million. Exports consisted of 
5,900 tons of feldspar valued at $0.26 mil- 
lion. 

Domestic production ("China stone,” 
"Cornwall stone") amounts to less than 3% 
of the United Kingdom's annual require- 
ments for feldspathic materials, so that un- 
derstandably a lively interest was aroused 
by the discovery a few years ago of a pos- 
sible source of usable-grade feldspar in 
northwest Scotland.“ The subsequent inves- 
tigation, however, although confirming or 
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increasing earlier estimates of the quantities 
of feldspar existing in the Durness peg- 
matite, raised serious doubts concerning the 
quality of the product that could be ob- 
tained—specifically, the iron content of the 
material was found to be excessive, and 
efforts to bring it down to an acceptable 
level were not successful. Increasing inabil- 
ity of domestic producers to supply even a 
modest part of the ceramic industry's feld- 
spathic needs has now prompted a reex- 
amination of the Durness material, with the 
tentative conclusion that at least a mar- 
ginally satisfactory feldspar-quartz mixture 
can be prepared from it by a dry process 
involving high-intensity magnetic separa- 
tion. A campaign was started for the pur- 
pose of accumulating a 500-ton test lot of 
such a product for industry evaluation.“ 


der oap og ED , February 1 972 Par in Scot- 


land. V 
10 Wright A. rA d E. T. Daniell. ee Feld- 
par An Economic Prospect in the Highlands of 
otland? Ind. Miner. to London), No. 81, June 


974, pp. 9, 


Table 5.—Feldspar: "World production by country 
(Short tons) 


North America : 
Canada (shipments) 
Mexico 


South America: 


Argentina 
Brazil 


United ‘Kingdom (china stone) 


7 A 3 


Africa : 
Egypt, Arab Republic of 


Malagasy Republic * 
Mozambique 
Nigeria 
South Africa, Republic of 
Zambia 


See footnotes at end of table. 


% eee E 


FVV 


1972 1973 1974 P 

— E 11,684 des — 
—Á 108,426 107,042  *110,000 
—— r 746,212 791,900 853,702 
— 70,801 83,532 * 39,000 

— 14,266 81,692 * 88,000 
K r 2,421 584 8,098 
im ire E 29,055 83,069 * 83,100 
uero RP 2,12 * 2,200 * 2,200 
——— CQ 1,070 226 1,987 
———ÁÀ 3.391 2.260 gen 
BEE EN 65,982 64,285 * 66,000 
RE EAM r 249,119 245,000 ° 280,000 
8 385.198 392.192 400,000 
— — 201.521 209,657 257.000 
„ 244.378 248.000 248.000 
88 88,000 33,000 33,000 
— so 19,854 22,920 80,937 
— ——— r 69,431 71,65 * 77,000 
8 37.579 30.815 31.000 
— Se 287,000 800,000 320,000 

—— —— 58,422 53,809 * 65,000 
8 53,280 56,005 * 56,000 
. 3.565 3.343 * 3,800 
—— 2,163 1,610 * 1,650 
— 83 17 63 11 
a RI r 325 915 * 1,000 
EVER SIR T 4,754 * 5,500 * 5,500 
„ 27,918 84,934 43,585 
— = 18 1,777 
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Table 5.—Feldspar: World production by country— Continued 
(Short tons) 
Country ! 1972 1973 1974 
Asia: 
Pep a Re NT ENDURO ð - EE 8 r 1,008 848 728 
Hong Kong ee 1,267 1,471 6,185 
Indi eege EE a ⁰ 8 F 58,203 43,872 * 44,000 
EN TEE EE F 68,712 56,766 68,718 
Korea, Republic: of e.. Lese sl r 16,192 81,372 * 33,000 
F v MS dese r 338 1,314 3,699 
FHF rna ee ane 8 50,774 27,556 * 22,000 
Sri Lanka EEN 638 689 700 
Oceania: Australian T 8,464 8,160 * 8,200 
Total EEN r 2,993,542 2,992,765 8,174,472 
* Estimate. P Preliminary. r Revised. 


lIn addition to the countries listed, the People's Republic of China, Czechoslovakia, Romania, and 
the Territory of South-West Africa produce feldspar, but available information is inadequate to 


make reliable estimates of output levels. 


3 Described in source as lump feldspar; does not include nepheline syenite as follows, in short 


tons: 
8 Includes pegmatite. 
* Chiefly labradorite. 


š In addition, the following quantities of aplite and saba were produced: Aplite: 
1972—1,336 ; 19783—NA ; 1974—N A. 


1978—547,665 ; 1974—539,670 ; Saba: 
TECHNOLOGY 


The 1974 research program of the Bureau 
of Mines included investigations of possi- 
bilities for improving the froth-flotation re- 
covery of microcline feldspar (College Park 
Metallurgy Research Center, College Park, 
Md.) and for the recovery of potash 
feldspar from sulfide mill tailings (Tusca- 
loosa Metallurgy Research Laboratory, Tus- 
caloosa, Ala.). A Bureau report was pub- 
lished describing a system devised for 
obtaining feldspar in a usable form from a 
residue generated in the production of 
crushed stone and currently being dis- 
carded." 

An important modification of quarrying 
techniques was put into practice by some of 
the principal feldspar producers in 1973- 
74. The innovation emphasized the use of 
low-cost blasting materials of the ammonium 
nitrate, fuel oil type (AN-FO) in water-gel 
form and, in some cases, necessitated the 
purchase of heavier drilling machinery to 
make larger diameter blast holes to accom- 
modate bulkier charges of those explosives.” 

Most of the flotation schemes currently 
in use by feldspar producers involve condi- 
tioning the mineral with hydrofluoric acid 
prior to floating. Hydrofluoric acid, in ad- 
dition to being expensive and hazardous, 
gives rise to pollution- control problems. 
The notable solubility of nearly all fluorides 
and fluosilicates generated during condition- 
ing, makes it difficult or impossible to re- 
move them from flotation-plant effluents 
that otherwise could conveniently be dis- 
charged into nearby watercourses. A patent 
was issued for a flotation method in which 
the customary addition of hydrofluoric acid 


1972—-177,642 ; 1978—220,793 ; 1974— 224,480. 


1972—601,069 ; 


is avoided by applying a mixture of beef- 
tallow amine acetate and an aromatic sulfo- 
nate to separate and collect feldspar from 
a pulp acidified to pH 2.0 to 3.5 with 
sulfuric acid.™ 

An increase of more than 40% in pro- 
duction capacity was achieved at two large 
feldspar-grinding plants in South Dakota 
without the installation of additional milling 
units. This remarkable improvement, along 
with important cost reductions for power, 
mill accessories, and maintenance, was cred- 
ited to the replacement of the flint pebbles 
formerly serving as the grinding medium 
by rods consisting of a special preparation 
of dense and fine-grained crystalline alu- 
mina. As a further benefit, this innovation 
effectively circumvented the objectionable 
contamination of the product with silica 
that had resulted from the attrition of the 
natural pebbles.'* 

Preparation of frits for porcelain enamel 
provides a large outlet for high-quality 
feldspar, usually in the range of 10,000 to 
30,000 tons per year in the United States. 
A journal article described the closely mon- 
itored operations carried out in the enam- 
eling plant of a major manufacturer of 
large household appliances.“ 

A patent was granted for a glassmaking 


11 Eddy, W. H., E. W. Collins, and G. V. Sulli- 
van. Recovery of Feldspar and Glass Sand From 
Georgia Waste Granite Fines. BuMines RI 7928 
1974. 11 pp. 

12 Work cited in footnote 2. 

13 Katayanagi, A. Froth Flotation Beneficiation of 
Feldspar. U.S. Pat. 3.844,939, Oct. 29, 1974. 

14 Rock Products. Change in Grinding Media Ups 
EE Output. V. 77, No. 12, December 1974, 


p. 37. 

15 Jordan, R. E., Jr. Top Porcelain Enameling 
Techniques, Loyalty and Dedication of Work Force 
Are Winning mbination for Whirlpool. Ceram. 


Age, v. 90, No. 4, April 1974, pp. 6-9. 
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procedure in which the raw materials—sil- 
ica, limestone, soda ash, and feldspar—are 
mixed and dampened with sodium hydrox- 
ide solution, briquetted, preheated with 
glass-furnace combustion gases, and then 
melted by a submerged-combustion proce- 
dure. It was claimed that in this manner 
there are achieved worthwhile reductions 
in fuel consumption and in capital costs of 
melting equipment, together with a substan- 
tial lowering of atmospheric pollution by 
sodium sulfate in the vented flue gases.” 
In a process for which two patents were 
issued, aluminum is produced in the metal- 
lic state from iron-containing feldspar or 
other aluminous ores by chlorinating at 
over 700° C in the presence of a carbona- 
ceous reductant to form gaseous aluminum 
monochloride, which upon subsequent flash 
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cooling to 700° C disproportionates to yield 
metallic aluminum and aluminum trichlor- 
ide. The aluminum metal is removed, and 
the still-hot gaseous aluminum trichloride 
is recycled to the original chlorination 
step.“ 

Speedy, precise, and repeatable analytical 
methods were described for analyzing high- 
silica and high-aluminosilicate materials, 
such as feldspar. These new methods bear 
little resemblance to the cook-book proce- 
dures, which were used by analysts many 
years ago.” 

At least three important additions to the 
literature of feldspar became available in 
1974, two dealing specifically with the feld- 
spar minerals" and the other devoted to 
the closely related subject of the feld- 
spathoids.” 


NEPHELINE SYENITE 


Nepheline syenite, a rock of igneous ori- 
gin with a texture similar to that of granite, 
consists essentially of mixtures of nephelite 
with varying proportions of the alkali feld- 
spars. Nepheline syenite found thus far in 
the United States has been of a quality 
suitable only for use as crushed stone. Can- 
ada, however, has an immense deposit at 
Blue Mountain, Ontario, from which two 
firms, Indusmin Limited, and International 
Minerals & Chemical Corp. (Canada) 
Limited, mine high-grade material that 
serves advantageously as an alumina-bearing 
ingredient in furnace feeds for glassmaking, 
as either a body component or a fluxing 
agent for ceramics, and increasingly in re- 
cent years as a filler for plastics, latex arti- 
cles, paints, and paper. 

In 1973, the last year for which estimates 
are available, Canadian production of nephe- 
line syenite totaled approximately 576,000 
tons with a value of $7.4 million. In 1974, 
Indusmin, already the larger of the two 
Canadian producers, announced plans for 
a major expansion of its Nephton mining 
and milling facilities that will provide sub- 
stantially greater production capacity. 

Other than Canada, only two countries 
are known to produce significant quantities 
of nepheline syenite—Norway with 177,500 
tons in 1972 and 221,000 tons in 1973, and 
the U.S.S.R. where, although production 
figures are not released, the mineral is 
known to serve the customary applications 
of the glass and ceramics industries and 
also as a major source of cell-feed alumina 
for electrolytic aluminum plants. 

U.S. imports of Canadian nepheline sye- 


nite, which were first reported in the mid- 
19307, have increased in all but a few of 
the years since and now appear to be rising 
sharply. Starting at 10,000 tons per year or 
less in 1936, the figure reached 100,000 tons 
per year by 1955, 200,000 tons per year by 
1964, 300,000 tons per year by 1968, 
400,000 tons per year by 1971, and went 
beyond 500,000 tons per year in 1974. Un- 
der the present U.S. tariff schedule, imports 
of nepheline syenite, ground or unground, 
are admitted duty free. 

The price range quoted for imported 
nepheline syenite in Ceramic Industry Mag- 
azine, January 1975, was from $11.75 to 
$31.45 per ton, depending upon grade, pur- 
ity, grind, packaging, transportation, quan- 
tity of sales, and other factors. Price ranges 
for this commodity listed in Industrial Min- 
erals (London), December 1974, were 
equivalent (with a minor degree of uncer- 
tainty because of the floating sterling/dollar 
exchange rate) to the following: 


16 Nesbitt, J. K., and M. E. Fejer (assigned to 
Institute of ‘Gas Technology). Process For Pre- 
Treating and Melting Glassinaking Materials. U.S. 
Pat. 3,788,832, Jan. 5o. 1974. 

17 Othmer, D. F. Method for Producing Alumi- 
num Metal Directly From Ore. U.S. Pats. 3,793,- 
003, Feb. 19, 1974, and 3,853,541, Dec. 10, 1974. 

1» Bennett, Trends in Ceramic Analysis. 
Ceram. Age, v. 90, No. 4, April 1974, pp. 14-16. 

19 Smith, J. V., and B. F. Smith. Fel spar Min- 
erals. V. I. Crystal Structure and Physical Prop- 
erties. Springer-Verlag, New Vork, 1974, 628 pp. 

. Feldspar Minerals. V. 2. Chemical 
and Textural Properties. Springer-Verlag, New 
York, 1974, 690 pp. 

MacKenzie, W. S., and J. Zussman (ed.). The 
Feldspars (proceedings of a NATO Advanced Study 
Institute, Manchester, England, July 11-12, 1972). 
Crane Russak & Co., Inc., New ol 1974, 717 pp. 

2 Sorensen, H. (ed.). The Alkaline Rocks. John 
Wiley & Sons, Inc., New York, 1974, 622 pp. 
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Canadian: bagged, ex-store: 


lass grade, 30-mesh, 10-ton lots . $45-$81 
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Table 6.—U.S. imports for consumption of 


Ceramic grade, 200- or 325-mesh, nepheline syenite 
small lots ....................- 63— 71 
Norwegian, ex- store: Unground Ground 
Glass grade, 32-mesh (Tyler), bulk 88 
Ceramic grade, 325-mesh (Tyler), Year Quan- Quan- 
bagged ...............-.-.....-- 54 tity Value tity Value 
(short (thou- (short thou- 
tons) sands) tons) sands) 
1972 ... 3.027 $48 456,406 $5,681 
1973 ... 258 4 418,838 6,022 
1974 .. 4,605 79 505,028 7,658 
APLITE 


Aplite is a fine-grained granitic rock 
containing quartz mixed with varying pro- 
portions of soda, lime-soda, or potash feld- 
spars, any or all of which make it poten- 
tially useful as a raw material for manu- 
facturing container glass. However, to be 
made acceptable for that purpose, the ma- 
terial occurring in most deposits must first 
be processed to eliminate most of the iron- 
bearing substances it usually contains. Ja- 
pan with about 500,000 tons annually, 
is the world's foremost producer of aplite. 

Aplite of glassmaking quality was pro- 
duced in the United States in 1974 from 
two open pit mines in central Virginia. The 
Feldspar Corp. mined aplite ore near Mont- 
pelier, Hanover County, and removed iron 
from it by an electrostatic process. Sobin 


Chemicals, Inc. operated a mine near Piney 
River, Nelson County, and subjected the 
crushed aplite to a high-intensity magnetic 
separation to eliminate iron minerals. 

Specific annual data on domestic aplite 
production, sales, and value have not been 
released for publication since 1962, when 
the output amounted to 140,000 tons, 
valued at $0.9 million. Domestic produc- 
tion reached an alltime high in 1974, but 
the corresponding total value was notably 
lower than in 1973. 

The price range for aplite given in Cer- 
amic Industry Magazine, January 1974, 
was from $12.70 to $13 per ton, but no 
quotation for aplite appeared in the Janu- 
ary 1975 issue. 


Ferroalloys 


By Norman A. Matthews 


The overall structure of the domestic 
ferroalloy industry remained unchanged 
during 1974. Demand continued at ca- 
pacity levels throughout most of the 
year. Ferromanganese capacity was re- 
duced temporarily. New furnaces for sili- 
con alloys went into operation and, to- 
gether with reduced demand for silicon 
in cast iron and cast aluminum, eased the 
shortages of silicon alloys that had per- 
sisted during most of 1973. Ownership of 
two plants changed hands during the 
year, and construction was started on a 
completely new plant for silicon alloys 
in Alabama. Expansion projects were ini- 
tiated for manganese alloys in West Vir- 
ginia and ferrochromium silicon alloy in 
New York. 


Ferroalloy exports declined, whereas im- 
ports continued to increase. Value of im- 
ports rose 83% as prices increased sub- 
stantially during the year. 

With the removal of price controls, a 
general increase in domestic prices oc- 
curred in late March, another in the third 
quarter, and another late in the year. In 
general prices doubled during the year, 
reflecting recovery from price controls and 
increased raw material and power costs. 

Detailed information concerning utili- 
zation of individual elements in various 
alloy products can be found in the 
chromium, manganese, silicon, molyb- 
denum, nickel, tungsten, and vanadium 
chapters. 


1 Physical scientist, Division of Ferrous Metals. 


Table 1.—Government inventory of ferroalloys (stockpile grade), December 31, 1974 
(Thousand short tons) 


National CCC and 
Alloy (strategic) supplemental Total 
stockpile stockpile 
Ferrochromium : 
ighħ-carbon gëeegente 126 276 402 
Low-carbon uà he) ee ⁊ 128 191 819 
Fer roch romium-siliſo nn 26 32 58 
Fer rocolumbium (contained eolumbiumm m 0.5 zd 0.5 
Ferromanganese : 
High-carbon _________-_______ ee 129 683 662 
Medium- carbon, 29 E 29 
Ferromanganese-silicon .... 2 2... 22 LL LLL Lc22 cL ccc ek 23 ron 28 
Ferromolybdenum (contained molybdenum) 0.4 cn. 0.4 
Ferrotungsten (contained tungsten) ))) ) 1 Po 1 
Ferrovanadium (contained vanadium) .................-.....- 0.6 AN 0.6 
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Table 2.—Ferroalloys produced and shipped from furnaces in the United States 
1978 1974 
Production Shipments Production Shipments 
Alloy Alloy 
Gross element Groes Gross element Gross 
weight con- weight Value weight con- weight Value 
(short tained (short (thou- (short tained (short  (thou- 
tons) (average tons) sands) tons) (average tons) sands) 
percent) percent) 
Ferromanganese! .... 688,075 78.8 779.459 $136,907 544,861 78.0 578,877 $162,082 
Silicomanganese 183,702 66.3 195,958 89,439 196,140 65.2 192.181 , 
Ferrosilicon? |... 1,012,807 53.2 1,062,829 258,120 905,247 56.8 922,965 346,821 
Chromium alloys: 
Ferrochromium : 
High-carbon ... 241,667 66.8 261,624 78,055 280,087 66.9 226,728 92,284 
Low-carbon .... 88,085 69.4 104,329 46,988 87,268 72.4 93,111 71,006 
Ferrochromium-Sil- 
CON mee id 80,788 36.8 89,799 26.748 124,844 88.5 126,296 61,680 
Other alloys è ...... 16,806 43.9 16,816 10,788 3.016 99.0 8,105 6,497 
Totaal 426,846 60.8 472,568 156,574 444,660 60.3 449,239 231,557 
Ferrophosphorus ....... 129,646 16.5 143,257 1,681 106,486 19.5 188,185 9,061 
Ferrocolumbium ........ 1,1167 64.1 2,158 15,316 1,1174 65.0 1,279 7,899 
Other * ... 2 2 .-- 82,712 89.0 98,975 106, 505 67,942 41.3 68.710 111,617 
Grand total ..... 2,519,955 60.0 2,756,802 720,542 2,266,010 61.1 2,841,436 925,551 


1 Includes briquets and fused-salt electrolytic. 


3 Includes silicon metal, silvery iron, and inoculant type alloys; does not include silicon alloys 


consumed internally. 


3 Includes chromium briquets, chromium metal, exothermic chromium additives, 


miscellaneous chromium alloys. 


and other 


* Includes ferroboron, and other complex boron additive alloys, ferronickel, ferrotitanium, ferro- 
molybdenum, ferrotungsten, ferrovanadium, spiegeleisen, ferrozirconium, and other miscellaneous 


alloys. 


DOMESTIC PRODUCTION 


The number of ferroalloy producers in- 
creased by 1 to 27, at yearend when 
Woodward Iron Co. of Mead Corp. sold 
its two plants; the Woodward, Ala., plant 
was acquired by Alabama Alloy Co., Inc., 
whereas the Rockwood, Tenn., plant was 
sold to Phillipp Brothers, Division of 
Englehard Minerals and Chemical Corp. 
A listing of producers, plant locations, 
products, and processes utilized is shown 
in table 3. Six producers specialized solely 
in ferrophosphorus as a byproduct of 
phosphorus production. 


Demand for ferroalloys continued at 
high levels throughout most of 1974, but 
declined near yearend as inventories ap- 
proached normal levels and steel and 
aluminum production rates declined. Over- 
all production of 146 million tons of raw 
steel and 16.6 million tons of cast iron 
represented 4% and 8% declines, re- 
spectively, from the record tonnages in 
1973, and demand for manganese and sili- 
con alloys was reduced proportionately. 
Silicon demand was further reduced by 


the slack demand for aluminum castings 
from the dominant automotive and ap- 
pliance markets. Manganese alloy supply 
was disturbed by conversion of two small 
blast furnaces to pig iron production, but 
shortages were minimized by substantial 
shipments from the Government stockpile. 
In contrast record production of stainless 
steel required record quantities of chrom- 
ium, nickel, and molybdenum and, as a 
result, local shortages existed in some 
product forms, particularly in the second 
quarter. In retrospect there is substantial 
evidence that excess purchases were made 
by many firms, creating artificial shortages. 

Several expansion projects were an- 
nounced during the year. The most sig- 
nificant was the new ferroalloy plant to be 
built by Ohio Ferro-Alloy Corp. at Mont- 
gomery, Ala. This was the first ferroalloy 
plant to be built in the United States in 21 
years. At an estimated cost of $20 million, 
and a capacity of 35,000 tons of silicon 
metal annually, the plant will consist of 
three furnaces for silicon metal and/or 
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ferrosilicon, with the first furnace oper- 
ational in late 1975. Of the total cost, 
$6 million represents the projected cost of 
pollution abatement equipment. Diamond 
Shamrock Corp. announced a $5 to $6 
million expansion program to double ca- 
pacity of bulk manganese to 17,000 tons 
annually, at the Chemetals Division plant 
in Kingwood, W. Va. Operation was pro- 
jected for late 1975. Airco, Inc, an- 
nounced a $15 million program at Niagara 
Falls to provide a second furnace of 36 
kilowatt-ampere transformer rating and an 
additional 20,000 tons of capacity annually 
of ferrochromium silicon alloy by late 
1976. The program includes rehabilitation 
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of existing furnaces and provision of pol- 
lution abatement equipment. 

Union Carbide Corp. announced de- 
velopment of a new tungsten mine and 
concentrator near Alamo, Nev., at a pro- 
jected cost of $21 million. This will re- 
duce U.S. dependence on imports from 
60% to approximately 40%. The annual 
output rate of the mine will be second 
only to that of the Pine Creek, Calif., 
facility, to which the concentrates will be 
shipped for conversion to ammonium para- 
tungstate. The new Tempiute mine and 
concentrator will process approximately 
1,000 tons of ore per day. 


Table 3.—Producers of ferroalloys in the United States in 1974 


Producer Plant location Product ! Type of furnace 
Calvert City, Ky .... 
Airco Alloys and Carbide (Division |Charleston, S.C ..... FeCr, FeCrSi, 
of Airco, Inc.) Mobile, Ala FeMn, FeSi, Electric. 
Niagara Falls, N.Y . SiMn. , 
Bethlehem Steel Cord Johnstown, Pa a2 FeMn .......-.-- Blast. 
Chromium Mining & ; Sinelting Co .. Woodstock, Tenn ....  FeCr, FeSi, 
FeCrSi ........ Electric. 
Climax Molybdenum Co. (Division  Langeloth, Pa ...... Fe co Alumino- 
of ax, Inc.) thermic. 
Diamond Shamrock Cord Kingwood, W.Va. .. Mn ............- Electric. 
Cambridge, Ohio] FeB, Pech, Feri. 
Graham, W.Va ..... FeV, FeSi, 
Foote Mineral Company .........- Keokuk, Iowa ...... silvery Do. 
Vancoram, Ohio .... iron, 
Wenatchee, Wash ... other ? 
Hanna Nickel Smelting Co ........ Rode Oreg Jora tes pen i 5 Do. 
everly. 8 r, rSi, 
Interlake Steel Cory Selma, Aa FeSi, SiMn. Do. 
Kawecki Beryleo Industries, Inc .. Springfield, Oreg .... Si ............... Do. 
Kawecki Chemical Co ton, Pa ........- FeCb ........-.- An 
ermic 
Molybdenum Corp. of America .... Washington, fa FeMo, FeW, Electric and 
FeCb, FeB alumino- 
thermic. 
New Jersey Zinc Co Palmerton, Pa ...... Spln ......-....-- Electric. 
i Brilliant, Ohio FeCr, FeSi, FeB, 
Ohio Ferro-Alloys Cord Philo, Ohio FeMn, SiMn, Do. 
Powhatan, Ohio .... other ? 
Reading Alloys .................-- Robesonia, Pa ...... FeCb, Ff“ Alanino 
rmic. 
Shieldalloy Corr Newfield, N.J ` FeV, FeTi, FeB, Do. 
FeCb, NiCb, 
CrMo, other ? 
B d uec ! S 
Tennessee Alloys Cord E 3 FeSi ...........- Electric. 
Tenn-Tex Alloy Corp. of Houston Houston, Tex .......  FeMn, SiMn .... Do. 
Alloy, W.Va ` " FeB, FeCr, 
Ashtabula, Ohio ..... FcCr8i, 
Marietta, Ohio ...... FeCb, FeSi, 
Union Carbide Corp .............. Niagara Fals, N.Y . FeMn, FeTi, Do. 
Portland, Oreg ...... FeW, FeV, 
Sheffield, Aa SiMn, 
other 2 
United States Steel Corp ......... McKeesport & FeMn .........-- Blast. 
woa deen A 
Woodward Iron Co ...........--- Rockwood. 3 Fesi. FeMn, § SiMn Electric 
Ferrophosphorus: 
FMC Corporation Pocatello, Idaho ..... CCC Do. 


See footnotes at end of table. 
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Table 3.— Producers of ferroalloys in the United States in 1974— Continued 


Producer Plant location Product ! Type of furnace 
5 0 Chemicals 4 Plastics Columbia, Tenn ..... FeP. m Electric 
orp. 
Mobil Chemical Co ..........- Nichols, Fla ........ Fe Do. 
Monsanto Chemical L ti VVV Do. 
Tarpon Springs, Fla _) 
Stauffer Chemical Co ........ Mt. Pleasant, Tenn — FeP .........- o Do. 
Silver Bow, Mont ... 
Tennessee Valley Authority ... Muscle Shoals, Ala .. FeP ............ Do. 


1 CrMo. Chromium molybdenum; FeMn, ferromanganese; Spin, spiegeleisen; SiMi, silicomanga- 
nese; FeSi, ferrosilicon; Feb, ferrophosphorous ; FeCr, ferrochromium ; FeMo, ferromolybdenum ; 


FeNi, ferronickel ; 


FeTi, ferrotitanium ; FeW, ferrotungsten ; FeV, ferrovanadium ; FeB, ferroboron ; 


FeCb. ferrocolumbium ; NiCb, nickel columbium ; Si, silicon metal. 
2 Includes zirconium 'alloys, ferrosilicon magnesium, calcium silicon, and miscellaneous ferroalloys. 


CONSUMPTION AND USES 


Steel production of 146 million tons in- 
volved a reported consumption of 1,168,- 
860 tons of ferromanganese of all types, 
essentially equal to consumption in 1973 
when a record steel production of 150.8 
milion tons was achieved. Steel product 
mix is gradually changing with larger 
volumes in the high-strength low-alloy 
(HSLA) types which, almost universally, 
are higher in manganese. However, it ap- 
pears that the efficiency of manganese re- 
covery is gradually deteriorating and is 
undoubtedly influenced by basic oxygen 
furnace practices which probably do not 
achieve a fully reduced slag condition prior 
to final manganese additions. Silicomanga- 
nese consumption was also higher in 1974 
than in 1973. 

Silicon alloy consumption totaling 987,- 
902 tons in 1974 declined considerably 
from that consumed in 1973, and cor- 
related more closely with the approximate 
14% and 20% decline respectively, in cast 
iron and cast aluminum production. The 


ferrotitanium figure for 1974 is substan- 
tially lower than that reported for 1973; 
the 1973 consumption figure was over- 
stated and should have been 5,143 tons. 
Corrected distribution of ferrotitanium 
usage in 1973 reduced the carbon steel 
category to 981 tons, the alloys category 
to 1,166 tons, and other uses category to 
142 tons. Ferrotitanium usage continues 
to grow as would be expected with growth 
of high-strength low-alloy steel tonnages. 

Consumption of ferrochromium, ferro- 
nickel, and ferromolybdenum was at rec- 
ord levels correlating with record produc- 
tion of stainless and tool steels. Similarly 
the increase in consumption of ferro- 
vanadium and ferrocolumbium reflects 
continued growth in shipments of high- 
strength low-alloy steels. Vanadium and 
tungsten consumption for tool steels, in the 
ferroalloy form, declined in 1974 com- 
pared with that of 1973. Nickel consump- 
tion as ferronickel continued to increase 
rapidly as world supply increased. 


Table 4.—Consumption by end use of ferroalloys as additives in the United States in 1974 
(Short tons of alloys) 


075 

Stain- Other (exeludes 

Alloy less alloy Carbon Tool Cast Super- alloy steels Other Total 
steels steels steels steels irons alloys and uses ! 

superalloys) 
Ferromanganese? ... 21,804 226,189 865,662 2,762 27,241 817 21,680 8,355 1,168,860 
Silicomanganese .... 12,648 44,108 100,750 16 10,677 90 3,645 5.242 177.166 
Silicon alloys? ...... 87,167 99,514 187,839 8,408 624,494 585 81,698 63,202 987.902 
Ferrotitanium * .... 2,886 969 1,065 W 108 779 2,080 84 7,421 
Ferrophosphorus 5 .. 25 1,561 12,924 Ww 5,705 as 820 76 20,601 
Ferroboron ........- 11 260 30 Sà 22 W 71 2 396 
Total ........ 73.536 872,686 1,168,170 6,186 668,247 2,271 109,439 61,911 2,862,346 


W Withheld to avoid disclosing individual company confidential data; included in “Other uses." 
1Includes unspecified uses. 

2 Includes spiegeleisen, manganese metal, and briquets. 

3 Includes silicon metal, silvery iron, and inoculant alloys. 

Includes other forms such as scrap titanium metal. 


5 Includes other phosphorus materials 


FERROALLOYS 557 
Table 5.—Consumption by end use of ferroalloys as alloying elements in the 
United States in 1974 
(Short tons of contained elements) 
Alloys 
(excludes 
Stain- Other Carbon Tool Cast Super alloy steels Other 
Alloy less alloy steels steels irons alloys and uses? Total 
steels steels super- 
alloys ) 
Ferrochromium ? 265,710 658,185 2,606 4,872 7,168 11,987 6,348 4,069 369,940 
Ferromolybdenum? . 1,064 1,288 288 606 1,814 832 401 88 5,826 
Ferrotungsten* _____ 71 128 a 701 — 64 47 2 1,008 
Ferrovanadium * ____ 88 4,182 781 936 41 50 28 8 6,076 
Ferrocolumbium .... 256 888 506 10 WwW 474 16 40 2,185 
Ferronickel ......... 36,519 6,963 BE ae 417 590 1,171 8 45,663 
Total 303,658 71,619 4,187 7,125 9.441 13,497 7,011 4,210 420,698 


W Withheld to avoid disclosing individual company confidential data: included in Other uses. 
1 Includes unspecified uses. 

3 Includes other chromium ferroalloys and chromium metal. 

3 Includes calcium molybdate but not molybdenum oxide. 

* Includes melting base self-reducing tungsten. 

ë Includes other vanadium-carbon-iron ferroalloys. 


STOCKS 


Producers! stocks declined overall dur- 
ing 1974 and were particularly low in 
manganese and chromium alloys at year- 


level by yearend, whereas consumer stocks 
of silicon alloys were much higher than 
normal. Ferronickel consumer stocks also 


end. Consumer stocks of manganese and 


increased substantially during the year. 
chromium alloys had recovered to a normal ; 


Table 6.—Stocks of ferroalloys held by producers and consumers in the United States, 
. December 31, 1974 


(Short tons) 
Producer Consumer 
1973 1974 1973 1974 
(gross (grose ( gross 
weight) weight) weight) weight) 
Managanese ferroalloys? ................- 122,098 84,873 180,242 298,048 
S n ee Ee 41,800 57,495 145,418 184.075 
Ferrochromium® dd 81,690 20,612 48,456 53.747 
Ferrotitanium ê — Lc. cllc... lc.- Ww r 3,622 2,911 
Ferrophosphorus® sd 52,825 26,481 6,536 6,385 
Ferroboron __......--.......--...-~---.-- 286 61 91 205 
Total 22th E ccs r 264,199 189,872 r 883,860 840,871 
1978 1974 1973 1974 
(contained (contained (contained (contained 
element) element) element) element) 
Ferromolybdenum 8 .....................- W W 1,105 1,190 
Ferronickel _....-___.___-------------.-_- Ww W 1,792 11,614 
JJ eat eae ee WwW Ww 170 245 
Ferrovanadium ...---------------------- 271 804 1.185 1.782 
Fer rocolumbiumnmnmnn 2 2 840 463 128 860 
Total ³ðV—ꝛ 611 767 10, 930 16,541 
* Revised. W Withheld to avoid disclosing individual company confidential data. 


2 Includes ferromanganese, silicomanganese, spiegeleisen, and manganese metal. 
3 Includes ferrosilicon, silvery iron, silicon metal, and miscellaneous silicon alloys. 
8 Includes other chromium ferroalloys and chromium metal. 

4 Includes other titanium materials. 

5 Includes other phosphorus materials. 

Includes calcium molybdate. 
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PRICES 


Prices of all ferroalloys increased several 
times during the year, with the initial 
round of increases following price de- 
control late in March. In general manga- 
nese alloy prices increased in late March, 
in the second quarter of the year, and in 


Alloy and units ! 


December. Chromium and silicon alloy 
prices increased in late March, in the third 
quarter of the year, and in December. In 
general terms, prices doubled during 1974 
as the following illustrates: 


Standard 78% ferromanga- 


nese, dollars per groes ton 


Low-carbon ferromanganese, 


0.05% maximum carbon 
Charge chromium (64% to 

69%) ........-...--- 
Low-carbon ferrochromium, 

0.05% maximum carbon 


Ferrosilicon, 75% 


Silicon metal, 1% maximum 
. A 


Ferronickel 
Ferrovanadium 


Price, Price, 
year- year- 
end end 
1973 1974 
200 400—440 
82.5 89.6 
3 20.0 50-53 
md 33.0 83 
MEMORY 22.35 36.5-38.5 
ORE 23-26 40-55 
5 138 197 
3 419 565 


1 Cents per pound contained unless otherwise 
indicated; prices as quoted in American Metal 


Market. 


Price increases were attributed to rising 
costs during the period of price controls, 
and 1974 cost increases for ore and other 
raw materials, power, and labor. Perhaps 


of greatest importance was the expressed 
necessity of improving profits to generate 
capital for expansion and modernization 
of facilities. 


FOREIGN TRADE 


Quantity of U.S. exports of ferroalloys 
in 1974 declined 45% compared with that 
of 1973, but value increased to $37.6 mil- 
lion as much higher unit prices applied 
universally. Canada and Japan remained 
the largest export customers. Most of the 
decline was in chromium and silicon alloys 
and ferrophosphorus. Only ferromolyb- 
denum exports showed a substantial in- 
crease when compared with that of 1973. 
The overall quantity exported in 1974 
was 46,168 tons. 


In general, imports continued to increase 
during 1974 and reached a total of 945,- 
593 tons valued at $388.6 million, repre- 
senting a 17% increase in tonnage and 
an 83% increase in value compared with 
1973 totals. The largest tonnage increases 
were recorded for high-carbon ferromanga- 
nese, ferrosilicon manganese, and 75% fer- 
rosilicon. The largest percentage increases 
in imports occurred in some of the smaller 
volume items such as low-carbon ferro- 
manganese and ferrotitanium. Imports of 
ferronickel also increased substantially and 


the value thereof was the highest of any 
single commodity. A new category, en- 
titled Base Metal Alloys, Unwrought, was 
added to table 8. This category, for 1974, 
predominantly reflects imports of silicon 
metal of 94% to 97% silicon. 

The Republic of South Africa remained 
the dominant exporter of ferroalloys to the 
United States in 1974, principally manga- 
nese and chromium alloys, totaling 209,000 
tons, followed by France with 195,000 
tons, Norway with 74,348 tons, Japan with 
65,481 tons, Yugoslavia with 42,491 tons, 
Sweden with 35,065 tons, and Brazil with 
19,703 tons. In the case of 75% ferro- 
silicon, 25 countries were listed as coun- 
tries of origin; high-carbon ferromanga- 
nese, the largest tonnage commodity, was 
imported from 13 countries, but 6 coun- 
tries accounted for 96% of the tonnage 
imported. 

In chromium alloys, shipments to the 


, United Statés ranked by value were from: 


(1) the Republic of South Africa; (2) 
Yugoslavia; (3) Southern Rhodesia; and 
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(4) ee In manganese alloys, receipts ket economies of the world increased rap- 
were from: (1) France; (2) iis "Republic idly during 1974. Prices of imported alloys 
of South Aírica; (3) Japan; and (4) Nor- also increased rapidly in parallel with do- 
way. The value of silicon alloys imported mestic prices. In general, import prices 
almost tripled to $72 million, whereas the (not including transportation) were lower 
tonnage increased by 47% compared with than domestic prices throughout the year. 
1973 figures. In silicon alloys, imports by The exception was 50% ferrosilicon alloy. 
value were from: (1) Norway; (2) Yugo- For this alloy average import prices, not 
slavia; (3) France; and (4) Sweden. including transportation, exceeded domes- 
Prices of ferroalloys throughout the mar- tic prices throughout the year. 


Table 7.—U.S. exports of ferroalloys 


1972 1973 1974 
Alloy Quantity Value Quantity Value Quantity Value 
(short thousand (short (thousand (thousan 
tons) dollars) tons) dollars) tons) dollars) 
Ferrocerium and alloys . 101 610 55 286 96 608 
errochromium ........ 12,861 4,342 15,164 5,091 3,764 
ESETET 5 1,512 8,5 2,187 7,011 2,204 
bdenum ...... 1,1 1,112 3,161 B 1,094 
Ferrophosphorus ....... 1,179 111 19,030 71 8, 408 
errosilicon ...-.-------- S 2,196 15,984 4,051 6,575 3,338 
P ngsten ee 215 
Ferrovanadium nn 269 1,256 1,416 8,784 1,985 1,868 
Ferroalloys, n. eee 15,657 8,495 22,828 9,485 18,172 12,186 
Total ze 44,041 19,770 88,669 38,768 46,163 87,816 


1978 1974 
Gross Value Gross Value 
Alloy weight Content (thou- weight Content  (thou- 
(short (short sand (short (short sand 
tons) tons) dollars) tons ) tons) dollars) 
Chromium meal 2,690 (2) 6,080 1,959 a 6,397 
Ferrocerium and other cerium alloys 19 (1) 127 26 1) 808 
Ferrochromium : 
Containing 3% or more carbon 112,197 60,584 18,258 116,166 71,911 85,132 
m „ less than 396 carbon 48,344 930,224 16,922 45,411 80,762 22,124 
Containing | ing MT than ed carbon 1,989 1,696 810 4,163 3,494 1,660 
Containing over 196 and less 
earbon 46.243 $17,496 10,919 42,827 84,804 15,468 
Contes ng 4% or more carbon 842,185 264,776 41,579 $84,224 289,575 11,292 
Ferronieke] .........~.-..-..-...- 89,780 25,100 10,532 102,430 89,425 115,049 
Ferrosilicon 
to silicon ...........- 1. 3,657 28,762 6,269 
to silicon ........... 18,619 55,750 1,864 2,556 89,016 59, 
80% to 90% silicon 96 41 289 
Over silicon ............- 99 88 1 624 687 611 
Ferrosilico ium vun 13,037 (1) 8,121 1,640 (1) 2,044 
Ferroeilicon- manganese 
(Mn content)! 44,159 80,061 6,867 67,752 44,718 20,684 
Ferrotitanium and ferrosilicon 
titanium 444 266 (4) 178 2,296 (1) 9,123 
Ferrotunssien and ferrosilicon 
tuns ten .2ll-.-- 696 858 3.105 5065 029 
Ferrovanadium .. ................ 1,174 216 139 1,120 
LE us 0 dë au RO nM 
0.@.6.7 ..-..----------- , ` , , 
Manganese metall (3) 1,100 2,605 83 1.876 
Silicon metal (les than 99.7% 
silicon) `. 9222222 1,989 1,688 9,609 5,508 5,4 6,810 
Base metal alloys? ee e Su EM PS 16,577 (1) 12,341 
fr AAA 811,241 XX 212,215 945,698 xx $88,665 


ot 
s Principally ferrocolumbium. 
5 Principally silicon metal of 9496 to 97% silicon. 
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WORLD REVIEW 


Table 9 lists ferroalloy production in 
the world by country and furnace type for 
the years 1972 through 1974 from the most 
reliable sources. Production increased over- 
all as the steel companies of the world 
operated generally at capacity levels, at 
least through October. The total world 
production, reported and estimated, of 
12.4 million tons in 1974 represents a 
4.79% increase over that produced in 1973. 
Countries which showed substantial in- 
creases in production in 1974 included: 
West Germany (blast furnace alloys), Can- 
ada, Brazil, Norway, Yugoslavia, the Re- 
public of South Africa, and Japan. 

Australia.—Tasmanian Electro Metallur- 
gical Co. Pty. Ltd., a subsidiary of Broken 
Hill Proprietary Co. Ltd., announced an 
expansion at Bell Bay, Tasmania to double 
capacity to 160,000 tons annually with two 
new furnaces, one each for ferromanganese 
and ferrosilicon. The new installations, in- 
cluding an ore processing facility, were 
estimated to cost $29 million, with start- 
up scheduled for late 1975. Hydroelectric 
power will be provided from the Pieman 
Power Project. 

Consolidated Gold Fields Ltd., with two 
other Australian partners and the Nor- 
wegian Ferro Silicon Producers’ Associ- 
ation (Fesil), announced a new ferrosili- 
con plant to be constructed at Electrona 
near Hobart, Tasmania. Two furnaces 
were planned, the first for ferrosilicon pro- 
duction at an annual rate of 50,000 tons 
for operation in 1976 and the second pro- 
ducing silicon metal and scheduled for 
operation in 1977. The products will be 
exported, principally to Japan. 

Brazil.—Brejui Mineração Metalurgia an- 
nounced that a ferrotungsten plant of 200 
tons annual capacity would be constructed 
by 1976, after a pilot plant campaign to 
be completed in early 1975. The plant will 
convert scheelite concentrates of 70% 
WO: content produced by the partner 
company Mineração Tomaz  Salustino. 
One half of production is scheduled for 
export to Japan. 


Cia. Brasileira de Mineragáo de Cáleio 
in Minas Gerais started up a 13.5 mega- 
volt ampere furnace producing ferrosilicon 
at yearend. Several other Brazilian ferro- 
silicon producers have also announced ex- 
pansions totaling 100,000 tons annually by 
1979. These include Aluminio do Brasil 


S.A. 12,000 tons by 1978; Cia. de Ferro- 
Ligas da Bahia, S.A. 16,000 tons by 1976; 
Ligas de Aluminio S.A. 19,000 tons by 
1976; Cia. Paulista de Ferro-Ligas, 7,000 
tons by 1976; Eletrosiderürgica Brasileira 
S.A. 23,000 tons by 1976; and Industria 
e Comercia, 16,000 tons by 1978. 

Canada.—SKW Electro-Metallurgy Can- 
ada, Ltd., a subsidiary of Suddeutsche 
Kalkstickstoff-Werke A.G. of West Ger- 
many, announced contracts for a $40 mil- 
lion ferroalloy plant to be constructed in 
Becancour, Quebec. The plant, with 120 
megawatt capacity, is designed for a com- 
bined capacity of 52,000 tons annually of 
ferrosilicon and silicon metal. Operation 
was scheduled for early 1976. Eighty per- 
cent of the output will be exported to 
Europe and the United States. 

Northwest Mining Co., a subsidiary of 
Climax Molybdenum of Canada, deline- 
ated a large scheelite ore deposit in the 
Yukon Territory. The deposit, near the 
Northwest Territories border at MacMil- 
lan Pass, has reserves of at least 30 million 
pounds of tungsten. A large annual output 
is projected within 10 years. 

Gabon.—The Gabonese Ferroalloy Co. 
(SOGAFERRO) was established in 1974. 
Interest in the company is held by the 
Government of Gabon (1096), Gabonese 
mining companies (30%), Japanese com- 
panies (25%), and the remainder by 
various French, Norwegian, Belgian, and 
Italian organizations. The Government has 
contracted with an international] con- 
sortium (Belgian, French, West German, 
Dutch, Italian, and Spanish) to build a 
410-mile railroad from the iron ore de- 
posits at Mekambo to the ports of Libre- 
ville and Franceville at a cost of $325 
million, with completion projected in 1981. 
Ferromanganese production is not antici- 
pated prior to 1980. 

Japan.—Japan produced 2,499,000 short 
tons (2,267,000 metric tons) of ferro- 
alloys in 1974, exceeding the volume pro- 
duced in the United States. Japan exceed- 
ed the United States in the production of 
ferromanganese, ferrochromium, ferronick- 
el, silicomanganese, and ferrotungsten. 
Several expansion or replacement projects 
were announced during 1974. Nippon Re- 
fining and Concentrating Co. announced 
a new 30 megavolt-ampere furnace at 
Kohma with a capacity of 16,000 tons of 
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ferrosilicon annually for operation in early 
1976 at a cost of $2 million. Low power 
costs are expected from a captive power- 
plant. Japan Metals and Chemicals Co., 
Ltd., announced the addition of two 25 
megavolt-ampere ferrosilicon furnaces at 
the Matsukawa plant, with a total capacity 
of 34,000 tons annually. The first was to 
be in operation late in 1975 and the 
second in 1976. Electrical energy will be 
supplied from an enlarged geothermal 
powerplant. Ube Denki Kaguku, a sub- 
sidiary of Ube Industries and Nissho- 
Iwai, planned to expand ferrosilicon pro- 
duction from 25,000 to 55,000 tons annu- 
ally with installation of a 30 megavolt- 
ampere furnace by late 1975. 
Norway.—Elkem-Spigerverket A/S plan- 
ned a fourth ferrosilicon furnace at the 
Salten plant with a 35 megavolt-ampere 
transformer capability and a capacity of 
30,000 tons annually, for operation in 
1976. Cost was estimated at $21.5 million. 
It is understood that this furnace, and per- 
haps a second at the Halsland location, 
constitute the last expansions of ferro- 
alloy capacity in Norway compatible with 
the overall allocation of energy to ferro- 
alloys among the high electrical energy- 
consumption industries. 
Philippines.—Maria Cristina Chemical 
Industries, the existing ferroalloy producer, 
announced an expansion at the lligan 
site on Mindanao. The new furnace, with 
a capacity of 17,000 tons of ferromanga- 
nese annually, will be completed in late 
1975 at a cost of $4.7 million. Nippon 
Denko Co. and C. Itoh & Co. of Japan 
formed a joint venture with the Laurel 
Foundation of the Philippines for a ferro- 
silicon plant, also at Iligan. The company 
which was established by the joint venture, 
Electro Alloys Corp., planned to operate 
one furnace initially, starting in 1976, 
with an annual capacity of 10,000 tons. 
Total production will be exported to Japan. 
South Africa, Republic o. Parliament 
passed new tax incentives for ore bene- 
ficiation and conversion, including pro- 
duction of ferroalloys. Extra investment 
allowances of 20% for machinery and 
15% for buildings were incorporated into 
the law. Feralloys Ltd., the ferroalloys 
subsidiary of Associated Manganese Mines 
of S.A. Ltd., announced a $15 million ex- 
pansion project for an additional manga- 
nese furnace at the Cato Ridge plant 
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and a charge ferrochromium furnace at 
the Machadodrop plant at Fairview in 
the eastern Transvaal. The new furnaces 
will raise annual manganese and chromium 
alloy capacities by 50,000 and 30,000 
tons, respectively, when in full operation 
in 1976. 

Turkey.—Etibank, the state investment 
company, planned to install two 17 mega- 
volt-ampere Japanese furnaces for high- 
carbon ferrochromium with production to 
start in 1976. Ore will be supplied locally 
from the Mardin area and power will be 
from the Kaban dam, completion of which 
has been delayed. 

U.S.S.R.—The Government sought ten- 
ders in September from the United States 
and Europe for equipment and technology 
to produce 1,200,000 tons of ferromanga- 
nese, 320,000 tons of ferrochromium, and 
60,000 tons of polycrystalline silicon annu- 
ally. Associated were mining facilities for 
2,300,000 tons of manganese ore concen- 
trate and 2,150,000 tons of chromium ore 
concentrate annually. U.S. ferroalloy pro- 
ducers have been involved in detailed 
studies on some or all of the facilities 
required. 

Upper Volta.—Eleven Japanese ferro- 
alloy producers and trading firms, of which 
the principals were Japanese Metal Corp., 
Mitsui Corp., and Nippon Denko KK, 
together with Union Carbide Corp., French 
Society Manganese, and the German Ex- 
ploration and Bergwerke, announced plans 
to develop the manganese ore deposits at 
Tambao. Shipments of 625,000 tons annu- 
ally are anticipated by 1980 with over 
50% alloted to the Japanese partners. 

Venezuela.—Hevensa announced expan- 
sion of its ferrosilicon plant from 30,000 
to 50,000 tons annually with completion 
in 1977. The project includes upgrading 
of existing facilities. Venbozel, a joint ven- 
ture of the Government's Corporacion 
Venezolana de Guyana and Nobel Bozel 
S.A. of France, began construction during 
the year of a 52 megavolt-ampere ferro- 
silicon furnace and plant structure in the 
Orinoco region. Completion of the first 
furnace is now projected for 1977 with 
a second furnace to follow in 1978. A 
third furnace, involving a joint venture 
with Nissho-Iwai and Mitsubishi Corp. 
of Japan, is also planned. Power will be 
provided from hydroelectric facilities in 
Guyana. 
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Table 9.—Ferroalloys: World production by country * and furnace type 
( Thousand short tons) 
Country 1972 1973 1974 P 


BLAST FURNACE ? 


Europe 
———— — EE ere SE 186 122 128 
a TT TT TTT ——— ENEE EES 81 e 33 e 38 
„q„7˙c%'%,, . uve r5 $ 
AE EEN r 512 600 588 
— ß ͤœ(— . EC 347 405 488 
il ` EE Eeer EN 23 20 e 22 
Ee EE PENT et MOS Se 53 72 88 
CPT EE ̃ ate ne ee ET ENNEN 146 142 * 149 
xoi. O EEAS CNN E EE 9 e 11 * 11 
Lt c SRR PRM ON MET a Eege r * 1,100 1,098 * 1,092 
DR gt REN ee eS IPSA UR Se c RE r 168 176 
Africa: 
%% zona uds Seeerei 76 64 ou 
ER Republic of 
orea, BEN GE EE 18 29 88 
Q0 07" p RAMS HT RECON EE ee Ins SS Gi 9 
ELECTRIC FURNACE 5 
North America 
. AAA EE EC EE EE 251 221 273 
Ee CT EE OE A * 94 
% —H—— VW" EORR p E Dh Sd 2,627 2,520 2,257 
South America 
/// See SN E EE ee Se ae RR. 47 re 46 * 46 
P EC E NEM, A r 154 188 239 
QU IVA ROUND CO EE CM eG RC SUM leti IS EE 15 * 16 * 16 
Europe: 
TP EE EEGEN 6 6 e6 
"Lee EE 49 49 50 
1 ao ipt EN EE SI EEN OES IT 128 184 140 
35ök(xpm ñ (/ x — . «0,0, «,, «,,,. 27 53 
J Ee S 391 489 508 
re NEE 240 292 312 
ee v . . 11 11 * 11 
PPP A Vcc 188 191 191 
ee c EE LT EO 104 193 971 
Pohi SCENE ME ROC ACD RECON PA REINS: 193 172 e 172 
o1. 2 SEDIBUS NEN ARP! SOR a EPA ESI . 5 12 
CCCP EE EC E RNC ee E 193 265 293 
CDU ro E LI E AR Dy ee oed r 263 249 e 260 
dsl s, UNUS Kee EE IS SAE e EEN 23 23 
Yugoslavia ng ↄðxĩ E NEE 144 170 209 
Africa : 
Bou Abe. — 2 op dna cdi r 461 548 702 
1 SE ˙·w ²⁰U;·ͤ4z⅛9Pĩ3 ] qgʒſdg EN HER eee 217 195 210 
CETT T PERO Sape CNEL 1,921 2,243 2,499 
PPP ³⁰0AAA UE — Ee E SC 1 12 15 30 
Deet, dE v ee 10 10 10 
Oceania : 
r doni EE EECHER 1 94 1 * 100 * 100 
„ ` ` DË Mei AR EROR Cd EE AT ER ROS PERS T 10,978 11,856 12,409 


* Estimate. P Preliminary. r Revised. 

1 In addition to the countries listed, the Peoples Republic of China and North Korea are known 
to produce ferroalloys, but output of these materials are included in estimates for pig iron in the 
iron and steel chapter, therefore they have been omitted here to avoid duplication. East Germany 
also is known to produce ferroalloys, but it is not clear from source publications whether output 
has been included together with that of pig iron and steel. Also Colombia, Greece, Luxembourg, 
Peru, Venezuela and Southern Rhodesia may produce ferroalloys and output, if any, is included 
with pig iron in the iron and steel chapter. e 

2 Blast furnace ferroalloy production by Australia, Canada and the United States included under 
electric furnace output. 

3 Blast furnace ferromanganese, ferrosilicon and spiegeleisen only; other blast furnace ferro- 
alloys are included in the pig iron production table in the iron and steel chapter. 

* Includes electric furnace ferroalloys, if any are produced. 

5In addition to the countries listed, the United Kingdom and the U.S.S.R. are known to have 
produced electric furnace ferroalloys and Romania may have produced some electric furnace ferro- 
alloys, but output is not reported and no basis for estimation is available. 

* May include small quantities of blast furnace ferroalloys, if any are produced. 

1 Year ended November 30 of year stated. 
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Yugoslavia.—Financing has been arranged 
for a $300 million ferronickel project based 
upon lateritic ores in the Kavadarci area 
of Macedonia. Arthur G. McKee Co. pre- 
pared the proposals which contemplate 
16,000 tons of nickel in 60,000 tons of 
ferronickel annually with coproduction of 
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600,000 tons of iron concentrates. The 
ore deposits total 110 million tons of which 
2.2 million tons will be processed annually. 
Feni Kombinat is the Yugoslavian company 
involved and has projected initial produc- 
tion in 1979. 


TECHNOLOGY 


The most active areas of research in 
iron and steel production that influenced 
the consumption of ferroalloys or the types 
of ferroalloys required were: (1) high- 
strength, nonheat-treated steels with em- 
phasis on maximum toughness and/or 
ductility; (2) desulfurization of molten 
pig iron by magnesium or other additives; 
(3) desulfurization of cupola iron in the 
production of ductile (nodular) iron; and 
(4) new powder metallurgy processes. The 
evolution of optimum practices for HSLA 
steels continued with the most prominent 
fields of application principally Arctic gas 
pipelines and automotive uses. For such 
steels the unique properties are conferred 
by columbium and/or vanadium, rare- 
earth elements that influence inclusion 
morphology, and titanium. Demands on 
process technology include very low phos- 
phorus and sulfur levels, minimum in- 
clusion content, and controlled finish 
roling temperatures. 

In the United States and Western 
Europe considerable experimentation was 
in progress on the use of magnesium and 
other additives for desulfurizing molten 
blast furnace iron. Battelle Memorial 
Institute established a multisponsor pro- 
gram involving 14 U.S., European, Japan- 
ese, and Brazilian steel companies. Simi- 
larly, the use of magnesium wire injection 
for nodularizing cast iron received wide- 
spread attention as a result of a summary 
paper presented at the 1975 American 
Foundrymen's Society annual casting con- 


gress. 

United States Steel Corp. announced 
the newly patented loose-pack powder 
metallurgy process which involves: (1) 
vibratory packing of prealloyed powders in 


a mold; (2) sintering; and (3) hot forging 
to achieve near- theoretical density.’ A 
disposable mold, constituted from paper, 
is used, and the process avoids the high 
costs of powder metallurgy presses. Of 
significance to ferroalloy interests is the 
likelihood that such a process, utilizing pre- 
alloyed powders, will alleviate the necessity 
of producing small quantities of special 
additive alloys in powder form. 


Methods of pretreating the charge ma- 
terials for submerged-arc furnace smelting 
continued to be studied. Representatives 
of Showa Denko K.K. of Japan presented 
a paper at the First International Ferro- 
Alloys Congress (INFACON ’74) on pel- 
letizing of the chromite ore feed for the 
production of charge chromium. Consid- 
erable improvements in furnace opera- 
bility and productivity and a decrease in 
power consumption were reported. U.S. 
patent 3,847,114 was issued to the same 
company in November. 


A journal article reported beneficial 
effects from high phosphorus in cast iron 
in reducing cleaning costs attributed to 
core and mold penetrations by the molten 
cast iron. Raising phosphorus levels from 
0.03% to 0.09% reduced cleaning costs 
3596 to 4096 on test castings simulating 
actual typical castings.‘ 


3 Ashton, M.C., R. K. Durhr, J. G. Magny, and 
K. G. Davis. The Use of Magnesium Wire de: 
tion for Production of Nodular on American 
To M s Society Transactions, , 1975, pp. 

* Iron Age. Loose-Pack Cuts Hot Forging Pre- 
form Cost. SV. 215, No. 23, June 9, 1975, pp. 53- 


55. 

* Levelink, H. G. and. Julien, F. P. M. A. Pene- 
tration and Shrinkage by Interaction of Solidifying 
Cast Iron and the sting E Cast Metals Re- 
search Journal, v. 2 (pp. 56-63) and 3 
(pp. 64-75), November is 1973. 
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A project at the Rolla Metallurgy 
Research Center of the Bureau of Mines 
evaluated methods for reclaiming metallics 
from electric furnace flue dusts, mill scale, 
and grinding swarf.' Pelletizing the dusts 
from a stainless steel production mill with 
a reducing agent and melting in an induc- 
tion furnace formed an alloy containing 
10% to 20% chromium, 6% to 12% 
nickel, and 55% to 65% iron, plus lesser 
amounts of manganese and molybdenum. 
Similarly pelletizing of such materials and 
feeding to a small submerged-arc furnace 
would be expected to improve recoveries; 
with proper temperature control significant 
reduction of silicon probably could be 
avoided. 

The INFACON ’74 was held in Johan- 
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nesburg, South Africa, in April 1974 and 
was attended by 300 delegates from 22 
countries. Thirty-two papers were pre- 
sented under categories designated as 
burden preparation, specific processes, 
electric smelting furnaces, fundamental as- 
pects, pollution control, and application 
and trends. The complete proceedings, in- 
cluding discussion, comprise the most com- 
prehensive recent reference on trends in 
ferroalloy technology.* 


6 Powell, H. E., W. M. Dressel, and R. L. 
Crosby. Experimental Metals Reclamation Process 
Recovers Alloys from Steel Mill Wastes. 33 Maga- 
zine, v. 13, No. 4, April 1975, PR 48-50. 

o South African Institute of Mining and Metal- 
lurgy. Proceedings First International Ferroalloys 


senpa. Johannesburg, South Africa, April 1974, 


pp. 


Fluorspar 


By H. B. Wood : 


The United States continued to rely 
on imports to supply about 88% of its 
reported demand for fluorspar. About 
70% of reported demand was supplied by 
imports from Mexico. Domestic produc- 
tion decreased 19% from 1973 to 201,000 
tons. U.S. reported consumption increased 
13% from 1973, and apparent consump- 
tion decreased 6%. Consumers inventories 
increased 31%, to 431,000 tons of both 
acid-grade fluorspar (acid-spar) and metal- 
lurgical- grade fluorspar (met-spar). No 
sales were made from U.S. government 
inventories which remained at 1.3 million 
tons of combined acid-spar and met-spar. 
During 1974, U.S. imports of all grades 
of fluorspar increased 10% to 1,336,000 
tons, synthetic and natural cryolite im- 
ports remained the same at about 20,000 
tons, and imports of 70% hydrofluoric 
acid (HF) increased 3% to 32,500 tons. 

Prices increases ranging from 5% to 9% 
were reported for various grades of fluor- 
spar. All increases were predominantly the 
result of inflationary pressures, since there 
was no shortage throughout the world, 
and no cartel was known to be controlling 
prices. 

Effective April 1, 1974, Pennwalt Corp. 
increased its interest in Ozark-Mahoning 
Co. from 35% to 100%. This made 
Pennwalt, which is a major importer of 
fluorspar and a manufacturer of hydro- 
fluoric acid, the largest producer of fluor- 
spar in the United States. 

The Trade Act of 1974 became effec- 
tive at yearend. This act authorized the 
President of the United States to enter 
into trade agreements with foreign coun- 
tries, whereby the duties on imported 
materials could be eliminated or reduced 
by 60%. Fluorspar is one of the com- 


modities subject to the provisions of the 
act. The effect of this act will not be 
known until sometime in 1975 or 1976. 

In the Sweetwater District southwest 
of Knoxville, Tenn., U.S. Borax and 
Chemical Co. announced the discovery of 
about 50 million tons of fluorspar ore 
assaying 15% to 30% CaFs. 

Consumption of met-spar by iron and 
steel companies increased from 45% to 
47% of the U.S. total, and the consump- 
tion of acid-spar to make hydrofluoric 
acid for use by the chemical and aluminum 
industries decreased from 52% to 51%. 

In September, scientists predicted great 
danger to man’s health if the escape of 
chlorofluorocarbons from aerosol sprays 
and refrigerants into the atmosphere was 
allowed to continue. Temporary and 
complete bans on the use of chlorofluoro- 
carbons were proposed by State and Federal 
legislative representatives resulting in an 
immediate reduction in the demand for 
acid-spar, which was used to make hydro- 
fluoric acid for manufacturing fluoro- 
carbons. 

Mexico, the world’s largest producer of 
fluorspar, continued to supply the largest 
portion of U.S. imports, 74% in 1973 
and 80% in 1974; Spain and Italy supplied 
most of the remainder. The largest fluor- 
spar importing countries were the United 
States, Japan, the U.S.S.R., West Germany, 
and Canada. The largest exporting coun- 
tries, in order of shipping volume, were 
Mexico, Thailand, Mongolia, Spain, the 
People’s Republic of China and the Re- 
public of South Africa. World produc- 
tion was about the same in 1974 as in 
1973, and was only 2% greater than it 
was in 1972. 


1 Geologist, Division of Nonmetallic Minerals. 
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Table 1.—Salient fluorspar statistics 


1970 1971 1972 1973 1974 
United States: 
Production: 
Mine production .. short tons 621,212 815,046 710,668 561,149 447,253 
Materia] beneficiated .. do 698,232 158,169 771.411 668.861 409,005 
Material recovered ... do 252,128 241,250 245.047 232.891 207,816 
Finished (shipments) . do 269,221 272,011 250,847 248,601 201,116 
Value f.o.b. mine 
thousands .. $18,928 $17,268 $17,815 ¥* $17,881 $14,297 
Export short tons 14,952 12,491 2.164 s 5,847 
Value ........... thousands $1,145 $525 $184 $171 $816 
Imports for consumption 
short tons 1,092,818 1,072,405 1.181.588 1,212,847 1,836,889 
Value f.o.b. foreign port 
ousands .. $82,758 $84,580 $47,851 $52,620 $60,988 
Consumption (reported) 
short tons __ 1,872,404 1,844,742 1,852,149 1,851,705 1,524,582 
Consumption (apparent) 1. do 1,217,811 1,814,972 1,487,988 1,508,759 1,428,719 
Stocks Dec. 81 
Domestic mines: 
Crude do 51.471 165.610 111.565 57,901 44,196 
Finished .......... do .... 12.370 28.259 15,294 8.675 18,668 
Consumer do 419.746 486,759 877,942 827,708 480,642 
World: Production .. ........ do 4,620,469 * 6,248,644 * 4,992,406 * 5,048, 787 5,082,268 
* Revised. 


lApparent consumption includes finished shipments, plus imports, minus exports, and plus or 


minus stockpile adjustments. 


Legislation and Government Programs.— 
The ' omnibus bill (OMB No. 5) that 
was submitted to the U.S. Congress in 
April 1973 had not, at yearend 1974, 
resulted in the sale of any of the General 
Services Administration (GSA) stockpile 
of fluorspar. The U.S. Office of Emergency 
Preparedness established a stockpile ob- 
jective of 159,000 tons of met-spar, and 
presented a plan to dispose of 1,142,800 
tons of excess met-spar and acid-spar 
combined. Any further action on this bill 
does not appear imminent because in Jan- 
uary 1975, the Joint Congressional Com- 
mittee on Defense, which is responsible for 
reviewing programs authorized by the De- 
fense Production Act, advised against the 
sale of strategic materials from govern- 
ment stockpiles. 

Title 1, of the Trade Act of 1974 that 
was signed in December, authorized the 
President for a period of 5 years, to 
enter into trade agreements whereby import 
duties could be reduced or eliminated. 
The duty on acid-grade fluorspar could 
be eliminated and the duty on metallurgi- 
cal-grade fluorspar could be reduced 60%. 
Under Title 5, Generalized System of 


Preferences, the President was authorized to 
suspend the import duty on fluorspar for 
the most-favored, less-developed countries; 
but after hearings were held, fluorspar 
was eliminated from the list of eligible 
minerals under this act. 

The Government, through the Office of 
Minerals Exploration, normally can grant 
loans up to 50% of approved costs for 
exploration of eligible deposits of fluorspar, 
but in Fiscal Year 1975 the administrating 
agency, the U.S. Geological Survey, was 
not allocated funds for this program. 

Fluorspar was subject to a Federal 
depletion allowance of 2296 domestic and 
14% foreign. 

U.S. fluorspar-import duties 
through 1974 were as follows: 


effective 


Rate of Duty Statu- 
tory 


Num- picky 
Item ber 
Long Short iag 
ton ton ton 
Acid-grade 
(+97% CaF:) 522.21 $2.10 $1.87 $5.60 
Metallurgical- 
grade (—97% 
CaF2) -........ 522.24 8.40 7.50 8.40 
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DOMESTIC PRODUCTION 


During 1974, U.S. shipments of finished 
fluorspar decreased 19% to 201,000 tons. 
About 38% was acid-spar and 62% was 
met-spar, which included gravel-spar, cer- 
amic-spar, and briquets. About 76% of 
the production was in Illinois, mainly in 
Pope and Hardin Counties. The rest was 
shipped from mines in Montana, Texas, 
Nevada, Kentucky, Utah, Colorado, and 
New Mexico, in order of volume. 

During 1974, 23 mines and 9 flotation 
and heavy-media plants operated, but only 
4 plants operated full time. Two mines 
were closed during the year, one in New 
Mexico and the other in Utah. Effective 
April 1, Pennwalt Corp. purchased full 
ownership of Ozark-Mahoning Co.; Penn- 
walt previously owned 3596 of the com- 
pany. As a result of the merger, Ozark 
was assigned management of all mining 
operations including Pennwalt's fluorspar- 
briquetting plant at Brownsville, Tex., and 
its La Consantina fluorspar mine in San 
Luis Potosí, Mexico. At Cowdrey, Colo., 
Ozark-Mahoning Co. shipped ore írom 
inventory but did not operate its mines 
or flotation plant. In New Mexico, Mining 
and Milling Co. of America placed its 
new flotation plant, located south of 
Hachita, on standby basis while the firm 
explored for more ore at the Volcano mine. 

In Kentucky, Cerro Spar Corp. went on- 
stream in April with its new 55,000-ton- 
per-year output capacity íroth flotation 
plant located near Salem. For the re- 
mainder of the year, the plant was oper- 
ated on a part-time basis as development 
of the Babb-Barnes mine continued. This 
newly developed ore deposit occurs at 
depths of 300 to 700 feet. The oper- 
ation was controlled by a joint venture; 
7096 owned by Cerro Spar Corp, a 
wholly-owned subsidiary of Cerro Corp., 
and 30% by Frontier Resources Inc., 
Denver, Colo., and J. Fred Landers, Nash- 
ville, Tenn. In Kentucky, Minerva Oil 
Co. reopened the Wheatcroft, Tabb, and 
Brown-Ward shafts to the Lafayette ore 
body and started limited production. 

In Texas, mining operations were con- 
tinued by D & F Minerals Co. in the 
Christmas Mountains on the north edge 
of Big Bend National Park. In Utah, 
Willden Fluorspar Co., Spor Brothers, and 
U.S. Energy Corp. continued small ship- 
ments. In Nevada, J. Irving Crowell, Jr., 


& Son and Spor Brothers, near Beatty, 
Nev., continued shipments—Crowell to a 
steel company and Spor Brothers to a 
cement company. Bailey Fluorspar Co. 
continued to operate buying stations at 
Marathon, Tex., and Delta, Utah, where 
they purchased custom ore and screened and 
graded it for the met-spar market. 

In Illinois, both Ozark-Mahoning and 
Minerva Oil carried on a continuous ex- 
ploration and development drilling pro- 
gram, thereby enabling development of 
sufficient reserves to replace annual pro- 
duction. Minerva continued to develop 
the Spivey mine, but it was not expected 
to be in full production until 1975. A shaft 
was being sunk to 685 feet and the 
planned depth of the main station was 
about 600 feet. The ore will be trucked 
about 10 miles to the Minerva flotation 
plant at Cave-in-Rock, Ill. 

U.S. Borax and Chemical Co., a sub- 
sidiary of Rio Tinto Zinc Corp., Ltd., 
continued exploration drilling on its fluor- 
spar-barite prospect in the Sweetwater 
district, southwest of Knoxville, Tenn. 
Major discoveries have been announced in 
McMinn, Monroe, and Loudon Counties 
which could total 50 million tons of fluor- 
spar ore assaying 15% to 30% CaFs. 
Allied Chemical Co. continued active ex- 
ploration of many fluorspar prospects in 
New Mexico and Colorado. Ozark-Ma- 
honing Co. performed a limited amount 
of exploration drilling on unpatented 
claims in northern Colorado. 

Reynolds Mining Co. at Eagle Pass, 
Tex., operated a fluorspar froth flotation 
plant which has a rated output capacity of 
90,000 tons annually of acid-spar. Reynolds 
continued its practice of buying fluorspar 
ore of variable grades in Mexico, of im- 
pounding it under general imports (tariff 
duty free), of processing the ore in the 
flotation plant, and of producing quality 
acid-spar, containing 97% plus CaF.. 
Then the acid-spar was passed through 
U.S. Customs as imports for consump- 
tion. Most of the 1974 output was used 
by Reynolds to make electrofluxes for its 
alumina smelting operations, but some 
was sold on the open market. Although 
this plant was located in the United 
States it did not process U.S. ore; there- 
fore, it is not listed in table 2. 
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Table 2.—U.S. fluorspar-producing mines and mills in 1974 


State Company Mines Plants ! 
Colorado ........... Ozark-Mahoning Co ............ Cowdrey® ........ E and 
riquet. 
Illinois Hastie Mining Co OOo Spar Mountain ... None. 
S seek oe Minerva Oil Co 8 ______--_____- mines 2 flotation. 
Do EEN Ozark-Mahoning Co ............ B mine Flotation and 
briquet. 
2 heavy-media. 
Do 2 cedes Tamora Mining COO 1 mine None. 
Kentucky |........... Cerro Spar Corp ..........-.... Babb- Barnes Flotation. 
Dó: oic A Minerva Oil Co Lafayette one 
SPP E Minerals Exploration Co Ha ff a Do. 
Montana Roberts Mining C Crystal Mountain? Heavy-media. 
Nevada ` J. Irving Crowell, Jr. & Son .... Dai one. 
D6 s eee Spor E AAA Mary .......-....- Do. 
New Mexico Mining and Milling Co. of 
Amer ian. Volcano .......... Flotation. 
Texas .............- D & F Minerals Co Paisano None. 
rr osc Secu U.S. Energy Corp  ............ Fluoride Queen Do. 
D Willden Fluorspar Co ......... Lost Sheep ....... Do. 
Do se eee Spor Bros _.... --.. Fluoride Do. 
1 Of the nine plants shown only four were full time operations. 
3 Output from inventory only. 
Seven fluorspar briquetting or pellet- 
izing plants operated during 1974. These Bue Suy Sompany 
plants furnished fluxing material for the Ilinois .... Rosiclare „ 
iron and steel industry and cannot be Indiana ... East National Briquet 
1 1 Chicago Corp. 
classified either as producers or end use Michigan’ -Dearborn c Mercer Corp. 
consumers of fluorspar. They were bene-  Pennsyl. 
ficiators or convertors of fluorspar ore vania ... Duquesne .. Cametco, Inc. 
. Texas Brownsville Delhi Foundry 
into a more usable product. The compac- Sand Co.. Oglebay 
tion blend contained fines, gravel, or filter a Mera 


cake containing from 35% to 97% CaFs. 
Additions of lime, limestone, and oxides 
of manganese, iron, aluminum, titanium, 
boron etc., as well as cinders, were made 
to fulfill customer requirements; conse- 
quently, the CaF: content of the primary 
blend was diluted by a factor of up to at 
least 1.5. 

The briquetting industry operated at 
60% of capacity during 1974, and pro- 
duced 277,000 tons of briquets valued at 
approximately $20 million. Operating data 
for 1974 were as follows: 


Average 

CaFs 

Tons content 

per- 

cent 

Total capacity |... .......- 460,000 Wë 

Fluorspar processed, 

all kinds 185,000 78 
Fluorspar briquets produced .. 276.700 58 
Fluorspar briquets shipped .. 282,600 58 


The market demand for fluorspar briq- 
uets decreased during the final quarter and 
stocks increased. About 9096 of the fluor- 
spar made into briquets was imported, 
mainly ‘from Mexico. The location of 
U.S. fluorspar briquetting plants in oper- 
ation during 1974 are as follows: 


Mahoning Co. 


1 Subsidiary of Pennwalt Corp. 


Two companies each operating two 
plants made end use building-block-size 
bricks. Cleveland Flux Co. made a steel 
furnace liner brick containing about 9396 
CaF, that acted as a flux and metal 
purifier. Glen Gery Corp. made a building 
brick which contained about 5% of 95% 
CaF, and is used for outside wall con- 
struction. Reportedly, the fluorspar fused 
the vanadium salts contained in the brick 
thereby preventing leaching. 

The fluorspar supply picture is incom- 
plete without including the supply of 
fluorine derived from byproduct hydro- 
fluosilicic acid (H;SiFe), which is recov- 
ered from the wet-process production of 
phosphoric acid. During 1973 and 1974, 
about 58,000 tons annually of hydrofluo- 
silicic acid was recovered from phosphoric 
acid plants. Theoretically, the 79% fluorine 
content of this acid is equivalent to about 
90,000 tons of acid-spar that would have 
been used to make hydrofluoric acid for 
the chemical and aluminum industries and 
for fluoridation of public water supplies. 
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About 57% of the H,SiF.e was used to 
make fluoride salts for use in aluminum 
potlines, 2876 was used for other chemical 
products, and 15% was used in water 
fluoridation. The H;SiFe supply is expected 
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to increase slowly as new phosphoric acid 
plants are built in Florida and North 
Carolina, but the market has not developed 
rapidly. 


Table 3.—Shipments of finished fluorspar, by State 


1978 1974 
Value Value 
Gtate Quantity Quantity 
(short Total Average (short Total] Average 
tons) (thou- per tons) (thou- per 
sands) ton sands) ton 
Illinois ———— ee 160,305 r $11,915 r $54.33 151,898 $12,247 $80.68 
€ soe nd wm. EE 4.778 144 30.14 2.967 98 83.03 
Other State??2s -- 83,518 5,322 63.72 46,261 1,952 42.20 
Total and average 248,601 T 17,881 * 69.92 201,116 14,297 71.09 


r 


Revised. 
1 Arizona (1973), New Mexico, Montana, Colorado, Kentucky, Nevada and Texas (1978-74). 


Table 4.—Shipments and mine stocks of finished fluorspar by grade, in the United States 


1978 1974 
Quan- Quan- 
Grade tity Valuer! "Value? Stocks? tity Value! Value Stocks? 
(short (thou- per (short (short  (thou- per (short 
tons) sands) ton tons) tons) sands) ton tons) 
Kei!!! 116.104 38.577 373.87 3.619 71,098 36.134 379.57 4.112 
Metallurgical ....... 132,497 8,804 66.45 5,056 124,028 8,163 65.82 9,556 
Total] and 
average 248,601 17,881 69.92 8.675 201,116 14,297 71.09 18,668 
* Revised. 


1 Total value as reported by mine producers. 
3 Mine stocks as of Dec. 81. 


Reserves and Resources.—U.S. minable 
reserves total about 17 million tons of 
35% CaF; or equivalent, containing about 
2.6 million tons of fluorine. Another 11 
million tons of submarginal-grade material 
have been delineated in Colorado, Idaho, 
Illinois, Kentucky, New Mexico, and Ten- 
nessee, which, because of high mining 
and freight costs, are classified as identi- 
fiable resources. Another 68 million tons 
of inferred resources are scattered through- 
out 13 States as shown in table 5. U.S. 
resources occur mainly in Illinois, Tennes- 
see, Alaska, Colorado, Kentucky, Idaho, 
and New Mexico. The known reserves 


occur within localized mining districts as 
small isolated ore bodies or clusters of ore 
bodies, and as irregularly shaped pods, 
mantos, veins, or breccia zones. The mined 
rock generally contains from 25% to 70% 
CaF;, variable amounts of gangue calcite 
and quartz, and minor amounts of barite, 
sphalerite, and galena which may be re- 
covered as a byproduct. Most of the de- 
posits are of less than 500,000 tons, but a 
few larger low-grade deposits, containing 
millions of tons, may become commercially 
attractive if they can be mined economic- 
ally and if the ore is amenable to bene- 
ficiation. 
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Table 5.—Fluorspar reserves and resources in the U.S. by State, 1974 
(Thousand short tons) 
Identified reserves Identifled resources Resources 
Quan- Quan- Quan- Quan- Quan- Quan- 
State tity tity tity tity tity tity 

(to- Grade (con- (to- Grade (con- (to- Grade (con- 
tal ained tal tained) tal) tained 
Ca Fa) Ca Fa) Ca F) 
Alaska _ 222 ib zx xu 82.000 0.17 5,440 82,000 0.17 5,440 
Arizona nee af 2 m 300 37 11 800 87 111 
Colorado 2.800 0.35 805 1,500 .80 2,250 9.800 .80 2,940 
Idaho ........------.- 8,600 38 1.868 2,100 87 777 5.700 85 2,000 
Illinois 22222 7,000 KE 2,810 47,000 .15 6,970 64,000 17 9.280 
Kentucky .........-.. 2,250 87 832 4,400 .80 1.320 6,650 $1 2,061 
Montana 50 50 25 400 KI 152 450 88 170 
Nevada  .........-..- 800 45 185 280 .48 184 580 46 269 
New Mexico 880 .50 440 4.000 27 1.080 4,880 81 1,518 
Oregon _____- um Sage E 12.000 .08 960 12,000 08 960 
Tennesse ae = = 50,200 15 7,680 50,200 15 7,880 
A e TEE 50 60 80 950 .44 418 1,000 46 450 
Utah. 100 68 63 900 55 495 1.000 . 56 558 
Total 16,530 .86 6.008  1162,080 .17 27,637  1178,560 . 19 88,282 
Equivalent tonnage? . 17.000 .85 6,000 19.000 Ab 28,000 95,000 85 38.000 


1 Totals used by U.S. Geological Survey and agreed on by the U.S. Bureau of Mines. 
3 Total equivalent tonnage at 85% CaF: and then rounded. Figures quoted by the U.S. Bureau of 


Mines. 


A resource of 50 million tons of fluor- 
spar, ranging from 15% to 30% CaF: 
has been developed in the past 2 years by 
U.S. Borax and Chemical Co. in the 
Sweetwater district about 40 miles south- 
west of Knoxville, Tenn. This ore occurs 
in scattered replacement-type deposits in 
a limestone host rock and contains zinc 
and barium minerals which could be re- 
covered as a byproduct. In New Mexico 
another new resource, the Salado deposit, 
containing 2½ million tons, assaying 21% 
CaF; and containing about 5096 SiO,, 
was delineated between 1971 and 1973. 
The Lost River Mining Co. deposit on 
Seward Peninsula, Alaska, which con- 
tains about 32 million tons of material 
averaging about 17% CaFs, is still classi- 
fied as a resource. Evaluation and develop- 
ment work continued into 1974 on this 
deposit. 

An extensive exploration program by 
Allied Chemical Corp. in New Mexico 
from 1971 to 1974 resulted in an increase 
in the minable reserves and resources of 
this State, and an equally extensive ex- 
ploration program by NL Industries, Inc. 
in the Challis, Idaho, area in 1972-74 in- 
creased the reserves and resources of 
Idaho. 

In 1974, a reevaluation of western U.S. 
fluorspar reserves was made because, at 
yearend 1973, Ozark-Mahoning Co. had 
closed down its Northgate, Colo. mines and 
mill, Allied Chemical Corp. had closed its 


Boulder, Colo. mill and Burlington mine, 
and Tonto Mining and Milling Co. Inc. 
had closed down its small mine and mill 
near Pumpkin Center, Ariz. Also, during 
1974, Mining and Milling Co. of America 
closed down its new mine and mill south of 
Hachita, N. Mex. Because of the decreas- 
ing production, and because estimated re- 
serves for the western States had been re- 
ported the same for years, a Bureau of 
Mines field survey was carried out to re- 
evaluate fluorspar reserves. As a result, 
notable reductions were made for Arizona, 
Nevada, Utah, and Colorado. Because 
mining, milling, and freight costs had in- 
creased so much, these mines were no 
longer competitive with imported fluorspar 
from Mexico. Only two mines were known 
to have closed because they were nearly 
out of economically minable ore. 

Reserves estimates for the Illinois-Ken- 
tucky district have stayed the same and 
withstood continuing mining, mainly be- 
cause operators have maintained continuous 
exploration programs. Also, improved bene- 
ficiating methods have been introduced to 
recover byproducts such as zinc, lead, and 
barite, and heavy-media preconcentration 
at or near the mine mouth has permitted 
operators to lower their mining grade cut- 
off. Consequently, the average ore grade 
has been reduced to about 30% CaFs, 
and reserves for some of the deposits have 
been increased. 
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CONSUMPTION AND USES 


U.S. consumption, as reported by over 
300 consumers, increased 13% from 1,352,- 
000 tons in 1973 to 1,525,000 tons in 
1974; however, the apparent consumption 
as determined from the balance of pro- 
duction, imports, exports, and inventory 
adjustments indicated a 5% decrease from 
1,509,000 tons in 1973 to 1,429,000 tons 
in 1974. The difference of about 90,000 
tons between 1974 reported and apparent 
consumption may have been caused by 
consumer stockpile adjustments or in- 
clusion of foreign material during produc- 
tion of met-spar briquets. As previously 
mentioned, the briquetting industry re- 
ported consuming 187,000 tons of primary 
fluorspar and shipping about 283,000 tons 
of briquets. 

The major consuming industries were 
iron and steel, 47%; chemicals, 28%; 
and aluminum and magnesium combined, 
2376. The other 296 was used to make 
glass, ceramics, enamels, calcium cyanamide, 
welding rods, cement, uranium tetrafluor- 
ide, and nonferrous metal fluxes. Demand 
increased in the cement industry, which 
uses fluorspar to lower the burning temp- 
erature of limestone and other components, 
and in the refining of certain nonferrous 
metals. 

During 1974, the steel industry reported 
the consumption of about 644,000 tons 
of met-spar, of which 6696 was used in 
basic oxygen furnaces, 1796 in open hearth 
furnaces, and 1796 in electric furnaces. 
Another 27,000 tons was used for iron 
castings, and another estimated 45,000 
tons was used to make HF for pickling of 
stainless steel, making the total consump- 
tion about 716,000 tons. Although steel- 
ingot output decreased, a 4% increase in 
fluorspar consumption was reported for 
1974. The use of met-spar including briquets 
ranged from 3 to 11 pounds of fluorspar 
per ton of steel ingot and averaged about 
9 pounds. No further notable decrease in 
the consumption of fluorspar in steel ingot 
production was anticipated for the near 
future. Fluorspar substitutes that have 
been tried either require at least 50% 
more of the substitute material than fluor- 
spar to perform the same fluxing and clean- 
ing actions, or contain deleterious elements 
which limit their use to specialty steels or 
certain types of furnaces. It was reported 


that the use of substitutes in the iron and 
steel industry had advanced further in 
Canada than in the United States. Sub- 
stitute materials, such as colemanite, baux- 
ite, ilmenite, olivine, limonite, and red 
mud or mixtures of them were being used 
to start a furnace batch or to mix with 
fluorspar to make briquets. 

In 1973 and 1974, briquetting com- 
panies started a new trend that has in- 
creased the tonnage of briquets used and 
decreased the actual calcium fluoride 
consumption. Instead of changing to 100% 
substitutes, steel companies requested bri- 
quetting companies to mix acid-spar and 
met-spar with limestone, lime, and some 
of the acceptable fluxing substitutes there- 
by reducing the actual calcium fluoride 
content of some briquets to below 60%. 
Because some furnaces emit significant 
quantities of fluorine particulates or fluor- 
ine gas, it was anticipated that use of 
fluorspar substitutes will be encouraged 
to avoid environmental problems. 

During 1974, the U.S. aluminum in- 
dustry produced 4,903,000 tons of alumi- 
num ingot. At the consumption rate of 
128 pounds of acid-spar per ton of alumi- 
num, the industry consumed 314,000 tons 
of acid-spar. The acid-spar was used to 
make HF, which in turn was used to make 
aluminum fluoride and sodium aluminum 
fluoride that were used to form the molten 
electrolyte in alumina-smelting potlines. A 
small amount of acid-spar was added di- 
rectly to aluminum and magnesium reduc- 
tion cells during operation, as shown in 
table 6. 

Fluosilicic acid recovered as a byproduct 
from the phosphoric acid industry, was 
an additional source of fluorine used to 
make aluminum-cell electrolyte. In so 
doing, an additional 56,000 tons of acid- 
spar equivalent was used by the aluminum 
industry, thereby increasing the total acid- 
spar equivalent consumed by the aluminum 
industry to about 370,000 tons. When the 
fluosilicic acid supply was added, consump- 
tion increased to about 150 pounds of acid- 
spar equivalent, or 70 pounds of fluorine 
per ton of aluminum ingot. 

The aluminum companies continued, at 
great expense, to improve techniques for 
recovery of fluorine. A few companies, by 
using Aluminum Company of America's 


572 


(Alcoa) dry scrubbing method, reported 
success in recycling up to 1596 of the 
fluorine salt particulates. Spurred by gov- 
ernment regulations and potential economic 
advantages, the aluminum companies also 
made progress in developing electrolyte 
recycling techniques to reduce consump- 
tion of primary fluoride salts. It was esti- 
mated that by 1977, if recycling continued 
to improve, consumption could be down 
to 120 pounds of acid-spar equivalent per 
ton of aluminum. 

At yearend 1974 Alcoa's new aluminum- 
chloride electrolytic smelting plant at 
Palestine, Tex., went onstream. This plant, 
which used only a minor amount of fluoride 
to eliminate excess oxide, had an annual 
capacity of 15,000 tons of aluminum ingot. 
It was reported that this process, if success- 
ful, would not replace currently operating 
plants, but could in time be the selected 
process for new plants. 

During 1974, about 824,000 tons of 
acid-spar, domestic and foreign, was used 
to make HF in nine HF plants in the 
United States. Most of the plants were 
located at coastal ports in Texas, Louisiana, 
New Jersey, and Delaware. All, including 
the inland plants, were accessible by water 
routes.“ Imports of HF increased 3% as 
shown in table 10. The chemical and 
aluminum industries used about equal 
amounts of HF. Inorganic fluorides were 
manufactured from HF for use as insecti- 
cides, preservatives, antiseptics, catalysts, 
fluxes, in fire extinguishers, and for steel 
pickling. Elemental fluorine gas, which is 
derived from HF, is used to manufacture 
uranium hexafluoride from tetrafluoride, to 
produce sulfur hexafluoride, halogen fluor- 
ides, and emulsified perfluorochemicals. 
Organic fluorides were the volume leaders 
in the chemical industry using more than 
half of the HF produced. Organic fluorides 
were manufactured by reacting anhydrous 
acid (99.9% HF) with chloroform or 
carbon tetrachloride to produce a variety 
of chlorofluorocarbons. As chemically stable 
compounds, they performed outstandingly 
as refrigerants, aerosol propellants, sol- 
vents, resins, and elastomers. About 45% 
of the fluorocarbons produced were re- 
portedly used as aerosol propellants which 
in 1974 made news in the trade magazines 
and newspapers.” 

During the last week of October 1974, 
the National Resource Defense Council 
petitioned the Consumer Product Safety 
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Commission to ban the use of fluorocarbon- 
aerosol propellants. These proposed re- 
strictions and others were followed by a 
series of accusations and denials by scien- 
tists representing both sides of the argu- 
ment as to whether chlorofluorocarbons 
containing F-11 and F-12 do or do not 
affect the ozone layer in the stratosphere. 
The hypothesis proposed is that in the 
atmosphere, ultraviolet radiation releases 
the chlorine from the fluorocarbon and 
the chlorine by means of a catalytic chain 
reaction reduces the density of the ozone 
layer which shields the earth from 
cancer-forming ultraviolet radiation. Dur- 
ing the first week of December, Federal 
legislation to ban certain uses of fluoro- 
carbons was proposed by a member of the 
House of Representatives. The bill also 
directed the Environmental Protection 
Agency to contract with the National 
Academy of Sciences to make a study 
of the situation and report back to Con- 
gress within 9 months.‘ 

The proposed ban and the many re- 
views were soon followed by an announce- 
ment by the Federal Council for Science 
and Technology and the Council on En- 
vironmental Quality that the Interagency 
Task Force on Inadvertent Modification 
of the Stratosphere (IMOS) would in- 
vestigate the possible relation of ‘‘Freons” 
(fluorochlorohydrocarbons) to future re- 
duction in the ozone content of the at- 
mosphere. By the end of 1974, sales of 
fluorcarbon aerosols were down, and 
fluoride orders by chemical manufacturers 
were being delayed. 

The depressed market for fluorocarbons 
continued into 1975. It was estimated that 
it may be years before a scientific solution 
or explanation will be widely accepted, 
meanwhile, about 15% of the acid-spar 
market will be affected. 

The nuclear power industry’s demand 
for anhydrous hydrofluoric acid, fluorine 
gas and uranium oxide to produce uranium 
hexafluoride, can be estimated from in- 

? Chemical Marketing Reporter. Chemical Pro- 
file. V. 208. No. 20. Nov. 17, 1975, p. 9. 

3 Chemical and Engineering News. Chlorofluoro- 
carbons Threaten Ozone Layer. V. 52, No. 38, 
Sept. 23. 1974, pp. 27-30. 

Chemical and Engineering News. Environmen- 
talists Seek Fluorocarbon Ban. V. 52 No. 48, 
Dec. 2, 1974, p. 14. 


Chemical Marketing Reporter. Fluorocarbons in 
55 V. 206, No. 25, Dec. 16, 1974, pp. 3, 


Federal Task Force on Inadvertent Modifica- 
tion of the Stratosphere (IMOS). Fluorocarbons 
and the Environment. June 1975, 109 pp. 
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formation that was made available in 
1974. The 1974 acid-spar demand was 
estimated at 15,000 tons for treatment of 
12,000 tons of UsOs. Approximately 1.25 
tons of acid-spar was required per ton of 
uranium oxide (UsOs) to make uranium 
hexafluoride (UF«) from which the fission- 
able Usss isotope was subsequently separ- 
ated by gaseous diffusion. 

In the process, purified UOs derived 
from UO. was hydrofluorinated with an- 
hydrous hydrofluoric acid at a rate of 
about 1 to H to produce uranium tetra- 
fluoride (UF,), which was then reacted 
with elemental fluorine gas to produce 
gaseous UFs. Then the UF. was passed 
through the gaseous diffusion plant, and 


573 


the UO: enriched in Uss was separated. 
Since the gaseous diffusion plants went 
into operation, UF. depleted of most of 
the Us has been stockpiled. Fluorine 
losses in the process were negligible. The 
U.S. Energy Resource and Development 
Administration (ERDA) reported that it 
had in stock about 220,000 tons of fertile 
uranium, probably in UFe containing less 
than 2% Uses. This material contained 
about 70,000 tons of fluorine, equivalent 
to about 152,000 tons of acid-spar. This 
large stockpile, plus possible decreased con- 
sumption per nuclear-energy unit generated 
by uranium, beclouds long-range predic- 
tions of increased future fluorspar demand 
in fabrication of nuclear fuels. 


Table 6.—U.S. reported consumption of fluorspar by end use and grade in 1974 
(Short tons) 


Containing more Containing not 


End use or product than 97% more than 9795 Total 
calcium fluoride calcium fluoride 

Hydrofluoric acid ..... 824,449 we 824,449 
Glass and fiberglass ____..-______-__________________ 11,296 5,222 16,618 
Enamel and pottr )))) (1) 3.947 8,947 
Welding rod coatings `... 531 (1) 531 
Primary aluminum and magnesium 2,090 c 2,090 
Other nonferrous metals `. NS 1,086 1,036 
Iron and steel castingngns gs (3) 27,055 21,055 
Open hearth furnaces __--_---------------------—— t. 110,670 110,670 
Basic oxygen furn actes E 422,062 422,062 
Electric furnaces LLL eL sc oss- al 2,184 108,978 111,162 
Other uses or products? |... cc c sl. 802 4,710 6,012 
Total uooheasnudzcccueegDcumaceoes eder C 840,852 683.680 1,524.582 
Stocks Dec. 81, 19707 128,282 802,360 480,642 
Stocks Dec. 81, 197ùũũ782 266,421 61,282 827,103 


1 Included with “Other uses or products.” 
3 Included with containing not more than 97%. 


3 Includes fluorspar used to make ferroalloys and other furnace products. 


Table 7.—Fluorspar (domestic and foreign) 
reported consumed in the United States, 


by State 
(Short tons) 
State 1974 
Alabama, Kentucky, Tennessee 96,958 
Arizona, Colorado, o 24.186 
Arkansas, Kansas, Louisiana, 

Missouri 238,814 
California 89,724 
Connecticut, Massachusetts, 

New York, Rhode Island ......... 89,666 
, . 75.115 
Indiana -~_e 68,726 
Michigan -_-_-------------------- 48,670 
New Jerge yr k 89,951 

hið ee a ae ie a AS 194,391 
Oregon and Washington 1.274 
Pennsylvania ` 191.708 

d ` SEENEN 818.070 
West Virginia `, 55.224 
Other States! .................----- 42,555 

lf ³ AA 8 1,524,532 


1Includes Georgia, Maryland, North Carolina, 


Delaware, M 
Wisconsin. 


issippi, Iowa, 


Oklahoma, and 
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STOCKS 


U.S. producers reported a 58% in- 
crease to 13,700 tons in their stocks of 
finished fluorspar. Domestic-consumer stocks 
increased 3196 to 430,600 tons. No sales 
were made by GSA from the Government 
stockpile, which remained at 1,302,000 
tons, broken down as follows: 


Ove tory Excess 

^ (thousand short tons) 
Netalärzieal grade .- — 188 412 283 
Total 1859 1.302 1148 


At yearend, Mexican stocks were probably 
less than 100,000 tons. Worldwide inven- 
tories in major producing countries started 
to increase at yearend. 


PRICES 


Domestic fluorspar prices, f.o.b. Illinois, 
as reported in Engineering and Mining 
Journal (E/MJ), increased during the 
first three quarters of the year. The base 
price of dry acid-spar increased 9% from 
$78.50 to $85.50 per ton, and 70% effec- 
tive CaF: met-spar pellets or briquets 
increased 7% from $65.50 to $70 per 
ton. According to E/MJ, acid-spar im- 
ported through Wilmington, Del., increased 
5% to $102.50 per ton, but no fluorspar 
price increases were indicated at the Rio 
Grande Mexican border. | 

The world price of fluorspar was strongly 
influenced by Mexican producers because 
they supplied about one-third of the 
fluorspar sold on the open market; there- 
fore, the price of fluorspar sold to U.S. 
consumers was indicative of the world 
price and price trends. At the beginning 
of the year, prices reported verbally for 
met-spar, on the Mexican side of the 
border, “‘mid-bridge,” were $57 to $60 
per ton. By yearend these prices ranged 
from $58.50 to $63 per ton. The largest 
Mexican producers, with long-term sales 
contracts, reported that the price of 
Mexican met-spar, 70% effective CaFs 
grade, had not changed notably in the past 
2 years. During the first quarter, wet 


fllter cake acid-spar prices, again verbally 
reported, ranged from $62.50 to $65 per 
ton Lob, “mid-bridge,” about the same 
as quoted prices in E/M], but by yearend 
prices were reported to be $65 to $73.50 
per ton. 

Because of the energy crisis, freight costs 
increased notably during the year, and 
rates from Brownsville or Laredo, Tex., to 
the U.S. interior increased to $10 per 
ton. When the cost of the import duty, 
insurance, handling, and freight was added 
the price for Mexican met-spar delivered 
to the Ohio River industrial area was $80 
to $83 per ton, and the price for wet 
acid-spar filter cake was $5 to $10 per ton 
more. | 

In general, price increase of about 596 
on fluorspar shipped from European and 
African countries were the direct result 
of increased production and freight costs. 
Fluctuations in money exchange rates 
caused some price variations, particularly 
of spot sales. During the last quarter, 
when the industrial slump began to affect 
domestic demand, spot-sale prices fluctu- 
ated notably, inventories began to grow, 
and long-term contracts were hard to 
obtain. Also, freight rates were reduced 
to more competitive levels. 
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Table 8.—U.S. prices of fluorspar 


1973 * 1974 


Domestic f.o.b. Illinois-Kentucky: 
Acid-grade concentrates, dry basis, 97% CaFs: 


Lë Ka TT, (EE $78.50-$87.00 — $85.50-$1083.00 
Bags. extra EE 6.00 9.00 
Pellets, 88% effective Ca Fs (briquets) `. 76.50 85.00 
Pellets, 70% effective CaF: (briquets) `. 65.50 70.00 
Ceramic-grade, 95% to Wë CAPS: EE 76.50-82.00 88.50-96.00 
European: f.o.b. Wilmington / Philadelphia: 
Acid-grade, duty paid, dry basis $7.50 102.50 
Mexican: f.o.b. Mexico: 
Metallurgical-grade. 70% effective CaFs: 
Border, all rail, f.o.b. are 48.50 48.50 
Tampico, Mex., f.o.b. vessel 50.00 50.00 
Acid-grade, wet-filter-cake, 97% Ca Fa: 
Eagle Pass, Tex., bulk ______-_________________________ 60.00-62.00 60.00—62.00 


Revised. 
3 U.S. import duty, insurance, and freight not included. 
Source: December issues of Engineering and Mining Journal, 1978 and 1974. 


FOREIGN TRADE 


A small quantity, approximately 6,000 
tons, of fluorspar was exported, primarily 
to Canada. U.S. foreign trade, as in the 
past, continued to be with market-economy 
countries. 

U.S. imports of fluorspar increased 10% 
to 1,336,000 tons equaling 94% of ap- 
parent consumption and 88% of reported 
consumption. Mexico continued to supply 
most of these imports, accounting for 
80% of volume in 1974, with European 
and African countries supplying the re- 
mainder. Approximately 6396 of U.S. im- 
ports were acid-spar, which increased 19% 
to 843,000 tons; the balance, mostly met- 
spar, was imported mainly from Mexico 
and decreased 3% in volume. An increas- 
ing amount of this met-spar was used to 
make briquets for use as a flux in steel 
furnaces. In addition to fluorspar, 32,000 
tons of 70% hydrofluoric acid was im- 
ported, mainly from Canada, a 3% in- 


crease over 1973, and 20,000 tons of 
synthetic and natural cryolite was imported 
from 10 different countries. 


Table 9.—U.S. exports of fluorspar 


Quantity 
Year and country (short Value 
tons) 

( 12.491 $525,489 

111777;;˖Ä˙·ò é 2,764 188,620 

1978 .— kk 2,428 171,265 

1974: 

Brazil 1 2.960 

Canada 22 15,546 278,208 

INN. 2.590 

Mexico 8 1.032 

eri 5 e en e e st 114 11,646 
South Africa, 

Republic of 61 9,619 

Surinam 62 9,000 

Other .........---.--.- (3) 900 


1 Possible reexports. 

2 Less than !4 unit. 

8 Adjusted by the Bureau of Mines, Divtsion 
of Nonmetallic Minerals. 


Table 10.—U.S. imports for consumption of 70% hydrofluoric acid 


1972 
Country Quantity 
(short Value 
tons) 
Canada ... .............- 12,046 $4,510,698 
Germany, Wet a 692 
Merlieoo 1,225 404,208 
Total 14.171 4,915,598 


1978 1974 
Keng Value ird Value 
tons) tons) 
i ui uad Mov $11,242,004 
1,467 627,110 1,903 188,271 
81,668 9,823,468 82,498 12,080,281 
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Table 11.—U.S. imports for consumption of fluorspar, by country and customs district 


1978 
Country and customs district Quantity Value* Quantity "Value! 
(short (thou- (short (thou- 
tons) sands) tons) sands) 
CONTAINING MORE THAN 97% CALCIUM FLUORIDE 
BNET NOW TT TEE EE 10,705 $569 zs — 
„ ,,, e . SI ae 642 $25 
Germany, West: Detrolt 4,925 244 Se eg 
TN TE El DENN. AAA ³ 6 AAA 90 5 Ba SS 
Italy: 
iri ioo MIR RUP ENEE 52,140 8,198 89,838 2,030 
e e EE 6,247 386 - = 
E AAA RR E ee ee ac 58,387 3,584 39,888 2,630 
Japan: “Philadelphia WEE EE EE SS * 5,031 317 
Mexico: 
C ˙¹ðꝛ ð?² ðꝛ . EE 1.014 8 is — 
fA TT Z——Z— EE 90,474 8,638 111,488 5,578 
I bo lo. ME E AED Ae a eee a a = 6,639 403 
LL, SCD e.... =A Gg 231 13 
o RERO ⁵˙ AA 148 8,248 178 
aredo and Brownsvilll uu 262,188 11,818 455,264 23,120 
Gu Y*- S17 007 eee ae ee ee SNR VEU i MF CPP 18 i 
NOW — en eai 48,218 3,028 15,756 1,016 
ope TT EE .. EP ROME 1 25 SC eg 
bag LEN . Ä . dti eeng Sr Š 10,848 568 
Dohr . . ̃ 70 312 14 e - 
pio MU US ae ³ 0000 A 403,135 18,068 603,419 80,866 
eme. GEIMMSUMN cnn og ad a ee ae ee a gé E» 5,457 353 
Mozambique: New Orleans 7,578 871 20,636 1,152 
Portuguese West Africa, n.e.s.: New Orleans 9,932 615 ER — 
South Africa, Republic of: NOW 6— WEN SE Ge 8,035 158 
Spain: 
ET ol ME EES 28,814 1,688 44,004 2,146 
br otros EE a MELODIE SEC CS 13,899 934 NN PUR 
Sg ee a eRe EE CERN 2,882 198 — 
rc EES Re 114, 780 1,081 111,647 6,668 
PPP ccc AAA E EE 159,825 9,846 155,651 9,414 
Switzerland: TTT 5,804 848 : E 
Tunisia : 
Detrölt EE 5,430 250 ius = 
eee ee 19,610 1,095 9,811 499 
7 Q——QTA% BAA A RA 25,040 1.345 9,311 499 
United Kingdom: 
er EH 6,984 187 d» — 
eee a Sea ee See een ee 13,487 797 ike gé 
TEE EE EE — 20,471 1,234 I xh 
Grand total r (Qe 105,892 36,229 843,020 45,414 
CONTAINING NOT MORE THAN 97% CALCIUM FLUORIDE 
Canada: Portland, Mane .....———— .. 24 (0) €: -- 
— ß VTT WEE 348 7 d këng 
Mexico: 
NUT, (s a rera ta andar rs e adis: 19,141 168 45,202 1,815 
bo UNCERT ae en a ae SIS EP 29,149 1,246 19,741 899 
SS [le ee RAE LS YE SpE DAN ne PUERUM Oy ea 29,831 1,520 9,373 474 
TORING EE EE E Eege 17,355 152 43 3 
, Wi." ARC E EES 29,193 866 17,516 464 
E "ET Bain RE KC CU eit 295,344 7,461 358,871 10,102 
CO qol o ee PRSE PS 49,366 2,8304 2,846 108 
Philadelphia ^ ios . EE 18,841 192 1,148 864 
PP EE EE EE a iu ir EE 488,826 15,709 460,740 14,229 
Spain: 
TJ TE EE EE 6,605 264 ER S 
Detroit EE FAA 5,175 164 29,289 1,180 
e EE 5,477 24 S — 
eee, EE Ss EN 8,340 165 
T—— CT 17,251 675 $2,629 1,845 
/ ĩ«ĩ²˙:¹o ˙ mee mͥ1. 7˙—¾u 506,455 16,391 493,369 15,574 


1 Values were those given to U. S. Customs for f.o.b. port of egress, but they do not represent 


true market value. 
2 Less than % unit. 
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Table 12.—U.S. imports for consumption of cryolite 


Year and country 


Quantity Value 

(short (thou- 

tons) sands) 

23222 K 23.127 35.056 
JJ AA ⁵ TS 25,642 8,641 
22 19.789 5,052 
ae 2,150 181 
J. 8 8,920 1,870 
Jö MC 596 296 
JJ 8 1.698 867 
pr EDI A 636 161 
2 8 890 274 
JJ Nn es =m ee ete 9,788 2,865 
eT eae 8 169 16 
vrbe EE EES 20 8 
RS NATL SN 8 185 42 
E 19,896 6,689 


eryoli 
Note: 


Ony the material from Denmark is natural cryolite. All the rest is manufactured synthetic 


About 1% tons of acid-spar are required to commercially produce 1 ton of cryolite 


(NasAlFe) ; therefore, the 19,896 tons of cryolite imported in 1974 was equivalent to about 24,870 
tons of acid-spar. Because only 20% of the imported cryolite is natural, the mineral cryolite is no 
longer considered to be a major source of fluorine and no longer justifies a separate section. The 
imported synthetic cryolite does represent a fluorine compound which could have been manufactured 
in the United States and would have consumed either fluorspar or fluosilicic acid to supply the fluo- 


rine. 


WORLD REVIEW 


Since 1971, when world production first 
peaked at over 5 million tons, world pro- 
duction and trade have remained steady. 
The top 10 fluorspar producing countries 
listed in table 15 accounted for about 82% 
of the world production. The largest im- 
porters were the United States, Japan, the 
U.S.S.R., Italy, and Canada, which ac- 
counted for about 90% of recorded exports. 
United States imports equalled about one- 
fourth of the world production, and about 
one-half of the world fluorspar trade. Ap- 
proximately 31% of the world production 
was produced on the North American con- 
tinent. 

There were no major changes in market- 
economy country exports of fluorspar. 
Mexican exports increased 496 and con- 
tinued to equal nearly 4096 of world ex- 
ports. French exports increased approxi- 
mately 20% from 135,000 to 162,000 
tons, and Italian exports decreased ap- 
proximately 17% from 100,000 to 83,000 
tons. 

Fluorspar trade organizations or in- 
stitutes existed throughout the world. The 
established organizations were: Fluorspar 
Producers’ Development and Research 
Association in the United Kingdom, and 
the Thai Association of Fluorspar in Thai- 
land. Newer organizations founded at 
yearend were the Bureau of International 
Technique du Spathfluor (BITS) head- 
quartered at Brussels, Belgium, and the 


Instituto Mexicano De La Fluorita A.C. 
(IMF) headquartered in Mexico City. 

In the fall of 1974, European and 
African fluorspar producers inaugurated 
BITS. Most of the major producers joined 
the institute, which reportedly was orga- 
nized to encourage and promote the fluor- 
spar industry, etc. Also in December 1974, 
the IMF was inaugurated. Mexican fluor- 
spare producing companies represent a ma- 
jority of the membership, and Mexican 
Government departments and agencies rep- 
resent a minority. On January 24, 1975, 
a charter acceptable to the Mexican Gov- 
ernment was drafted. The board of direc- 
tors has 17 members; 11 represent the 
private fluorspar producers and the rest 
represent government departments or min- 
ing associations. 

The U.S. Bureau of Mines was informed 
verbally by members of these organizations 
that the Institute's objectives are broad and 
include promoting the fluorspar industry 
and regulating export prices and export 
permits. To date, because of the plentiful 
supply of fluorspar on the world market, 
no fixed prices have been announced by 
the two organizations. However, IMF 
has already recommended Mexican ex- 
port prices; it is apparent from present 
information that future prices of fluorspar 
imports into the United States may be 
regulated by the IMF. 
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Table 13.—Fluorspar: World production, by country 
(Short tons) 


Country! and grade? 1972 1978 1974 


North America : 
Canada, metallurgical grade? (shipment) 179,700 161,000 » 150, 000 


Mexico: , 
Acid grade (export) e 480,099 421.975 NA 
Metal urgical grade (exports) -.-.......... 1... -.---- 696,432 700,559 NA 
Unspecified 4 1 22,608 74,458 NA 
Tolál cu deduce ³˙ TA 1,149,089 1,196,992 1,226,041 
United States (shipments) : 
Acid grade ð AA A A ee ek 188,848 116,104 71,098 
Metallurgical gradvue 116,999 182,497 124,023 
Total EE 250,847 248,601 201,116 
South America: 
rgentina: 
Acid grades LLL Lc c LLL LLL LLL Lll cc--- 19.900 15,201 16,500 
Metallurgica] grade 46,484 85,470 28.500 
Total c. ] ³d d . EE 66,884 50,671 e 65,000 
Brazil metallurgical gradldMP2PokMZ——— 8 78,235 11,939 © 86,000 
Colombia, grade unspecified .... LLL LLL LLL cL LLL. cl 4,680 e 4,400 * 4,400 
Uruguay, grade unspecified . NA NA 283 
Europe: 
Czechoslovakia : 8 
Acid grad 50.000 50.000 50.000 
Metallurgical grade 50,000 50,000 60,000 
JJC. 100,000 100,000 100,000 
France: 8 EE ES EE 
Acid gráde ⁵ðiu sco epe I aci 208,978 *7190,000  À29190.000 
eer grade ©: eege 111,022 100,000 110,000 
Totale eO 66d 820,000 290,000 800,000 
Germany, East: 8 
Acid grade® ee Ets 20.000 20,000 20,000 
Metallurgical grado 10,000 10, ,000 70,000 
OUR EE 90,000 90,000 90,000 
Germany, West (marketable) : ® 
Acid grade . -2 .---.._- =- 91,548 90,600 80.206 
Metallurgical grade E el 11,016 10,902 9,662 
ll 56520 eee Jet eee eee eee 102,864 101,502 89,858 
Italy: v rb 
Acid grade Ee 272.188 281,512 » 244,887 
Metallurgical grade E cc LL Ls $3,059 28,118 e $0,000 
7 c te a Se ee ae 244 269,680 » 274,887 
Romania, metallurgica) grade*? 2222222 7,000 17,000 17,000 
Spain: 
KE, TEE $44,676 $14,287 » 805.000 
Metallurgical grade 2222222222222 99,614 » 110,000 » 110,000 
i ß 444,290 424,287 » 415.000 
Sweden: 
Acid grade ³ðn1 ᷣ-wmàT at eucae unc. e 550 2,811 3,800 
Metallurgical grade * 450 2,299 2,700 
Total ooo So eee ͥ eee as * 1,000 5,110 e 6,000 
U.S. S. R.: 3 VFC 
Acid grades e 230.000 240,000 245,000 
Metallurgical grade 2 LLL LLL LL LLL sss 240,000 250,000 255,000 
F c PU 470,000 490,000 500.000 
United Kingdom: ? 
Acid grade -.——— ³ĩwmwmhnſ ͤ ß . cr Lo Qu pie 156,400 182,800  *182,000 
Metallurgical gradlde LL LLL EN 62,800 54,000 e 55,000 
Total DTE AA PUES UNUS 218,200 186,800 e 187,000 
Africa: Gu NER MMC MK 
Egypt, grade unspecified . . 2 990 1,068 * 1,750 
Kenya, metallurgical grade? ee 11,827 20, 468 e 30,000 


See footnotes at end of table. 
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Table 13.—Fluorspar: World production, by country —Continued 


(Short tons) 
Country! and grade? 1972 1978 1974 P 
Africa—Continued 
Morocco, acid grade ........ 4 LLL LLL LL LL LL. =e (°) 20,999 
Mozambique, grade unspecified E EE 1,575 Ec Di 
Rhodesia, Southern, metallurgical grade*? `. 165 165 200 
South Africa, Republic of : dx MEME CREME 
Acid grade 2. 20. ecco hh oa os es 157.501 204,262 218,369 
Ceramic grade «2 19,688 4.988 5,499 
Metallurgical grade 55,184 22,647 10,838 
Total esa ]]]: aes . oe ha a 282,878 281,842 229,206 
Tunisia: 
Keie ³ðõ— ð y ee eu 44,695 47,785 $1,215 
Metallurgical grade 6,046 8,688 he 
Total ZE 60,741 51,868 81,215 
Asia: 
Burma, metallurgical grades 248 e 220 e 220 
China, People’s Republic of, metallurgical grade ** z 280.000 280,000 800,000 
India, grade unspe cid 8.418 8.097 4,287 
Japan: 
Acid gradlde E E E 6,880 * 6.600 * 6.600 
Metallurgical grade 2.211 e 2,200 e 2,200 
Total. t col ee 9.107 e R.800 * 8,800 
Korea, North, metallurgical grades d 8 83,000 83,000 85,000 
Korea, Republic of, metallurgical grade 80.861 24.428 17,925 
Mongolia, metallurgical grade 110,000 1 265,000 265,000 
Pakistan, grade unspecifleddcc LLL ccc c coll. 2,621 1.758 1,226 
Thailand: 10 
Acid grade ³·Qi ..... ĩ³-A omia iut 14.110 38.526 * 59,500 
Metallurgical grade d LLL LL LLL LL cll - 412.914 877,009 » 370.500 
“ ³ꝛ¹¹ ] ³⁰ ³ Am ³ a isis 427.024 415.605 * 480.000 
Turkey, metallurgical grade? `... c lll. e 1,200 2.168 e 2,200 
Oceania: Australia, grade unspecified ee 967 1.728 © 1,750 
and ð Se 4,992,406 5.043.787 5,082,268 


* Estimate. P Preliminary. r Revised. NA Not available. 

1 In addition to the countries listed, Bulgaria is also believed to have produced fluorspar, but pro- 
duction is not officially reported and available information is inadequate for the formulation of re 
liable output level estimates. 
. 3 An effort has been made to subdivide production of all countries by grade (acid, ceramie and/or 
metallurgical). Where the subdivision is available in official reports of the subject country, the data 
bave been entered without qualifying notes: where a secondary source has been used to subdivide. 
production by grade, the source of the basis for this subdivision has been identified by footnote. 

here no basis for subdivision exists, the country entry has been identifed with the notation 
(“grade unspecified”). 

3 Information on grade obtained from: Bundesanstalt Für Bodenforschung Hannover and 
Deutsches Institut Für Wirtschaftsforschung Berlin. Untersuchungen über Angebot und Nachfrage 
Mineralischer Rohstoffe 1V—Flusspat, March 1974, p. 89. 

* Figures represent the difference between reported exports (divided by grade) and total produc- 
tion (reported with differentintion by grade). 

igures reported represent tota] marketable product, which includes directly salable mine prod- 
uct and concentrate produced from ores that are not usable without beneficiation. Gross mine pro- 
duetion of al] grades reported in some sources totaled 694.000 tons in 1972, 628,000 tons in 1978 
and 650,000 tons (estimated) in 1974. Much of this materia] requires beneficiation. 

* Figures reported represent total officially recorded mine production of salable acid grade fluor- 
spar from both fluorspar mines and lcad-zinc-flucrspar mines plus estimate for the production of 
salable acid grade fluorspar obtained by beneficiating a portion of total officially recorded salable 
metallurgical-grade fluorspar output. Total officially recorded acid-grade fluorspar output was as 
follows in short tons: 1972—279.843; 1973—264,360; 1974—-282,788. Estimated production of acid- 
grade fluorspar from beneficiated metallurgical grade fluorspar wus as follows in short tons (with 
quantities of metallurgical-grade fluorspar recorded as being processed given in parentheses) : 
1972—64,882 (reported 162,080) ; 1978—49,927 (estimated 125.049) ; 1974—22.318 (estimated 56.018). 

7T Figures reported represent the difference resulting from the subtraction of that quantity of 
metallurgical-grade fluorspar consumed in beneficiation plants for the production of acid-grade fluor- 
spar (see footnote 6) from total recorded metallurgical-grade fluorspar output from both fluorspar 
mines and lead-zinc-fluorspar mines. Recorded total mine output of metallurgical-grade fluorspar 
was as follows in short tons: 1972—-261,694; 1973— 235,049: 1974— 166,018. 

® Includes materials recovered from lead-zinc mine dumps. 

® Although official sources recorded no production, there are indications that at least test lots 
were produced. 

19 Acid grade material reported from Thailand is an estimate of the quantity of beneflciated 
product resulting from processing of low-grade material officinlly reported; metallurgical-grade 
material is run-of-mine production reported under the term “high grade” in official sources. Re- 
corded production of low-grade material follows in short tons: 1972—22,675; 1978—61,646; 1974— 
88,000 (estimated). 
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Table 14.—Fluorspar: World trade by source and destination, 1973 


(Short tons) 
Destination 
Bel- 
Source Aus- Aus- gium- Ca- Ger- Nether- 
tralia® tria Luxem- nada France many, Italy Japan lands 
bourg West 

Argentina zz Ge en Gas e e TES 3,276 Kë 
Austria iu xx NS EM ae ed Ge e mS 
Belg ium- Luxembourg d ase xx SEH ox ES SH m 49 
Brazil 6,944 2s Bé NS ae ac So 5,181 ^" 
Canada we ES e xx s5 1,080 as Gef Sa 

China, People’s Repub- 
lic of 1.385 s 735 -. 1,098 Se -. 174,622 e 
France 2 — 3.577 17,462 zs XX 498,922 15,484 s 730 
Germany, East ....... — 7,927 1,896 es =a d s SE ET 
Germany, Wet -. 4,990 3.086 — 1,728 XX 136 Wi 811 
Greece . NS ao M Set Se 1725 es Sg 
Italy ` ee 5.188 2.382 67 — 1,176 12,838 XX -. £2,685 
Japan 222 ES M SEN E zd POS Se E 
Kenya GC e a — Së ës -. 26,608 z2 
Korea, North ........ NE us "M ENS xx 2 d 8,034 xi 
Korea, Republic of .. c c ay = E S — 19,814 as 

Malaysia SE - "€ Ee x o PE 2,061 

Sie ze be -- 100,908 — -- 9,859 — 48,166 
Mongolia `. d FM Ch Da 5 HS BE: ND e 
Mozambique ......... m Es GEN Sa z2 SR Se 94 FEN 
Netherlands? `. =“ Be 99 Sé 1 766 ze E xx 

South Africa, Repub- 
lie of oen 17,608 Zoe Se — 1,815 $9 2,769 125,159 M 
Spin oo Sg 2 — 18,596 1 46,284 1,605 es ex 
Sweden .............- SÉ Sa ES Ge oa EPR 2a ES Sieg 
Switzerland? `... Se 154 SR — = 98 ES m "e 
Thailand ns em 2s SS Ze 2,975 — 265,760 48,527 
Tunisia Liu E Ru. ed seis — 11,210 e Së 
U.S.S.R ... .......—- sa SH Zš e = ER EW 446 ES 
United Kingdom 2,230 ig 463 39.099 1.080 EN Se 1,829 e 
United States retake SH Ew — 10,951 i SS Es (*) " 
Unspecified and other . 188 45 288 € 8 70,858 2 — 10,884 
Total .......... 33,435 19,076 14,086 169,558 6,692 228,854 41,290 632.319 22,662 

Destination 
Total Total 
receipts re- 
Source Nor- Po- Swe- United Yugo- by listed corded 
way land den U.S.S.R. States slavia Other? coun exports 
es 
Argentina ... VR m ER ax E zm E 8,275 1,008 
Austria? |... Z5 x Lc z5 ns 989 s 989 284 
Beigium-Laxempaurg*. RE SES = Kg - SC EAS 9 614 
33 E ES ES a 10,705 — 71,3812 24,748 77,487 
Canada Poer E E n: = SES 24 ES EH 1,104 * 1,200 
na, People’s 

J 110 12,744 5,979 54,234 ics m 178 250,925 e 260,000 
France ........-----.- — 8,674 ES t -. $94,217 129,056 185,896 
Germany, East 748 — 1,788 " — 8,428 AM 15,7 e 20,000 
Germany, West .. 26,866 3.905 i 4,925 289 85,487 51,218 19,170 
Greece Ge M ge oe, ss TN 728 21.000 
Ia! ˙’ 3.751 eer 88 ae 58,887 108 72,098 88,645 100,862 
Japan leen Ze ES -. 88,140 SON a 745 88,185 219.889 
Kenya x Ee 2 ron Ee ES SE? e 26,608 1926,742 
Korea, North ........ Së EET WK PM PS SS? 8,084 » 10, 000 
Korea, Republic of NS Ke CS Bé SE -. 11,681 20,965 17,616 
Malaysia x we se x M mm SS 2,061 e 2,100 
Mexico We bet e EE 891,961 -. 48,8048 1,010,987 1.122.584 
Mongolia ............- ia on — 264,334 "ME E — 264,884 » 265.000 
Mozambique deis Gees 8 EN 7.578 Gg Ba 1,612 e 7,700 
Netherlands = zu res ue e Ss 12 877 949 

South Africa, Repub- 
le Se — 1,577 Som ege — 2,650 161,812 231.842 
Spann 8.696 éi - E 177,082 — 95,656 257,919 264.229 
Sweden 58 2z XX O ee DE 104 252 618 
Switzerland? M ET ES Sai 5,804 Se 231 6,287 26.300 
Thailand .......-....-- zx zt — 46,525 SN .. 24,7885 822,562 303,695 
Tunisa 22222 Sie unm me = 25,040 p ms 86,250 86,898 
SCC E m EN xx Ss I ES 446 1.000 
United Kingdom 22,915 RN 509 zc 20,471 — 1,289 89,885 191.271 
United States NS Eum E 17,968 XX SA 5284 29.158 2.428 
Unspecified and other 54 719 7 10,802 10,370 SE 12 108,682 ez 
Total 86.882 39.829 17.419 431,008 1,212,847 4,904 33.489 2,948,289 2,976,582 


See footnotes next page. 
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* Estimate. XX Not applicable. 

1Compiled from official import data of listed countries of destination except where otherwise 
specified by footnote; figures in total receipts by listed countries column are simply summations of 
reported imports for all listed destinations, in contrast to figures in total recorded exports column 
which are either (1) actual reported exports of listed source countries, or (2) estimates of total 
exports. Differences between these two columns are attributed to (l) time lag between date of 
shipment and date of receipt, (2) concealment policies of some countries, and;or (3) reshipment 
of material by intermediate countries which may be credited as the origin in the trade returns of 
the final] destination countries. 

9? Imports for year beginning July 1, 1978. 

3 No recorded production of fluorspar; exports are apparently derived from imported materials. 

* Official import statistics show no receipts from this country, but do include a subetantial quan- 
tity of material from undisclosed sources. Figure entered here represents reported export of source 
country to this destination. (An equal amount has been subtracted from the destination country's 
reported import from undisclosed sources.) 

Less than !4 unit. 

Data compiled from officia] import statistics of six nations and export statistics of nine signifi- 
cant producing nations, the latter to determine apparent imports for 20 other countries for 
which official fluorspar import figures are not available. Nations reporting imports and total re- 
corded imports for each are as follows in short tons: Brazil 115; Denmark 2,252; Finland 4,639; 
India 746; Mexico 10; Spain 26. Nations for which apparent imports have been derived, and ap- 
parent imports for each are as follows in short tons: Argentina 2.567; Bulgaria 187: Czechoslo- 
vakia 2,585; East Germany 3,847; Greece 165; Guatemala 831; Hungary 1,725; Malaysia 432; 
Philippines 780; Portugal 1,049; Romania 1,248; Singapore 179; the Republic of South Africa 146; 
Sri Lanka 28; Switzerland 2,587; Taiwan 8,536; Thailand 424; Tunisia 77; Venezuela 3.212: South 
Vietnam 369. 

T sh oe compiled exclusively from official export statistics of the country of origin (see also foot- 
note 6). 

8 Figure compiled from both the official import statistics of the countries of destination and official 
export statistics for the country of origin (see also footnote 6). 

? Figure includes fluorspar as well as any nepheline and/or nepheline syenite exported. 

10 Figure includes fluorspar as well as any feldspar, nepheline and/or nepheline syenite exported. 

1 Estimate by the United Kingdom Institute of Geological Sciences. 
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Canada.—Nearly all of Canada's fluor- 
spar production continued to come from 
the Burin Peninsula of Newfoundland, 
where the Newfoundland fluorspar works 
of Alcan Aluminum Ltd. (Alcan) operated 
two mines near the town of St. Lawrence. 
According to an official of Alcan, produc- 
tion was about 160,000 tons of heavy- 
media, met-spar of about 65% CaFs, which 
was shipped to Arvida, Quebec, for proc- 
essing into about 100,000 tons of acid-spar 
concentrate which was processed into alu- 
minum smelter fluxes. But on table 13, 
preliminary estimates indicate Canadian 
production at 150,000 tons, which may 
have included some met-spar. 

Although fluorspar imports reportedly 
decreased from 1973, Canada continued 
to import a little more fluorspar than was 
produced domestically. Most of the im- 
ported fluorspar was flotation concentrate 
containing more than 95% CaFs. About 
35,000 tons of met-spar gravel was im- 
ported for the steel industries. It was re- 
ported that many Canadian steel foundries 
were using ilmenite and olivine as a 
fluorspar substitute. 

Of the total estimated fluorspar supply 
of about 317,000 tons, approximately 11% 
was used by the steel industry, 88% was 
used by the aluminum and chemical in- 
dustries, and less than 1% was used by 
the glass, fiberglass, and enamel industries. 
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The only active fluorspar exploration 
reported was on the Burin Peninsula of 
Newfoundland, near where Alcan operates 
the Blue Beach and Tarefare mines, and 
one heavy-media plant. A new mine, Tare- 
fare No. 2, which was to replace one of the 
mines that was nearly depleted, was still 
being developed and probably will not ob- 
tain full production until 1976. 

Fluorspar mining in Newfoundland was 
started in 1933 by St. Lawrence Corp. 
In 1940, Newfoundland Fluorspar Co., a 
wholly-owned subsidiary of Alcan, opened 
the Director mine, 1.25 miles west of St. 
Lawrence. In 1962, St. Lawrence Corp. 
stopped all ore shipments; and in 1965, all 
local assets were sold to Newfoundland 
Fluorspar Co. In 1970, Newfoundland 
Fluorspar Co. was liquidated and became 
an operating division of Alcan. Since then, 
the mined and upgraded ore has been 
shipped to Arvida, Quebec, where it was 
processed in a flotation plant and used to 
make aluminum fluoride for Alcan's alumi- 
num smelter. The ore occurs as veins rang- 
ing from 3 feet to 23 feet wide containing 
60% to 95% CaF; The veins have been 
mined and developed from the surface to 
1,400 feet deep. Mining has been plagued 
with large amounts of water and radon 
gas emission.“ 

5 The Northern Miner. Alcan Readying Fourth 
erh Mine. V. 60, No. 12, June è 1974 pp. 


Table 15.—Production and exports of the ten largest fluorspar-producing countries 
(Thousand short tons) 


Produc- Exports Produc- Exports 


Country tion tion 
1978 1978 1974 P 
LK EE 1,197 1,123 1,226 1,165 
USSR’ ENEE 490 1 500 1 
Thailand EE 416 804 © 430 837 
BDRI ooo EE 424 264 * 416 275 
ed EEN 290 185 800 161 
China, People’s Republie fee 280 * 260 * 800 e 280 
Ce aa he ³ↄ ⁵ð Me an eed 260 100 e 276 88 
Mongolia 265 * 265 265 265 
South Africa, Republie ok 232 232 229 e 280 
United dd ee 249 2 201 6 
* Estimate. P? Preliminary. 
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China, People’s Republic of.—China has 
been an important world producer of fluor- 
spar for several years, and output in 1974 
likely totalled 300,000 tons. A large surplus 
has been traditionally exported, mainly 
to Japan. Imports of Chinese fluorspar by 
Japan reached an alltime high of 197,300 
tons in 1974, and imports by the U.S.S.R. 
in 1973 (the latest figure) was 54,000 
tons. Poland was also importing as much 
as 13,000 tons for a single year. Most 
Chinese fluorspar appearing in the world 
markets was metallurgical grade, which 
was marketed predominantly to steel pro- 
ducers. Very high-grade lump fluorspar 
was recently offered in the U.S. market. 
Although still at low levels, fluorspar con- 
sumption in China has steadily increased. 
Possibly 100,000 tons of fluorspar was 
consumed in 1974; at least 50,000 tons by 
the steel industry and 50,000 tons by the 
aluminum and chemical industries. 

Historically, the leading producing dis- 
tricts have been Wu-yi in Chekiang Prov- 
ince, Kaip'ing in Liaoning Province, and 
Lung-hua in Jehol Province. Fluorspar 
also has been mined in Shantung and 
Kwangtung Provinces. A new mine has 
come into prominence in recent years; 
namely the Taolin in Hunan Province, 
which also produces lead-zine. A flotation 
plant at the mine has a reported capacity 
of about 80,000 tons annually. Another 
recently developed fluorspar operation is 
located in Pecheng, Fukien Province. There 
may not be many potential fluorspar de- 
posits associated with lead and zinc since 
such deposits are uncommon according to 
present geological knowledge of the coun- 

9 


France.—Fluorspar production increased 
about 3% to approximately 300,000 tons, 
63% of which was acid-spar averaging 
98% CaF, and the remainder, met-spar 
averaging 80% Ca,. Four companies pro- 
duced 80% of this fluorspar which was 
recovered from 727,000 tons of washed ore. 
Ore assays have decreased every year from 
63% CaF: in 1970, to 49% CaF: in 1974. 
Domestic fluorspar consumption decreased 
7% to 231,000 tons of contained CaF». Ap- 
proximately 100,000 tons of met-spar was 
consumed by the steel industry and 5,000 
tons by the ceramic industry; the remain- 
der, acid-spar, was used to produce alumi- 
num fluoride, cryolite, and other fluorine 
compounds.' 

Fluorspar exports, 69% to West Ger- 
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many, increased 1996 to 161,000 tons, of 
which 7 tons was met-spar and the remain- 
der acid-spar. A small quantity, 5 tons, was 
imported, mostly met-spar. Two of the 
larger producers were Péchiney Ugine 
Kuhlmann of Haute Laire and Ste. de 
Concentration des Mineraux Fluores, in the 
Pyrenes. 

Italy.—Italian production, trade, and 
consumption for 1973 and 1974 were as 
follows, in thousand short tons: 


Pro- Con- 
Ex- Im- 
dus. ports ports End 
1978 260 100 41 201 
1974 .......- 215 88 74 266 
Change ..... +6% —17% +80% +32% 


Most of the 1974 exported material was 
acid-spar and about half of it went to 
the United States. About 70% of the 
imported material was met-spar, from 
Tunisia, France, and Mexico. 

About 60% of Italy’s production con- 
tinued to come from the island of Sardinia. 
Fluorsarda, a subsidiary of the Sardinian 
Mining Agency began a 3-year explor- 
ation program in the Sarrabus-Serrei and 
Sarcindano areas. 

Ente Gestione Aziende Mineraria S.p.A. 
(EGAM), the Italian Government holding 
company, in fulfilling its commitment of 
a national mining policy, expanded into 
the nonmetallic field especially in Sardinia. 
EGAM prefers to operate its own mines; 
but where this is not feasible they ac- 
quire a minority participation in local 
companies. They have also made proposals 
to enter into long-term purchase agree- 
ments and joint undertakings with pro- 
ducing countries to assure Italy adequate 
supplies of raw materials. 

The major fluorspar mining companies 
in Italy were as follows: Soc. Mineraria 
Silius S.p.A., (C.E. Giulini Gp) Cagliari 
Province, Soc. Montedison, Bergamo, Bres- 
cia and Trento Provinces, Montecatini- 
Edison S.p.A., Northern Italy, Soc. Pertu- 
sola, Cagliari Province, Soc. Mineraria 
Prealpina, Bolzano Province, Fluorsid S.p.A. 
(C.E. Giulini Gp), Assemini, Cagliari 
Province and Southland Mining Ltd. 
(Soc. Rich. Colt. Minerarie-Pianciano) 
Rome Province. 


* K. P. Wang, The People's Republic of China 
A New Industrial Power With A Strong Min 
Base. Bureau of Mines, U.S. Department of Inte- 
rior. 1975, p. 80. 

7 Annales des Mines, France. Spath-Fluor, L'En- 
ergie, Les Métaux et Les Minerais en France en 
1574. August-September 1975, p. 72-73. 
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Mexico.—Mexico maintained its position 
as the leading world producer and ex- 
porter of fluorspar, and the foremost sup- 
plier to the United States. The country's 
1974 production, about one-fourth the 
world's production, increased 246 to 
1,226,000 tons which was still below the 
1971 peak of 1,302,000 tons. The majority 
of the larger companies continued in full 
production in 1974. Seven major mines 
have the capacity to produce about 1 
million tons, or over 9056 of the total. 

Cía. Minera Las Cuevas, S.A., which 
was 5196 owned by Mexican interests and 
49% by Empresa Fluorspar Mine Ltd., a 
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Noranda Mines Ltd. of Canada affiliate, 
was still the largest fluorspar mine in the 
world. The complex is located about 60 
kilometers (37 miles) east of San Luis 
Potosí near the town of Zaragoza. Ac- 
cording to Noranda's 1974 annual report, 
this mine produced 375,000 tons. Ap- 
proximately 240,000 tons was gravel met- 
spar and the rest was used to make about 
80,000 tons of acid-spar. Plans were an- 
nounced to increase the acid-spar capacity 
to 100,000 tons annually. Most of the 
company's fluorspar was shipped by rail 
to Texas, but some was shipped to Tam- 
pico, Vera Cruz, for exporting. 


Table 16.—Selected fluorspar mining companies in Mexico and their approximate 
shipping capacity in 1974 
(Thousand short tons) 


Company 


Cía. Minera Las Cuevas, S.A ` 
Minera Frisco, S. ` 
Fluorita de Mexico, S.A ....................- 
Fluorita de Rio Verde, S.A. 

(Industrias Peñoles) ))) 
Compania Minera Rio Colorado, S.A. 

(Industrias Pefioles) ` . ..............-- 
Industrial Minera Mexico S.A 
Compania La Domincia, S.A 
La Valenciana, S. 


—— — gen — eee 
—— 2 2 — 


— zm —— — mem mm 


Minerales Productos y Metallurgicos, S. A 
Association of Small Miners .. 
Fluoros de Hidalgo, S.A 
Reynolds Mining Corp 


—— — ————ů— 
—— —— — —ä pm 


The combined production capacity of 
the 12 companies listed in table 16 totals 
about 1,315,000 tons of fluorspar. About 
6396 of the capacity is in acid-spar. Nor- 
mally, they operate at about 95% of ca- 
pacity. 

Fluorspar continued to be Mexico's 
single most important mineral export, and 
1974 exports increased 4% to 1,164,600 
tons. This was about 9596 of Mexico's 
production. Exports to the United States 
increased 19% in volume, to 1,064,000 
tons, and supplied 8096 of U.S. imports 
or 7596 of U.S. apparent demand. This 
expansion was due entirely to increased 
exports of acid-spar which increased 50% 
in volume, to 603,000 tons, and 71% in 
customs-declared value. Acid-spar ac- 
counted for 57% of 1974 fluorspar ex- 
ports to the United States. Export of 
met-spar, the only other grade of fluor- 
spar shipped to the United States, de- 


Location Capacity 
Zaragoza, San Luis Potosí ......... 850 
Parral, Chihuahua 210 
Muzquiz, Coahuila .. |... ........-- 130 
Alamos de Martínez, Guanajuato, 
San Luis Potosí . ... . .. ......- 120 
Rio Verde district, San Luis Potosí 
& Guanajuato -.-----~------------- 125 
Parral, Chihuahua 70 
La Linda, Coahuila ... ... .......-- 75 
Rio Verde area, San Luis Potosí .... 80 


San Pernardo, Durang 0 
Rio Verde, San Luis Potosí „ 60 
Ixmiquilpan, Hidalgo ... ........- 25 
Piedras Negras, Coahuila, Eagle Pass, 
Tr 90 


creased 6% in volume to 461,000 tons, 
and decreased 9% in customs-declared 
value. 

Average reported customs-declared value 
f.o.b. foreign port was $31 per ton for 
met-spar, and $51 per ton for acid-spar. 
Average prices of fluorspar on the Mexican 
side of the border were held fairly steady 
by Mexican producers at approximately 
$60 per ton for met-spar and $73.50 per 
ton for wet acid-spar filter cake. Yearend 
prices on spot sales, which extended into 
1975, did not fluctuate more than 3%. 

Internal fluorspar consumption remained 
steady at an estimated 60,000 tons. The 
steel industry remained the largest con- 
sumer, but the combined consumption by 
the chemical and aluminum industries 
was nearly equivalent. No significant change 
occurred in inventories. All production was 
apparently consumed or exported. 

In August, in response to rising pro- 
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duction and freight costs, the National 
Federation of Association of Small-Scale 
Miners and the National Association of 
Small Fluorspar Producers met under the 
auspices of the National Mining Develop- 
ment Commission of the Mexican Govern- 
ment to force a 60% increase in the price 
of fluorspar. The attempt was unsuccessful, 
owing to world market conditions and the 
reluctance of the larger producers to go 
along with the increase. 

Production costs increased during 1974 
because of a 2296 wage increase granted 
all salaried Mexicans in September, and 
small incremental wage increases owing to 
A series of labor strikes. Consequently, some 
increase in true export prices may be 
anticipated for 1975. 

Currently, there are two HF acid plants 
in Mexico, Industrias Químicas de Mexico, 
S.A. (Fluor-Mex) at San Luis Potosí 
and Quimobasicos, S.A. (Cydsa Group) at 
Monterrey, Nuevo Leon, which normally 
consume about 20,000 and 7,000 tons per 
year of acid-spar respectively. The com- 
bined output of these two plants has aver- 
aged about 12,000 tons of HF annually. 
Progress continued on construction of the 
HF plant being built near Matamoros 
by Química Fluor, S.A. de C.V. This 
plant has a rated input capacity of about 
155,000 tons of acid-spar and an antici- 
pated output of about 70,000 tons of HF 
annually. The plant is jointly owned by 
the Mexican Government (Comision de 
Fomento Minero), E. I. du Pont de 
Nemours & Co., Minera Frisco, S.A., and 
Banco de Commercio. Du Pont is the 
plant builder and operator, and most of 
the output is scheduled for U.S. consump- 
tion. Completion is expected by mid- 
1975. When in full operation in 1976, 
Mexican internal consumption of acid-spar 
reportedly will increase fourfold. 

Mongolia.—Mongolia continued as a sig- 
nificant world producer of fluorspar with 
an estimated production of 265,000 tons 
for both 1973 and 1974. Nearly all of this 
material was shipped to the U.S.S.R. 
Soviet aid to the Berhin fluorite mine was 
doubled. 

South Africa, Republic of.—Fluorspar 
production showed a modest reduction 
from 1973 of about 196 to 229,200 tons. 
Acid-spar production was about 13 times 
greater than all other grades of fluorspar. 
Reportedly, acid-spar production greatly 
exceeded export and local sales causing 
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accumulation of excessive acid-spar stocks. 
Met-spar gravel production decreased over 
100%, and sales were made mainly to 
the local iron and steel industry. About 
147,600 tons of all grades was exported 
and 20,100 tons was used internally leav- 
ing about 61,500 tons of producers' stock- 
piles. Since 1972, total production has 
decreased 1%; acid-spar production has 
increased 35% ; and met-spar and ceramic- 
spar combined production have decreased 
79%, indicating drastic changes in pro- 
duction capabilities and market outlook. 

At the Buffalo fluorspar mine of Gen- 
eral Mining and Finance Corp, Ltd., 
plant expansion continued to increase the 
company's output of acid-spar, and the 
Monico Fluorspar Co. of United Steel 
Corp. continued expansion programs. Other 
companies mining fluorspar in the Re- 
public of South Africa included Vergenoeg 
Mining Co., Montrose Exploration Co., 
Bethlehem Steel Corp. and Phelps Dodge 
Co. 

It was evident from the recent years 
of notable increases in acid-spar produc- 
tion, that the future of the industry in 
South Africa depended on the market- 
ability of flotation concentrates. It was 
questionable, and still is, whether the 
world market could absorb a predicted 
production increase of 300,000 tons from 
South Africa, 200,000 tons from Europe, 
Morocco, and Kenya, and another 100,000 
tons from Mexico by yearend 1975. There- 
fore, it was suggested that South African 
companies may be planning to briquet 
their oversupply of flotation concentrates 
or ship them to briquetting plants in 
iron- and steel-producing countries. At 
the Buffalo mine, a briquetting unit was 
reported to be under construction. 

Fluorspar reserves of the Republic of 
South Africa and the Territory of South- 
West Africa were reported to be equivalent 
to about 35 million tons of 35% CaFs, 
but their resources are much larger. Al- 
though the largest deposits are low grade, 
ranging from 15% to 20% CaFs, they 
are minable by open pit methods and are 
economically exploitable in today’s market. 
It was predicted that South Africa and 
South-West Africa will have the capacity 
to produce 455,000 tons annually by 1976. 

The Maydon Wolf No. 5 storage and 
shipping facilities located at Durham, 
South Africa, were scheduled for comple- 
tion by yearend 1975. Scheduled loading 
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capacity was 14,000 tons per day, and 
by 1976 they anticipated exporting 300,000 
tons of acid-spar and minor amounts of 
met-spar. These new port facilities were 
being constructed by Rennees Consolidated 
Ltd. Fluorspar exports that formerly were 
shipped from Lourengo Marques, Mozam- 
bique, will probably, in the future, be 
shipped from Durham. 

Spain.—Production decreased about 2% 
to 415,000 tons, mainly due to the ad- 
justments of the metallurgical-grade quan- 
tities which were not sold as a finished 
product. Spain's production did not 
show any increase from 1972 through 1974, 
although production capacity was in- 
c . 
In reports by the U.S. Embassy in 
Madrid, the production of fluorspar as 
metallurgical-grade material also included 
the production of mine-run ore containing 
59% CaF, which was not a marketable 
finished product. This lower grade mine- 
run ore was probably fed into an upgrading 
plant to produce satisfactory 70% effective 
metallurgical-grade fluorspar or to a flota- 
tion plant to produce acid-spar. To keep 
Spain’s reported figures comparable with 
those reported for the rest of the world 
for 1973 and 1974, Spain’s met-spar pro- 
duction figures were adjusted as shown 
in table 13. Northern Spain, which con- 
tains most of the country’s reserves, con- 
tinued to annually produce the largest 
tonnage of fluorspar. 

Fluoruros, S.A. completed installation of 
& briquetting circuit at their year-old 
Espasa fluorspar flotation plant located 
in Asturias. Plans were announced to in- 
crease Spain's production of aluminum, 
which indicates a future rise in domestic 
acid-spar consumption. Other companies 
producing fluorspar were: Minerales y 
Productos Derivados, S.A. in Almeria, 
Arlos, S.A. in Aviles, and Fluoritas Astur- 
iannas, S.A. in Caravia. 

Thailand.—During 1974, about 430,000 
tons was produced representing a 3% in- 
crease over 1973 production. This repre- 
sented a 5496 increase to 59,500 tons 
of acid-spar, and a 2% decrease to 370, 
500 tons of met-spar. About 188,000 tons 
of met-spar was exported to Japan; the 
rest was shipped to the U.S.S.R., Singa- 
pore, Australia, Taiwan, India, the Philip- 
pines and South Vietnam. Less than 1,000 
tons of met-spar was used internally in 
the steel industry. 
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Thai Fluorite Processing Co. Ltd.'s acid- 
spar-producing plant, located in Petchaburi 
Province and jointly owned by Kaiser Ce- 
ment Co. (60%) and Jalaprathan Cement 
Co. (40%), continued in full operation 
during the year. This was the only fluor- 
spar froth flotation plant in Southeast 
Asia. During the year the company aban- 
doned its mining operations and adopted 
a policy of supplying the plant with custom 
ore. All acid-spar was sold to Ataka 
Trading Co. of Japan, and most of it was 
shipped to Japan. 

Although Japan was trying to diversify 
its sources of fluorspar, the country still 
imported over 65% of its demand from 
Thailand. Universal Mining Co. Ltd., 
which was controlled by Japanese interests, 
continued to operate its heavy-media sep- 
arating plant in the Ban Hong district 
near Chiengmai, Lamphun Province. 

About 155 fluorite deposits have been 
identified in Thailand. During 1974, an 
average of 76 deposits were worked and 
regularly employed about 6,600 people. 
During the last 4 months, employment 
dropped until there were only about 5,000 
people employed in mining at yearend. 
Thailand was among the top five countries 
in world production and reserves. Thai- 
land's reserves were estimated to be about 
30 million tons of fluorspar containing 
about 35% CaFs, but it was believed that 
only half could be classified as economically 
minable. Potential resources are large. 

The domestic price of met-spar averaged 
$38.35 per ton on the Bangkok market for 
the first 6 months, but by yearend increased 
to about $46 per ton. The export price, 
f.o.b. port of Bangkok, was usually $1 to 
$3 more per ton, and this price also in- 
creased toward the end of the year. At the 
beginning of the year, acid-spar was 
quoted at $65 per ton, but by yearend 
the price was up about 15%, f.o.b. port 
of Bangkok. The rising value of fluorspar 
at yearend reflected increased costs of 
wages and fuel. l 

No further activity was reported on the 
January proposal by a Thai-Australian ven- 
ture to build a $2 million flotation plant 
in the Cha-am area to produce 150,000 
tons annually of chemical-grade fluorspar. 

Effective July 10, 1974, the Royal Thai 
Government Customs Department reduced 
import tariffs on natural cryolite, chiolite, 
fluorspar, and on synthetic fluorine salts 
and fluorosilicates from 30% to 10% ad 
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valorem 

United Kingdom.—Estimated production 
was 187,000 tons, about the same as for 
1973. Acid-grade production was down, but 
metallurgical-grade production was up. 
Exports were down a little and mining 
operations continued at about 75% of 
capacity. Continued disruptions in domes- 
tic and European markets, due to world- 
wide industrial recession, made a soft 
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market. A recent evaluation of the United 
Kingdom fluorspar reserves resulted in 
an estimate of 24 million tons containing 
the equivalent of 35% CaF, Of this 
total, about one-fifth is considered as 
proven ore and the rest is considered as 
indicated and inferred reserves. The two 
major fluorspar mining companies were 
Laporte Industries Ltd., and Industrie 
des Metaux (G.E. Giulini Gp). 


TECHNOLOGY 


Environmental restrictions or controls 
have required technological changes in the 
fluorspar industry; however, it was ac- 
knowledged that meeting the various re- 
strictions required additional investment 
and caused significant increases in cost of 
production, which have resulted in loss 
of capacity and even shutdowns of mines or 
mills. In Illinois and Colorado, the disposal 
of mill tailings created a problem because, 
even after impounding and clarification, 
the liquid mill effluents contained traces 
of chemicals that were considered deleter- 
ious and in violation of some environmental 
standards. The lack of uniformity in the 
standards set by different States and the 
Federal Environmental Protection Agency 
hindered industry in selection of proper 
technology and in future planning. Uni- 
form controls are needed to prevent dis- 
ruption of the industry as well as a loss 
of reserves. 

To date, environmental problems have 
mainly affected users of fluorine salts, such 
as the chemical and aluminum industries. 
Restrictions already have been established 


on the permissible quantity of fluorine gases 
emitted from aluminum potlines. Most of 
the major aluminum companies have com- 
plied or were in the process of complying. 

Throughout the country, about 2 parts 
per million fluorine has been the standard 
for fluoridation of public drinking water. 
Some natural streams analyzed double this 
amount. Some state regulatory departments 
were careful not to lower their control 
standards below the normal amounts found 
in nature. 

The Federal Bureau of Mines Albany, 
Oreg., Metallurgy Research Center con- 
tinued research on fluorine recovery tech- 
nology. À program to study the recovery 
of fluosilicic as a byproduct during the 
production of phosphoric acid was in a 
semicontinuous miniplant stage. The acid 
can be converted to synthetic fluorspar, 


"aluminum fluoride, or cryolite. In a con- 


current investigation, recovery of fluorine 
from low-grade fluoride ores was being 
studied. 


U.S. Embassy, Bangkok, Thailand. State De- 
partment Airgram A-203, July 25, 1974. 47 pp. 


Gallium 


By E. Chin 


Domestic production of gallium in 1974 
declined substantially from the 1973 out- 
put. Although data on world production 
of gallium metal are not available, esti- 
mated world output in 1974 was about 
10,000 kilograms. Most of the consump- 
tion of gallium continued to be in the pro- 
duction of intermetallic compounds such 
as gallum arsenide and gallium phos- 
phide, which were used to manufacture 
light-emitting diodes for optoelectronic 
visual display panels. 


Table 1.—Salient gallium statistics 


(Kilograms) 
1971 1972 1978 1974 
United States: 
Production ..... Ww W W wW 
Imports for 

consumption . 2,671 6,066 11,124 6,536 
Consumption ... 2,289 5.076 8,496 6,941 

Price per kilogram 
dollars 750 750 750 750 


W Withheld to avoid disc los ing individual com- 
pany confidential data. 


DOMESTIC PRODUCTION 


Production of gallium metal in 1974 
was by three companies. Gallium metal 
was produced as a byproduct of alumina 
production by the Aluminum Co. of Amer- 
ica (Alcoa) at its Bauxite, Ark., plant. 
Gallium metal, oxide, and trichloride were 
produced by Eagle-Picher Industries, Inc., 
at its Quapaw, Okla., facility. Canyon- 
lands 21st Century Corp. produced some 
gallium metal at its Blanding, Utah, plant. 
In addition, gallium metal and compounds 
derived primarily from imported material 
were supplied by Atomergic Chemetals 
Co., Cominco American, Inc., European 
Electronics, Inc., B. Freudenberg, Inc., 
Indium Corp. of America, and Kawecki 
Berylco Industries, Inc. 


Alcoa completed construction of its new 
gallium extraction and refining plant at 
Bauxite, Ark., in mid-1974. The $1 mil- 
lion facility uses Alcoa's proprietary gal- 
lium production technology and reported- 
ly triples the company's production ca- 
pacity for gallium metal. 

Scientific Gas Products, Inc., Edison, 
N.J., developed a new process for recover- 
ing high-purity gallium from gallium ar- 
senide and gallium phosphide scrap ma- 
terial. The recovered gallum is re- 
portedly of 99.999% purity. The company 
established facilities to process scrap ma- 
terial, either on a fee basis or by pur- 
chasing the scrap and reselling the pure 
gallium. 


CONSUMPTION 


The largest use for gallium was in op- 
toelectronic applications, principally in the 
form of gallum arsenide and gallium 
phosphide, which are used in light-emit- 
ting diodes (LED's). LED's emit infrared 
light, have a long service life, and con- 
sume little electrical power, and were in- 
creasingly used in visual display systems in 
calculators, digital clocks and watches, 


medical instrumentation, multiple warning 
lights, and instrumentation for aircraft and 
automotive dash panels. Gallium arsenide 
continued to have extensive application 
in the field of microwave devices, where 
it operates efficiently beyond the cutoff 
frequencies of silicon-base diodes. The 


3 Physical scientist, Division of Nonferrous Met- 
als. 
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manganese-doped magnesium-gallium spi- 
nel (Mga, O.: Mn) is a green phosphor 
used in ultraviolet excitation and was used 
in fluorescent lamps in Xerox copying ma- 
chines. Gallium compounds were also used 
in semiconductor applications for micro- 
switching devices and in laser applications. 
The intermetallic compounds, vanadium- 
gallium and columbium-gallium, were used 
as superconductors with a high transition 
temperature and a high critical field. 
Approximately 97% of the gallium 
consumed in 1974 was for electronic ap- 
plications. Major consuming firms included 
Bell & Howell Co., Bell Telephone Labora- 
tories, Inc., Hewlett-Packard Laboratories, 
Laser/Diode Laboratories, Inc., Litronix 
Inc., Monsanto Co. (Monsanto), Moto- 
rola, Inc., Opcoa, Inc., RCA Corp., Texas 
Instruments, Inc., Texas Materials Lab- 
oratories, Inc., and Western Electric Co., 
Inc. 
Arthur D. Little, Inc., of Cambridge, 
Mass., announced the formation of a new 
enterprise to be known as Intermat Corp- 
oration. The firm will design, manufac- 
ture, and sell high-pressure and high- 
yield furnace systems to produce commer- 
cial quantities of electronic materials such 
as gallium arsenide and gallium phos- 


phide. A new company, Compound Semi- 
conductor Materials, Inc., Stephenville, 
Tex., was formed to produce large quan- 
tities of single-layer, liquid-phase epitaxial 
gallium phosphide wafers, which are 
green-emitting materials. Other products 
will include yellow wafers and materials 
for high-efficiency infrared emitters. An- 
other new company, Optical Diodes, Inc., 
manufactured optoelectronic components 
and subsystems. Some of the products of- 
fered by the firm include gallium arsenide, 
gallium arsenide-phosphide, and gallium 
phosphide devices; displays for calculators, 
clocks, and wristwatches; and optoelec- 
tronic instrumentation and systems. 


Table 2.—Consumption of gallium, by end 


use 
(Grams) 

End use 1978 1974 P 
Alloys! ..........-.-- 80,597 5,857 
Electronics? _~________ 8,849,910 6,708,804 
Research and 

development ` 115,865 112,807 
Unspecified uses 100 120,500 
Total 8,496,472 6,941,468 


P Preliminary. 

1 Specialty alloys. . 

2 Light-emitting diodes, semiconductors, and 
other electronic devices. 


STOCKS 


Consumer stocks of gallium metal, low- 
and high-purity grades, totaled 560,711 
grams as of December 31, 1974. Stocks a 
year earlier were 1,091,203 grams. Gallium 
metal stocks held by producers and sup- 
pliers were as follows: 


Yearend— Grams 
r ͤ — i RUR 402.875 
1972. 3e ere d EE 1,005,945 
1918. 2. lo ee ee 948.947 
161i 8 4.087.917 


Table 3.— Stocks, receipts, and consumption of gallium 


(Grams) 
Purity Beginning Receipts Consumption Ending 
stocks 1 Btocks 
97. 0% 99.990ͥyh ..------- 14,854 9,400 10,842 18,912 
907, 9% See 8,808 8,670 10,759 ,719 
95. jus pd du E ae 9,200 42.275 46.422 5.053 
99. VUES 9999906 ....... 1,113,188 8,386,280 8,428,949 1,070,519 
eier 1.141.050 8.446.625 8.496.472 1.091.208 
1974: 5 
97.07 -99.90% XM 18,912 11,900 7,488 18,879 
99.99% .------------------ 1,719 1.950 848 8,826 
99.999% rer 5,053 53,778 58,418 5,418 
99.9999%-—99.99999% _______ 1,070,519 6,343,348 6,880,279 533,588 
Total so ee 1,091,208 6,410,976 6,941,468 560,711 


P Preliminary. 
1 Consumers only. 
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PRICES 


As the bulk of the demand for gallium 
is for high-purity metal (99.999956 +), 
published price quotations for lower grade 
materials were eliminated in mid-1973. 
Subsequently, only dealers’ and producers’ 


FOREIGN 


Exports of gallium are not reported 
separately and are included in the category 
base metals and alloys, not elsewhere 
classified, wrought or unwrought, waste 
and scrap. 

Total U.S. imports of gallium in 1974 
were 6,536 kilograms, valued at 
$4,106,742, compared with 11,124 kilo- 
grams, valued at $6,073,479, in 1973. 


quotes for high-grade gallium were pub- 
lished. Throughout the year, the dealers’ 
and producers’ published price quotations 
for gallium, in dollars per gram, were 
$0.70 and $0.80, respectively. 


TRADE 


Shipments from the Netherlands and 
Switzerland accounted for 98% of the 
total U.S. imports of gallium. The unit 
value of gallium imports ranged from 
$614 per kilogram for material from the 
Netherlands to $3,018 per kilogram for 
gallium imports from Japan. The average 
unit value of all gallium imports in 1974 
was $628 per kilogram. 


Table 4.—U.S. imports for consumption of gallium (unwrought, waste and scrap), by 


country 
1978 1974 
Country 
Kilograms Value Kilograms Value 
Belgium-Luxembourg ..................-..- ae Za 2 $1,502 
Canada crede ( A a eR 2,133 $1,102.332 69 38,070 
China, People's Republic of .......... 4 2,652 d = 
Germany, Wet 388 166,765 (1) 1,416 
tee ecd cr 486 177,882 2c EM 
/o; 142 185,606 4 12.073 
Netherlands? 641 895,836 267 168,992 
Switzerland ----.-------------------------- 1,134 8,923,547 6,153 8,856,442 
United Kingdom ......................-... 1 118,859 51 33,248 
WV, NEE 11,124 6,073,479 6,536 4,106,742 
1 Less than Lé unit. 
WORLD REVIEW 


Data on world production of gallium are 
not available. However, the estimated world 
output was around 10,000 kilograms in 
1974. Swiss Aluminium Ltd. was the world’s 


Country Company 
Canada ..... Cominco, Ltd ..............-..-- 
China, Peo- 
ple's Re- 
public of _. N ʒrfñůĩunn 
Czechoslo- 
vakia ....- E. SEN 
France ...... Alusuisse France S. AA 
Martinswerk G.m.b.H. fur Chemi- 
Germany, sche und Metallurgische Produk- 
West tion. 
Vereinigte Aluminum-Werke 
Hungary - NA Ak 
Italy .------- Società Alluminio Veneta Azioni — 


See footnotes at end of table. 


largest producer of refined gallium. 
World producers of gallium, by com- 


pany, location, and raw materials source, 


follow: 


Source 
Trsil British Columbia Zinc ore. 


Location 


!!y§§« A NA 
33 I MEN E NA. 
Marseilles . ..........- Bauxite. 
Bergheim Erft Do. 
Bonn ng Bauxite and super- 
purity aluminum. 
„ 


NA. 
Bauxite. 


—— ee — 
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Country Company Location Source 
Dowa Mining Co., Ltd Kosaka .............. Zinc ore. 
Japan Nippon Light Metal Co., Ltd .... Shimizuu 445 Bauxite 
Sumika Alusuisse Gallium Ltd .. Nijhhamaaaa Do. 
Toho Zine Co Fujioka ...........-- Zinc ore. 
Norway ....- Vigeland. Metal Refinery A/S ... Vigeland ...........- Super-purity alumi- 
num. 
Switzerland Alusuisse Research Laboratories Neuhausen am Rhein- Crude gallium metal. 
all. 
U.S.S.R R JJC PINO RON CR NA EE NA. 
Aluminum Co. of America ..... Bauxite, Alk Bauxite. 
Eagle-Picher Industries, Inc .... Quapaw, Okla ....... Zinc ore. 
United States. {Canyonlands 21st Century Corp __ Blanding, Utah ...... Phosphorus dust and 


Scientific Gas Products, Ine 


NA Not available. 


scrap mate- 
rial. 


Edison, N.J ........-- LED scrap material. 


TECHNOLOGY 


The domestic gallium resource position 
was reviewed in a Geological Survey pub- 
lication.’ Gallium is so dispersed in nature 
that no deposits are known that could be 
exploited solely for its recovery. 

A review of gallium discussed produc- 
tion, international trade, uses, and prices.’ 
Future trends in supply, demand, and 
prices were included in the survey. 

An extensive review of the literature 
concerning gallium was published.‘ The 
bulletin is an index to published articles, 
and the entries are cataloged as to geo- 
chemistry, purification, properties, com- 
position, and analysis. 

The Fifth International Symposium on 
Gallium Arsenide and Related Compounds 
was held in Deauville, France, September 
24-26, 1974. Papers were presented on 
material properties, microwave and optical 
devices, and device technologies. 

Reports on the growth of crystals for 
electronic uses were published. Crystals 
of significant commercial and scientific in- 
terest were discussed, and the reasons for 
using specific growth techniques for par- 
ticular crystals were presented. 

A report on the status of LED tech- 
nology was published.“ The article re- 
viewed the different types and colors of 
LED's that are commercially available or 
can be expected to become available in the 
near future. 


Information concerning research on gal- 
lium arsenide for use in laser applications 
were published.' The long-range goal is to 
provide arrays of circuit elements capable 
of combining various discrete operations 
on guided light beams into sophisticated 
signal processing and communication de- 
vices and systems. 


2 Weeks, R. A. Gallium, Germanium, and Indium. 
U.S. Geol. Survey. Prof. Paper 820, 1973, pp. 237- 


3 Roskill Information SE Ltd. The Economics 
of Gallium. May 1973, —99. 

* Breteque, P. de la. Bin Baier EC D'Informa- 
tion No. 12, Avec Bibliographie ie SIE (Gal- 
lium, Information Bulleti o. 12, With Bibliog- 
raphy 1973-1974). AUD Fence S.A. December 


1974, 489 pp. 

ò Barrett, J., and R. H. Heil, Jr. Trends in 
Crystal Growing. Sole toate Technol., v. 17, No. 2, 
Ito, E K. Smeltzer, and S. C. C. 


e 1974, d'Ae a! 


Chu. ea Growth and Characterization of Gal- 
lium Nitride. J. Electrochem. Soc., v. 121, No. 1, 
January 1974, pp. 159—162. 

Wang, C C. CF C. Dougherty, P. J. Zanzucchi, 
and S. H. ' McFarlane III. Epitaxial Growth and 
Properties of GaAs on Magnesium DR VAT S To 

lectrochem. Soc., v. 121, No. 4, April 1974, 


71-582 
G., and D. L. Keune. LED Tech- 


u Craford, M. 
nology. Solid State Technol., v. 17, No. 1, January 
1974, pp. 39-58. 
? Chemical & En: eer News. Science. V. 52, 
No. 45, Nov. 11, 19 
Solid State Tech e oss lanted GaAs In- 
iver Laser Fabricated. V. 17, No. 4, April 1974, 
p. 


. Scientists Use Proton Implantation in 
GaAs To 5 Optical Waveguide / Detector. 
V. 17, No. 6. June 1974, p. 13. 


Gem Stones 


Robert G. Clarke 


The production value of gem stones and 
mineral specimens in the United States 
during 1974 was estimated to be $4.6 mil- 
lion, an increase of 70% over that of 1973. 
Most of the value was contributed by the 
few companies which operated deposits for 
emerald, jade, opal, sapphire, and tur- 


quoise. Amateur collectors were important 
even though their total contribution was 
surpassed by the commercial operators. 
The commercial operators sold mainly to 
wholesale or retail outlets and occasionally 
to jewelry manufacturers. 


DOMESTIC PRODUCTION 


Gem stone production was estimated to 
be $1,000 or more for each of 39 States. 
The following States accounted for 70% 
of the total production value in thou- 
sands: Arizona, $1,500; Oregon, $500; 
Montana, $400; Nevada, $400; California, 
$220; and New Mexico, $200. 

Gem stones are considered as one of the 
reliable items of value sought by people as 
a hedge against inflation. Added to this 
demand, the recent tremendous increase in 
American Indian jewelry has stimulated 
the turquoise mining industry to new rec- 
ords in value of output. 

The Fairburn agate received its name 
from the town in which it was found first, 
Fairburn, S. Dak. Fairburns are beautiful 
agates noted for many fine lines in the 
pattern and brilliant natural colors. Be- 
cause of the sharp contrasts of red, white, 
yellow, and black bands, they are Mten 
considered the world's most beautiful 
agates. Good ones sell for $5 to $100 per 
pound. Two articles described the collect- 
ing areas.* 

Cape May “diamonds” are little quartz 
pebbles washed onto New Jersey beaches.“ 
These are sold in most Cape May souvenir 
shops. In addition to beachcombing for 
the “diamond” quartz pebbles, collectors 
also gather pebbles of citrine, rose quartz, 
amethyst, smoky quartz, unakite, jasper, 


basanite, ilmenite, zircon, and various fos- 
sils of shellfish. 

Several good quality diamonds, up to 2 
carats in weight, were found at the Crater 
of Diamonds State Park in Arkansas, ac- 
cording to reports from park authorities. 


Some of the world’s finest sparkling 
quartz crystals are found in northern and 
western Arkansas where the collecting lo- 
calities are numbered by the dozens.‘ Ama- 
teurs are permitted to collect at the com- 
mercial mine described. The record clear 
crystal from the operation measured 57 
inches in length and 37 inches in width. 

Descriptions of field trips, events, and 
mineral and gem stone finds were reported 
regularly in the following publications: 
Gems and Minerals, Lapidary Journal, 
Mineralogical Record, and Rocks and Min- 
erals. 


The quantity and value of emerald, 
jade, sapphire and tourmaline produced 


oe scientist, Division of Nonmetallic Min- 
erals. 

2 Linde, M. Collecting Fairburn ARIS 
and Minerals, No. 439, May 1974. pp. 22-23. 

Josiassen. S. Rockhound Paradise. Gems and 
Minerals, No. 439. May 1974, p. 23. 

3 Thomas, C. A. Bonus Trips in the Cape May. 
We Jersey Area. Gems and Minerals, No. 445, pp. 


! Broughton. P. L. Rock Crystal Clusters From 
Coleman Crystal Mine Near Hor Springs, Arkansas. 
ee Journal, v. 28, No. 4. July 1974, pp. 724 


Gems 
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domestically were withheld to maintain 
confidentiality. About 9 tons of rough opal 
was produced and was valued at $68,000. 
The production of turquoise of all grades 
and qualities was nearly 160 tons valued 
at $2.0 million. Producers of gem stones in 
the United States, by principal gem stone 
reported, were as follows: 

Emerald.—Big Crabtree mine, Mitchell 
County, N.C., operated by PBH Emerald 
Co. P.O. Box 163, Little Switzerland, 
N.C. 28749. 

Jade.—Stewart Jewel Jade mine, Kobuk 
Village, Alaska, operated by Stewart Jewel 
Jade Co., 531 4th Ave., Anchorage, Alaska 
99501. 

Opal.—Jeppesen and Wilson mine, Clark 
County, Idaho, operated by: Jeppesen, 
Wilson, and others, Rt. 2, Box 162, Idaho 
Falls, Idaho 83401. Operated on a daily 
fee-digging basis for amateur collectors. 

Lorrie Lee mine, Humboldt County, 
Nev., operated by Charles L. Eddy, 10799 
Sherman Grove, Sunland, Calif. 91040. 

Royal Peacock mine, Humboldt County, 
Nev., operated by Harry W. Wilson, Denio, 
Nev. 89404. 

Spencer Opal mine, Clark County, 
Idaho, operated by Mark L. Stetler, 1862 
Ranier St, Idaho Falls, Idaho 83401. 
Operated on a daily fee-digging basis for 
amateur collectors. 

Sapphire.—Chaussee Sapphire mine, Gran- 
ite County, Mont., operated by Chaussee 
Sapphire Corp., P.O. Box 706, Philipsburg, 
Mont. 59858. Also sold unscreened material 
to tourists during the summer months. 

Sapphire Village mine (Yogo Gulch), 
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Judith Basin County, Mont., operated by 
Sapphire International Corp. Box 30, 
Utica, Mont. 59452. 

Tourmaline.—Plumbago Gem mine, Ox- 
ford County, Maine, operated by Plum- 
bago Mining Corp., P.O. Box 366, Con- 
gress Street, Rumford, Maine 04276. 

Turquoise.— Aurora mine, Lander County, 
Nev., operated by Carico Lake Mining Co., 
P.O. Box 3426, Albuquerque, New Mexico 
87110. 

Blue Jim mine, Lander County, Nev., 
operated by James Elquist, Box 255, Battle 
Mountain, Nev. 89820. 

Cortez Canyon mine, Lander County, 
Nev., operated by Nevada King Turquoise 
Co., P.O. Box 21, Searchlight, Nev. 89046. 

Duval mine, Mohave County, Ariz., 
turquoise operations by L. W. Hardy Co., 
Inc., 3809 E. Highway 66, Kingman, Ariz. 
86401. 

Pinto Valley mine, Gila County, Ariz., 
operated by L. W. Hardy Co., Inc., 3809 
E. Highway 66, Kingman, Ariz. 86401. 

Red Mountain Turquoise mine, Lander 
County, Nev. operated by Donald B. 
Potts, Box 629, Tonopah, Nev. 89049. 

Shoshone mine, Lander County, Nev., 
operated by Lombardo Turquoise Milling 
and Mining Co., Box 148, Austin, Nev. 
89310. 

Tina Gem mine, Lander County, Nev., 
operated by Richard G. Bonner, Box 948, 
Fallon, Nev. 89406. 

Villa Grove Turquoise mine, Saguache 
County, Colo., operated by Clayton C. 
Musick, Box 101, Villa Grove, Colo. 
81155. 


CONSUMPTION 


Domestic gem stone output went to 
amateur and commercial rock, mineral, and 
gem stone collections, objects of art, and 
jewelry. Apparent consumption of gem 


stones (domestic production plus imports, 
minus exports and reexports) was $401 
million, about 5% less than that of 1973. 


PRICES 


Typical costs to a retail jeweler for a 
2-week period in December 1974 for rep- 
resentative gem stones, based on a survey 
of dealers in all parts of the United States, 


were as follows:* 


5 Jewelers! Circular-Keystone. JC-K's Colored 
ne Price Index. V. 145, No. 5, February 1975, 
p. 51. 
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Carat Median price Price range 
Gem stone weight per carat per carat 
Amethyst es Ss es sn EES 10 $12 $8-$20 
nne 8 95 60-200 
IEEE ͥͥͥ Wh ee 8 800 200-1,600 
CAU EE 10 1,000 600—5,000 
Citrine- EE 10 4-20 
! % ]³Ü⁰Ü ö AA 1 1,100 500—7,000 
Green garnet En 1 275 150-400 
Man's sky blue star _____._____---.--___-------- 10 200 80—1,000 
Peridot  .— . ß 15 40 25-60 
, ee dE 2 800 850—15,000 
r quB Mam 2 600 250-2,200 
TL, TEE 220 
Tourmaline el 10 85 20-75 
White/opal ferry 6 80 856—100 


Turquoise prices, wholesale, per pound, 
Kingman, Ariz., were as follows: 


Natural turquoise 
Low- Medium- 
grade grade 
Kingman 
mine $80 $100-125 .$200-250 
Castle 
Dome 
mine 80 100-125 150-200 
Treated, cutting-grade turquoise 
Grade 1—Blue -...— $60 


High- 
grade 


Treated, tumbled-polished turquoise 

14-inch = small; %-inch-'4-inch = 
medium; H- inch and up = large. The 
tumbled-polished turquoise is the same 
price regardless of size. 


Grade 1—Blue .....-....- $60-$80 
Grade 1—Blue Green 20-40 
Grade 1—Green .-..----- 20-40 
Stabilized turquoise 
Grade! $100 
Grade 2 ³ A 8 80 
Grade 3 222222225. 60 


No survey was made of diamond prices. 


Grade 1—Blue Green 40 However, diamond price trends indicated 

Grade I Green 30 that a 25% increase occurred in the 
higher range and that the lower range 
was unchanged. 


FOREIGN TRADE 


Exports of all gem materials amounted 
to $320.7 million, and reexports to $165.3 
million. Diamond accounted for 9596 of 
the value of exports and 9296 of the value 
of reexports. Exports of diamond in total 
were 285,136 carats valued at $304.6 
million. Of this total, diamond cut but 
unset, suitable for gem stones, not over 
0.5 carat, was 50,340 carats valued at 
$18.1 million; and cut but unset, over 
0.5 carat, was 234,796 carats valued at 
$286.5 million. 

Reexports of diamond amounted to 
1,176,132 carats, valued at $151.8 million, 
in categories as follows: Rough or uncut, 
suitable for gem stones, not classified by 
weight, 1,059,089 carats valued at $92.7 
million; cut but unset, not over 0.5 carat, 
56,686 carats valued at $13.3 million; 
cut but unset, over 0.5 carat, 60,357 
carats, valued at $45.9 million. 

The seven leading recipients of diamond 


exports accounted for 92% of the carats 
and 95% of the value and were as follows: 
Hong Kong, 80,627 carats valued at 
$87.8 million; Switzerland, 75,933 carats, 
at $63.9 million; the Netherlands, 36,107 
carats, at $58.2 million; Japan, 37,247 
carats, at $30.6 million; Belgium, 20,170 
carats, at $28.6 million; West Germany, 
7,822 carats, $10.9 million; and France, 
4,968 carats, at $10.2 million. The six 
leading recipients of diamond reexports 
accounted for 93% of the carats and 
90% of the value and were as follows: 
Israel, 437,476 carats valued at $41.3 
million; Belgium, 383,943 carats, $33.1 
million; the Netherlands, 197,919 carats, 
$31.0 million; Switzerland, 54,924 carats, 
$20.8 million; Japan, 8,812 carats, $5.3 
million; Hong Kong, 12,454 carats, $5.0 
million. 

Exports of all other gem materials 
amounted to $16.0 million. Of this total, 
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pearls, natural and cultured, not set or 
strung, were valued at $0.8 million. 
Natural precious and semiprecious stones, 
unset, were valued at $13.3 million; and 
synthetic or reconstructed stones, unset, 
were valued at $2.0 million. Reexports of 
all other gem materials amounted to $13.5 
million. Reexports of pearls amounted to 
$0.9 million; of natural precious and semi- 
precious stones, unset, to $12.5 million; 
and of synthetic or reconstructed stones, 
unset, to $0.1 million. 

Imports of gem materials decreased 6% 
in value from those of 1973. Diamond 
accounted for 86% of the total value of 
gem material imports. 

Although rough and uncut diamond 
imports were reported from 28 countries, 
over 99% in value were from 10 countries 
as follows: The United Kingdom, 911,165 
carats, $211.8 million; the Republic of 
South Africa, 389,222 carats, $69.0 
million; Sierra Leone, 453,084 carats, 
$57.6 million; the Netherlands, 51,101 
carats, $19.2 million; Belgium-Luxem- 
bourg, 43,260 carats, $14.8 million; Li- 
beria, 5,724 carats, $8.7 million; Ven- 
ezuela, 382,738 carats, $8.2 million; Israel, 
36,878 carats, $8.1 million; Central African 
Republic, 131,912 carats, $6.8 million; 
and France, 30,501 carats, $5.7 million. 
Cut but unset diamonds, not over !^ 
carat were imported from 30 countries; 
however, the imports of this category from 
8 countries amounted to 99% of its total 
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value as follows: Belgium-Luxembourg, 
838,552 carats, $119.7 million; Israel, 
710,386 carats, $109.3 million; India, 
219,250 carats, $26.5 million; the Repub- 
lic of South Africa, 12,956 carats, $3.8 
million; the Netherlands, 28,183 carats, 
$3.6 million; the U.S.S.R., 13,161 carats, 
$2.6 million; the United Kingdom, 16,967 
carats, $2.3 million; and, France, 19,557 
carats, $2.1 million. 

For diamond cut and unset, over 0.5 
carat, 98% in value came from the fol- 
lowing six countries: Belgium-Luxembourg, 
114,815 carats, $43.2 million; Israel, 63,234 
carats, $19.6 million; the Republic of 
South Africa, 9,837 carats, $6.0 million; 
the Netherlands, 3,714 carats, $1.4 million; 
the U.S.S.R., 1,964 carats, $1.0 million; 
and, the United Kingdom, 1,742 carats, 
$0.9 million. 

Imports of emeralds increased 16% in 
quantity and 4% in value. Imports of 
rubies and sapphires increased 8% in value. 
Natural pearls and parts increased 20% 
in value but cultured pearls decreased 
4% in value. Imitation pearls decreased 
19% in value. Other precious and semi- 
precious stones, rough and uncut, de- 
creased 21% in value. Other precious 
and semiprecious stones, cut but unset, 
increased 16% in value and others, not 
in these categories, increased 21% in value. 
Synthetic gem stones, cut but unset, de- 
creased 37% in value and imitation gem 
stones increased 29% in value. 


Table 1.—U.S. imports for consumption of precious and semiprecious gem stones 
(Thousand carats and thousand dollars) 


Stones 


Diamonds : 
Rough or uncut 
Cut but une ͤé««4«4é „ 
Emeralds: Cut but unset .... 
Coral cut but not set, and cameos suitable 
for use in jewelry 
raba and sapphires: Cut but unset .. 


Imitation 
Other precious and semiprecious stones: 
ugh and uncuetkke 
Cut but unset __.______-__ ek 
Other n. s. pff 
Synthetic : 
o Voie uns et number .. 


ee — . Se vm ze em pm o o mn më oe c fm 


C wm emp —— ewe eee ew — ew we mp me wm ew eee — ewe —— — E ew — 


vised. NA Not available. 
1 Adjusted by the Bureau of Mines. 


1978 1974 
Quantity Value Quantity Value 

12,821 1 460,198 2,450 412,678 
2,860 r 860,987 2,088 847,362 
r 750 r 82,865 871 84,046 
NA 2,108 NA 8,082 
NA 19,336 NA 20,960 
NA 28 NA 249 
NA 368 NA 440 
NA 9,232 NA 8,874 
NA 1,257 NA 1,019 
NA 5,859 NA 4,646 
NA 25,043 NA 29,088 
NA 1,682 NA 1,851 
16,865 10,066 9,271 6,316 
NA 841 NA 362 
NA r 8,803 NA 11.352 
NA r 988,018 NA 882,320 
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WORLD REVIEW 


Australia.— Descriptions of the two areas 
in Australia, where most of the world’s 
sapphires are produced, was provided in 
a recent issue of the Lapidary Journal.“ 
The Swanbrook mine, near Inverel, sev- 
eral hundred miles north of Sydney, New 
South Wales, is a strip mining operation of 
Dominion Mining N.L. and is one of the 
largest of about 50 mines in the area. 
Each truckload of gravel mined contains 
about 100 grams (2 ounces) of sapphire 
of which about 1096 is gem quality and 
sold by the carat. The rest of the sapphires 
are sold by the kilogram to collectors. 
Mechanical separation by screens and 
sieves is done first, followed by hand- 
sorting to pick out the materials which 
cannot be separated mechanically. The 
mine is in a cultivated area and all land 
is restored to its original condition. The 
Queensland sapphire fields are in the 
vicinity of the settlement of Anakie, about 
200 miles west of Rockhampton. Individual 
miners are allotted mining areas 66 by 66 
feet. The sapphire-bearing gravel is gen- 
erally not more than 3 feet deep and 
mining is done by hand. If water is avail- 
able, the gravel is washed over a screen, 
but dry sorting is also practiced in this 
arid area of Australia. 

Production of opal in Australia probably 
accounts for 98% of the world’s supply. 
Several well-illustrated articles described 
the localities in Australia where opals are 
found and also the methods used to mine 
them.’ At Coober Pedy, the largest field 
in South Australia, heavy equipment such 
as bulldozers, is used to supplement the 
pick and shovel common to other areas. 
Two other major areas are Ankamooka, 
also in South Australia, and Lightning 
Ridge in New South Wales. Opal prices 
varied, depending on quality, from about 
$1 per ounce for the lowest grade of 
crude to $1,200 per ounce for excellent 
quality. Top grade opal in larger pieces up 
to 1 ounce in size sold for nearly $3,000 
per ounce. 


Botswana.— The Orapa mine of the De 
Beers Botswana Mining Co., (Pty.) Ltd., 
produced an estimated 2,718,000 carats of 
diamond from 2,954,000 tons of ore treated 
or 92 carats per ton treated. Gem stones 
were about 15% of the yield. Sampling of 
kimberlite pipes, DK 1 and DK 2, by De 
Beers was completed but negotiations on 


further development were still in progress. 
The Government of Botswana has requested 
a review of terms for the Orapa mine." 
Drilling was continued in several kimber- 
lite pipes in southern Botswana. 

Brazil.—The only large mechanical oper- 
ation, Mineração Tejucana, S. A., reported 
production of 65,861 carats of diamond 
from 8.6 million cubic yards of gravel 
dredged and treated during 1973. Average 
sales price was $33.81 per carat. Pro- 
duction was about equally divided between 
gem and industrial stones. 

The Brazil National Department of 
Mineral Production published its first 
bulletin on prices of minerals and metal- 
lurgical products for the period of January 
to March 1974. For precious and semi- 
precious stones the price list gave a range 
for the various qualities and median price 
f.o.b. Rio de Janeiro for diamond, aqua- 
marine, emerald, chrysoberyl, citrine, ame- 
thyst, topaz, morganite, kunzite, garnet, 
opal, alexandrite, and tourmaline. 

Central African Republic.—The 1974 
diamond production attained a level about 
one-fifth higher than that of 1973. About 
two-thirds of the output was gem stone 
diamond by weight; and by value, gem 
stone diamond was more than 90%. 
Diamond exports accounted for about 35% 
of the foreign exchange receipts. Société 
Centrafricaine d'Exploitation Diamantifére 
was formed as a joint enterprise in 1973 
by Diamond Distributors International, 
Inc., of New York, Cominco, Ltd., of Can- 
ada, and the Government to mechanize 
mining operations as well as to aid diggers. 
The joint enterprise was credited with the 
gains for 1974. 

Ghana.—The Ghana Department of 
Mines reported diamond production of 
2.3 million carats in 1973, a decline from 


* Curtis, R. Sapphire Treasure Won From au 


tralian en-Cut ine. Lap BEER v. 28, 
No. 8, November 1974, pp 
Kovac, ucensland s Sapphires. Lapidary 


Journal, v. 28, eebe 1974, pp. 13185 


7 Wright, D. The Craze for Opal. Lapidary Jour- 
nal. v. 27, No. 11, February [rio po. 1726-1732. 

Ross, R. Lightning Ridge Block Opal Knobby. 
Lapidar Journal, v. 27, No. 12, March 1974, pp. 
1796-1 802. 

Oakley, P. 
Australia. Lapidary Journal, v. 
1974. PP. 778-789. 

8 De Beers Consolidated Mines Limited. Annual 
Report 1974, p. 22. 

9 Page 5 of work cited in footnote 8. 
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the 2.7 carats produced in 1972. Since 
1968, the average annual production from 
Ghana's two diamondiferous areas, the 
Birim River Basin (Eastern Region) and 
the Bonsa Region (Western), has averaged 
2.47 million carats. Three companies, 
Ghana Consolidated Diamonds, Ltd., Cayco 
(Ghana) Ltd., and the Amalgamated Dia- 
mond Corp., are actively engaged in mining 
diamonds in the Birim River Basin. First 
International Natura Corp. of the United 
States completed exploration in the Birim 
and Pra River areas, and it was reported 
the firm would be issued a license for a 
project in which the Government will own 
a 5596 share. Since the liquidation in 
1969 of Takrowase Diamond Field, the 
Government has preferred participation 
rather than outright ownership in diamond 
mining operations. Effective from October 
1, 1972, the Government acquired by de- 
cree a 55% interest in Consolidated 
African Trust’s Ghana diamond operations 
by forming Ghana Consolidated Diamonds 
Ltd., in which Consolidated African Selec- 
tion Trust Ltd. has a 45% share. Ghana 
Consolidated Diamonds Ltd. production in 
the 5-year period, 1968-73, was 2.39 
million carats, or about 96% of the coun- 
trys production, according to Ghana's 
Mines Department. The output averages 
about 1096 gem stones of high quality. 

Kenya.—A pink corundum deposit was 
claimed to be possibly the largest ruby 
mine in the world and was also the sub- 
ject of dispute between Government ad- 
ministrators and geologists from the United 
States who made the original discovery.” 
According to the reports, about 300 kilo- 
grams of corundum were exported in the 
first 9 months of 1974 and were worth 
between $30,000 and $40,000 or over 
$100 per kilogram. The mine is located in 
the Tsavo National Game Park in south- 
eastern Kenya. 

Lesotho.—On March 1, 1974, an an- 
nouncement was made that De Beers Dia- 
mond Corp. and the Government of 
Lesotho (GOL) reached an agreement in 
principle on opening the Letseng-la-terai 
diamond mine in the Maluti mountains 
at an estimated cost of over $30 million.” 
The agreement was to be signed early in 
1975.? GOL will have a 25% equity in 
the corporation and will receive 62.5% 
of profits after recovery of invested capital. 
If the mine were to prove substantially 
more profitable than anticipated, the GOL 
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percentage of profits could rise on a sliding 
scale to a maximum of 72%. Production 
is expected to start in 1977 at a rate of 
4,000 tons of ore per day. A diamond 
sales company registered in Lesotho will 
be established and, throughout the life of 
the mine, the production will be marketed 
through the Central Selling Organization. 

South Africa, Republic of.—In April 
1974 a miner found a 616-carat gem 
diamond in the crusher at the Dutoitspan 
mine in the Kimberley area.“ The diamond 
is the ninth largest gem diamond ever 
found and is the largest found in the 
Kimberley area. The announcement by 
De Beers said that the diamond was a 
yellow octahedron of good shape but not 
of the best quality. 

Diamond sales by the Central Selling 
Organization decreased from R921 million 
($1,289.4 million) in 1973 to R849 million 
($1,288.6 million) in 1974, or 7.8%. Pro- 
duction of the larger and more valuable 
stones from all mines, old and new, declined. 
Generally, the increased demand for small 
diamonds was insufficient to offset the drop 
in value due to lower sales of large dia- 
monds. 

Sri Lanka.—The State Gem Corporation 
established a gem export incentive program 
under which exporters could reserve 25% 
of their gem value in unrestricted external 
accounts. The program created a boom in 
gem stone mining because all other seg- 
ments of the business population, in addi- 
tion to those already in the gem stone 
industry, joined in the export market to 
have access to the trade privileges. Gem 
stones in 1973 ranked fourth after tea, 
rubber, and coconut products in value 
of exports and were expected to rank 
second in 1974, exceeded only by the value 
of tea. Prior to 1973, gem stones con- 
tributed little to the total export value 
of Sri Lanka, but the 20-fold increase of 
the value in 1973 compared with that of 
1972 raised the value of gem stones into 
the top rankings. Gem stones of interest 
to collectors include sapphire, ruby, garnet, 


10 U.S. Bureau of Mines. Diamond: Ghana. Min- 
eral Trade Notes, v. 71, No. 7, July 1974. pp. 3-4. 

11 Arkansas Gazette. Americans, Kenya Seeking 
Ruby Mine. Oct. 7, 1974, sec. A. p. 8. 

12 U.S. Bureau of Mines. Diamond: Lesotho. 
Mineral Trade Notes, v. 71, No. 5, May 1974, p. 


13 Pages 5 and 6 of work cited in footnote 8. 

14 World Mining. Republic of South Africa. Dia- 
monds Sparkle Again for DeBeers. V. 27, No. 6, 
June 1974, p. 52. 
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catseye, spinel, moonstone, alexandrite, 
tourmaline, and varieties of quartz. 
Thailand.—Major gem stones mines in 
Thailand are located in the provinces of 
Chantaburi, Kanchanburi, Phrae, Si Saket, 
and Trat.“ The following types of gem 
stones are found: Ruby, sapphire, spinel, 
peridot, garnet, zircon, beryl, tourmaline, 
jadeite, quartz, and occasionally diamond. 
A high-volume of jade and rough sapphire 
stones are imported and reexported as cut 
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stones because of the lower labor costs 
in Thailand. The majority, about 85%, 
of Thai gems are sold as cut stones. In 
Bangkok, the average prices for cut stones 
late in 1973 were $500 per carat for ruby, 
$380 per carat for blue sapphire, and $70 
per carat for yellow sapphire. In 1957 
gem stone exports amounted to about 
$380,000 but in 1973 the total value was 
about $31.0 million. 


TECHNOLOGY 


The world's third largest rough dia- 
mond—the 968.9-carat Star of Sierra 
Leone—was cut into 11 fine white gem 
stones ranging from 143.2 carats to 1.85 
carats.” The total weight of the cut stones 
was 328.14 carats, a recovery of 33.9% 
comparing favorably with previously cut 
large stones. 

Two color-illustrated articles described 
in detail the effects of either gamma radi- 
ation or heat treatment on the resulting 
gem stone colors.” 

Colorless to pale-yellow topaz turned to 
a sherry color (imperial topaz) or to 
brown; however, an occasional topaz turned 
blue when irradiation was followed by 
heating. When colorless quartz was gamma- 
irradiated, it had a smoky or amethyst 
color, depending on the iron and aluminum 
content as well as the growth direction. 
Some natural colorless or pale-color beryl 
turned a deep-blue color after radiation, 
but the color was unstable on exposure 
to light. Similar dosages of gamma irradi- 
ation induced major color changes in 
tourmaline, but the stability of these colors 
was unpredictable on exposure to light 
or heat. An unstable new color in some 
Brazilian crystalline quartz was produced 
by gamma irradiation followed by gentle 
heating techniques. Pearls, a gem stone 
material, turned gray, bluish-gray, or blue 
by gamma irradiation and were stable. 
Kunzite turned a deep green after gamma 
irradiation but bleached on exposure to 
light or after heating. Minor color changes 
apparently were produced in jade and no 


changes appeared in opal after irradiation. 

Technological progress in the use and 
application of lasers and grasers (X-ray 
laser) in gem stone analyses was reported.” 
Items of significant progress were as fol- 
lows: 

1. High-output laser systems have pro- 
cessed a variety of materials including 
plastic, metal, stone, and minerals. 

2. Laser interferometry, holography, and 
acoustical holography have been used for 
the nondestructive testing of materials. 

3. The X-ray laser or graser has been 
used in research and may lead to know- 
ledge of the molecular structure of matter 
but it is extremely dangerous to use. 

The first International Kimberlite Con- 
ference was held in the Republic of South 
Africa and Lesotho September 17 through 
October 8, 1973.'? The conference of about 
200 delegates from 20 countries brought 
together geologists who have an interest 


16 Bangkok Bank oon Review. Other Aspects 
of the Economy. Gem Stones—A Promising In- 
dustry. V. 16, o. 3, March 1975, pp. 172-176. 

16 Jewelers” Circular-Keystone. The Diamond 
Scene. Winston Cuts Sierra krone Star, Largest 
A 143.2 Carats. V. 151, 4, January 1975, 
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17 Nassau, K. The Effects of Gamma Rays on the 


Color Dad Beryl, m Quartz, pret and To- 
paz. nok FEY Journal, v. 28, No. 1, April 1974, 
pp. 20-26, 

Nassau, e The. Effect of Gamma Rays on 


Tourmaline, "Greenish Yellow Quartz, Pearls, Kunz- 
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October 197 pp: 1064-1074, 1084. 

18 aldran. Progress in Laser Technology and 
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in the discovery of kimberlites, which can 
be the source rock for diamond. 

The eruption of kimberlites in various 
parts of the world has brought an unusual 
variety of rock to the surface from the 
upper mantle and crustal basement. South- 
ern Africa is rich in kimberlites, and the 
kimberlite occurrences in the small country 
of Lesotho alone amount to 17 pipes, 21 
dike enlargements, and more than 200 
dikes.” 
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A guide to collecting in working and 
abandoned mines was published and 
strongly emphasized attention to safety." 
The publication was directed towards the 
experienced mineral collector who occasion- 
ally has the opportunity to go underground. 


Lesotho National Development Corp. Lesotho 
Kimberlites, ed. by P. ixon. Printed by Cape 
& Transvaal Printers, Ltd., etown, Republic of 
rat une 


1973, 336 pp., 69 plates. 

W. E. Guide to Underground Col- 
ere Kd Mineralogical Record, v. 5, No. 3, 
kom, 1974, pp. 128-137. 


Gold 


By J. M. West ! 


The price of gold on the open market 
reached an alltime high, approaching $200 
per troy ounce for a brief interval at the 
end of 1974. Selling prices in New York 
averaged $159.74 per ounce, 63% higher 
than the 1973 average. The official gold 
price, at which Government gold was 
valued, remained at $42.22 per ounce. 
Prices were influenced by the expectation 
that the U.S. Government would remove 
restrictions on gold ownership by its 
citizens. A law permitting private owner- 
ship was passed in August 1974 and this 
provision of the law became effective on 
December 31, 1974. The upswing in prices 
was limited by several factors: Uncertain- 
ties about the levels of demand of the 
newly created private sector at yearend; 
declining commercial demand owing to 
recession; the announcement in December 
that 2 million ounces of Treasury gold 
would be offered for public sale on 
January 6, 1975; sharply increasing im- 
ports of gold coins (important restrictions 
were removed in December 1973); and 
the introduction of gold futures trading 
at yearend, which tended to substitute for 
direct purchase and physical acquisition 
of the metal. 

Supplies of gold to U.S. markets were 
supplemented by sales of foreign Govern- 
ment-owned gold from stocks on deposit 
at the Federal Reserve Bank in New York. 
Sales amounted to 2.14 million ounces in 
1974, up 0.45 million over those in 1973. 
Gold coin imports were estimated to have 
totaled 3.09 million ounces valued at $552 
million. Total gold imports were down 
3196 in 1974, to 2.65 million ounces, but 
imports in unrefined form were up 4096 
to 0.33 million ounces. Domestic mine 
production declined for the fourth straight 
year to 1.13 million ounces, a 496 drop. 
The leading producer was once again the 
Homestake mine, a deep underground 


operation of the Homestake Mining Co. 
in Lead, S. Dak. This also made South 
Dakota the leading State in gold output. 
Nevada, with the Carlin and Cortez mines 
supplying most of the State total, was 
second and Utah, third. The three States 
accounted for 80% of total mine pro- 
duction. 

Domestic demand for gold dropped 
31% in 1974, with jewelry and arts 
accounting for 52%; dental, 11%; and 
other uses (mainly electronic), 3796 of 
the total consumed. Inventories of gold 
in refiners’, dealers’, and manufacturers’ 
hands declined 178,000 ounces (4%) 
during the year until December when an 
estimated 1.35 million ounces was acquired 
by dealers to meet anticipated new de- 
mands after ownership restrictions were 
rescinded. 

Elaborate plans were made by fabri- 
cators and dealers to market new gold 
products in many forms, weights, and 
varieties of packaging directed toward 
investment purchases. New sales arrange- 
ments were made between traditional 
suppliers and dealers, some of whom had 
little previous experience in selling gold. 
“Certificate plans" were introduced for 
installment purchases, and estimates of 
1975 gold demand for private holding 
were reported variously but generally be- 
tween 5 and 15 million ounces. At yearend, 
five new futures exchanges for gold 
opened, two in New York and the others 
in Chicago. 

World gold supplies declined, with pro- 
duction down 7.5% to 39.8 million ounces. 
The Republic of South Africa produced 
61% of the world total in 1974, its pro- 
duction dropping 11% compared with 
1973 output. U.S.S.R. production was 
significantly higher in 1974 and accounted 


eege scientist, Division of Nonferrous Met- 


603 


604 


for 1876 of world output. Canada ranked 
third and the United States, fourth. 
Samuel Montagu & Co. Ltd., in its 
Annual Bullion Review 1974, estimated 
new gold supplies for the year, in million 
ounces, as follows: From new production 
(excluding U.S.S.R.), 32; U.S.S.R. sales, 
7.4; and other sources, 5.6. Distribution 
of the "'offtake" was reported, as follows, 
in million ounces: Europe, 15.1; United 
States, 7.7; Far East, 3.7; Middle East, 
1.1; Latin America, 1.3; rest of world, 
1.1; and additional amounts to investors, 
15.0. Total supply and demand was esti- 
mated at 45 million ounces, 5596 from 
the Republic of South Africa and 1696 
from the U.S.S.R. World consumption 
of gold in jewelry was estimated to have 
declined 40% in 1974 but this was offset 
by a five-fold increase in sales of gold 
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United States. European industrial con- 
sumption was down 42%, to 8 million 
ounces. Demand for private holding and 
investment was estimated to have increased 
sharply to 27.3 million ounces; 8.3 million 
ounces of this was estimated to have gone 
into the manufacture of gold coins (Re- 
public of South Africa, 35%; Austria, 
26%; Mexico, 23%; Hungary, 6%; 
United Kingdom, 5%). Because of boom- 
ing coin markets, the Republic of South 
Africa announced its coinage of the 
Krugerrand, containing 1 troy ounce of 
gold, would be expanded to a rate of 
150,000 per week early in 1975, which 
would consume nearly 30% of the coun- 
try’s mine production of gold. Kruger- 
rand sales in 1974 were 3.2 million, in- 
cluding 1.1 million to West Germany, 0.9 
million to the United Kingdom, and 0.7 


coin, particularly in Europe and the to Switzerland. 
Table 1.—Salient gold statistics 
1970 1971 1972 1978 1974 
United States: 
Mine production 
thousand troy ounces .. 1,743 1,495 1,450 1,176 1,127 
Value ............- thousands .... $63,439 $61,673 $84,967 $115,000 $180,009 
Ore (dry and siliceous) produced: 
Gold ore .... thousand short tons 3,687 8,471 8,316 4,715 4,598 
Gold- silver ore do 214 167 173 124 65 
Silver ore ----------------- do 719 574 355 870 560 
Percentage derived from: 
Dry and siliceous ores 61 60 58 52 58 
Base- metal ores 37 39 41 47 41 
Pfenenenee........ 8 2 1 1 1 
Refinery production 1 
thousand troy ounces .. 1,750 1,437 1,478 r 1,210 1,021 
Export? do 1.074 1.339 1.472 2,985 8,863 
Imports, general? _.___.____-_-_ do 6.652 7,201 6,126 8,845 2,651 
Stocks Dec. 31: 
Monetary) millions 311.072 310.206 $10,487 $11,652 $11,652 
Industrial thousand troy ounces .. 8,984 4,315 4,407 4,498 5,670 
Consumption in industry and the arts 
do 5.978 6.983 7.285 6.729 4.651 
g iners Average per troy ouncde $36.41 $41.25 $58.60 $97.81 $159.74 
orld: : 
Production .... thousand troy ounces .. 41,522 46,496 * 44,843 r 42,998 89,780 
Official reserves? |... millions .. $41,275 $44,742 $45,000 $49,850 $49,795 
r Revised. 


! From domestic ores—U.S. Department of the Treasury. 


? Excludes coinage. 
3 Includes gold in Exchange Stabilization Fund. 
* Engelhard selling quotations. 


5 Held by central banks and governments in market economies; gold valued at $35 per troy ounce 
in 1970, $38 per ounce in 1971-72, and $42.22 per ounce in 1973-74. 


Energy consumed in producing gold.— 
Results of a Bureau of Mines survey of 
energy requirements in gold mining (1973) 
completed in 1974 showed that on a per 
ounce of gold basis placer mining con- 
sumed nearly 4 times the energy consumed 
in lode gold mining. The relatively high 
consumption in placer operations was gen- 
erally attributed to the necessity to move 


large quantities of materials by mechanical 
means at existing mining localities. A 
total of 218 reporting gold mine operators 
consumed 154.2 million kilowatt-hours of 
electricity (purchased), 2.3 million cubic 
feet of natural gas, and petroleum prod- 
ucts, as follows, in thousand gallons: 
Heavy fuel, 17; diesel and light fuels, 
2,168; gasoline, 514; and other, 26. Gen- 
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erally, about two-thirds of the energy was 
consumed in mining; one-third went to 
related smelting, beneficiation, and other 
purposes. Explosives for mining and energy 
needed for refining were not considered 
in the survey. 


Legislation and Government Programs.— 
Public Law 93-373, enacted August 14, 
1974, provided for removal of restrictions 
on U.S. citizens buying, holding, and 
selling gold. The pertinent section of the 
Act read as follows: 


Sec. 2. Subsections 3 (b) and (c) 
of Public Law 93-110 (87 Stat. 352) 
are repealed and in lieu thereof add 
the following: 

( b) No provision of any law in 
effect on the date of enactment of 
this Act, and no rule, regulation, or 
order in effect on the date subsections 
(a) and (b) become effective may be 
construed to prohibit any person from 
purchasing, holding, selling, or other- 
wise dealing with gold in the United 
States or abroad. 

„(c) The provisions of subsections 
(a) and (b) of this section shall 
take effect either on December 31, 
1974, or at any time prior to such 
date that the President finds and re- 
ports to Congress that international 
monetary reform shall have proceeded 
to the point where elimination of 
regulations on private ownership of 
gold will not adversely affect the 
United States’ international monetary 
position." 

Restrictions were removed accordingly on 
December 31, 1974. 


In anticipation of the public interest in 


purchasing gold, the Securities Exchange 
Commission (SEC) issued release No. 
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11125 on December 9, entitled. "SEC 
Statement On Gold Ownership," which 
provided advice on purchasing gold and 
to whom complaints of deceptive practices 
should be directed. Copies were available 
from the SEC, Publications Section, 500 
North Capitol Street, N.W., Washington, 
D.C. 20549. 


Section 217 of Public Law 93-463, en- 
acted October 23, 1974, provided for reg- 
ulation by the newly established Commod- 
ity Futures Trading Commission of trans- 
actions for the delivery of silver bullion, 
gold bullion, or bulk silver and gold coins 
pursuant to a standardized contract. Un- 
der the section, effective April 21, 1975, 
all persons would be forbidden to offer 
to enter into or confirm the execution of 
any contract contrary to any rule, regula- 
tion, or order of the Commodity Futures 
Trading Commission. 

The Secretary of the Treasury, by Treas- 
ury Department Order No. 234, dated 
December 18, 1974, authorized the public 
sale of 2 million fine troy ounces of gold 
on January 6, 1975. The sale was con- 
ducted by the General Services Adminis- 
tration's Office of Stockpile Disposal and 
carried out by sealed bids accompanied by 
a 5% deposit. The minimum bid was 
placed at 400 fine troy ounces, and the 
Government reserved the right to reject 
any and all bids. 

As in previous years, the Office of Min- 
erals Exploration, U.S. Geological Survey, 
conducted its program of participatory 
loans for domestic gold exploration proj- 
ects, providing up to 75% of approved 
costs for a few qualifying operators. 


DOMESTIC PRODUCTION 


Reduced domestic gold production dur- 
ing the year resulted partly from declining 
byproduct gold output at copper mines 
and from lower output at the Homestake 
mine in South Dakota. Nevada output, 
however, was 1596 higher than in 1973 
owing to increased recoveries from leach- 
ing and milling operations of Cortez Gold 
Mines in Lander County and from ex- 
panded activities of Carlin Gold Mining 
Co. in Eureka County. Production declined 
at the Knob Hill mine in Washington 
owing to nearly depleted ore reserves. In 


Alaska, an increasing number of placer 
operations contributed to production. 

In many gold mining areas of the coun- 
try, there were reports of renewed gold 
prospecting and development activities, 
with plans revealed for significant invest- 
ments in new production facilities. States 
with the greatest activity were Nevada, 
Colorado, California, Alaska, New Mexico, 
Idaho, and Montana, about in that order. 
Others included Utah, South Dakota, 
Oregon, Washington, Arizona, Georgia, 
and North Carolina. Projects with potential 
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for producing 580,000 ounces of gold per 
year were expected to come into production 
in the 1975-77 period." 

The four leading U.S. gold producers 
provided 75% of total production in 1974; 
97% of all production came from 25 mines, 
only 6 of which were operated primarily 
for gold. Placers contributed only about 
1% of production, as in 1973, but the 
number of placer mines reported decreased 
to 43 compared with 71 in 1973. The 
largest placer producer was UV Industries, 
Inc., operating a bucketline dredge at 
Hogatza, Alaska. Part of the placer output 
continued to come from sand and gravel 
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operators in California and Colorado. 
About 4196 of total gold production was 
a byproduct of other mining. 

An estimated 1.9 million ounces of sec- 
ondary gold was produced by refiners, 
compared with 1.8 million ounces in 1973. 
Amax, Inc., with refining facilities at 
Carteret, N.J., continued as the largest 
U.S. refiner of gold, reporting output of 
973,300 ounces in 1974, mostly produced 
under toll agreements. Production was 19% 
higher than in 1973. Kennecott Copper 
Corp. reported refinery production of 
280,561 ounces in 1974 versus 342,284 
ounces in 1973. 


TOTAL PRODUCTION 


Base metal ore 


Precious metal ore 
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Figure 1.—Sources of U.S. gold production. 


Homestake Mining Co. reported a 4% 
drop in production to 343,650 ounces. 
The average price received on sales was 
$157.96 per ounce compared with $93.36 
in 1973. Revenues from sales from the 
Homestake mine were $47.9 million versus 
$32.9 million in 1973. The average re- 
covered grade of ore was 0.220 ounce per 
ton compared with 0.227 ounce per ton in 
1973, a 3% drop. A total of 1.56 million 
tons of ore was milled, slightly less than 
in 1973 but metallurgical recovery was 
improved to an average 95.12% compared 
with 93.63% in 1973. A reduced supply of 
miners continued to limit tonnages mined. 


Work began on deepening the No. 6 winze 
and advanced 517 feet to a depth of 7,729 
feet below surface by yearend. Sinking of 
the No. 7 winze from the 6,800-foot level 
was expected to start by mid-1975. The 
winzes will provide access to the 8,000-foot 
level. Exploration crosscuts were driven 
toward the western parts of the mine. Ore 
reserves at yearend were estimated at 15.45 
million tons averaging 0.262 ounce per ton 
compared with 15.87 million tons averag- 


3 Melbye, C. E. New U.S. Discoveries and Ex- 
(ie ine Production. Paper pres. at 1975 
nternat. Monetary Im . Miami Beach, Fla. Jan. 
7, 1975. (Copies available from Minerals Engineer- 
ing Co., nver, Colo.). 
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ing 0.280 ounce per ton a year earlier; 
5796 was classified as proven ore. Company 
employment was 1,600 in total, of which 
1,067 employees were in the mining 
department. 

At the Carlin mine in Nevada, 160,500 
ounces of gold was produced, 796 more 
than in 1973. Sales were valued at $26.5 
million compared with $15.0 million in 
1973; net income from the Carlin opera- 
tions rose 9396, to $10.9 million. The 
grade of ore averaged 7% higher in 1974 
than in 1973, at 0.223 ounce per ton and 
slightly less ore, 824,000 tons, was milled. 
The total tonnage of material mined was 
6.27 million tons including waste from 
stripping. Minable ore reserves at yearend 
were 4.18 million tons, averaging 0.233 
ounce per ton (including Bootstrap and 
Blue Star mines), and an additional 0.99 
million tons of somewhat higher grade ore 
was revealed by drilling the flanks of the 
existing Carlin pit area. Exploration con- 
tinued on deeper portions of the Carlin 
deposit in ores with a relatively high- 
carbon content, generally more costly to 
mill. Mining began at the Bootstrap and 
Blue Star properties, where reserves totaled 
2.1 million tons averaging 0.15 ounce per 
ton, which were destined for the Carlin 
mill. Also, the properties contained 0.5 
million tons of 0.02 to 0.04 ounce grade 
to be subjected to heap-leach extraction. 

Mining continued at Cortez Gold Mines 
Gold Acres property and, with higher 
prices, was resumed at the Cortez open 
pit mine in Nevada, but reserves were es- 
timated only sufficient to sustain milling 
until mid-1975. During 1974, 853,500 tons 
of ore was milled averaging 0.116 ounce 
per ton, with recovery of 81.896. Milling 
provided 81,200 ounces of gold versus 
65,400 ounces in 1973, and heap-leaching 
provided 23,100 ounces versus 10,300 
ounces in 1973. About 4 million tons of 


607 


heap-leachable material was under treat- 
ment, with recoveries estimated to date of 
64% at Cortez and 50% at Gold Acres. 
Further exploration was in progress at 
Gold Acres. 

All assets in Alaskan gold operations of 
UV Industries, Inc. were exchanged for 
stock in a wholly owned subsidiary, Alaska 
Gold Co., as of January 1, 1975. The firm 
continued to operate a gold dredge at 
Hogatza and prepared to renew dredge op- 
erations in the Nome area of Alaska in 
1975. Gold reserves in the Nome area were 
estimated at 1.19 million ounces, including 
66,400 ounces added in recent drilling. An 
additional 78,800-ounce reserve was esti- 
mated from recent exploration 5 miles west 
of Nome. Thawing of frozen ground con- 
tinued in advance of dredging. 

Among developments in 1974, the Ajax 
shaft of the Golden Cycle Gold Corp. near 
Cripple Creek, Colo, was sunk to the 
3,350-foot level and mill reconstruction was 
in progress. Test work was completed by 
other companies on heap-leaching projects 
at Round Mountain and Manhattan, Nev., 
and production scale operations were sched- 
uled. A bucket-line dredge was scheduled 
to renew operations early in 1975 at Ham- 
monton, Calif. Studies were progressing on 
significant new cyanidation projects at the 
Getchell mine, Humboldt County, Nev.; 
the Pinson-Prebel mine, also in Humboldt 
County; portions of the Comstock Lode, 
Storey County, Nev.; the Delamar mine, 
Owyhee County, Idaho; and the Golden 
Sunlight mine, Jefferson County, Mont. 
The Atlanta gold-silver mine, in Lincoln 
County, Nev., was scheduled to return to 
production in April 1975 at an annual 
rate of 13,500 ounces of gold and 65,000 
ounces of silver. The mine will be operated 
by Standard Slag Corp. and will be 
worked by open pit methods. 


CONSUMPTION AND USES 


U.S. gold consumption, based on esti- 
mated net purchases of gold by U.S. in- 
dustry, reported by the Office of Domestic 
Gold and Silver Operations, U.S. Depart- 
ment of the Treasury, was 4.65 million 
ounces, 31% lower than in 1973. Pur- 
chases were divided by industrial groups, 
as follows, in thousand ounces (with 1973 
figures for comparison) : Jewelry and arts, 
2,402 (3,473); dental, 509 (679); and 


industrial, including space and deferise, 
1,740 (2,577). All categories were lower 
owing to the recession. About 4896 of total 
purchases were made in the first half of 
the year and 52% in the last half. Ex- 
cluded from the statistics was an esti- 
mated 1.35 million ounces required by 
refiners and dealers in December 1974 to 
meet expected demand by individuals fol- 
lowing the end of ownership restrictions. 
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In addition to bullion consumption, U.S. 
buyers purchased an estimated 3.09 mil- 
lion ounces of imported gold coins in 1974, 
much higher than in 1973. The value of 
these coins was reported at $552 million 
during 1974, 39% marketed in the first 
half and 6196 in the second half of the 
year. 

Owing to higher prices for gold, there 
were increased efforts to substitute less 
expensive metals and to apply gold to prod- 
ucts only where specifically necessary. In 
jewelry, more sales of heavy plated gold 
were reported and less of karat gold, which 
is more expensive and contains much more 
gold. Silver jewelry sales were reportedly 
making inroads on gold jewelry sales be- 
cause of changes in buyers attitudes and 
the introduction of new silver jewelry 
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items. Use of clad metal inlays for elec- 
tronic connections was expanding, with 
increased knowledge of physical and elec- 
trical properties of various alloys. Potential 
for a sharp drop in contact consumption 
of gold was foreseen. Substitution of low- 
gold and nickel-based alloys for 82% gold- 
18% nickel alloys commonly used in high- 
temperature brazing was under study.“ 

Use of thin gold films on window panes 
as protection from solar radiation and to 
reduce fuel costs was described.“ The gold 
was applied by vacuum-film methods; 
sheets up to 100 square feet in area were 
treated, with glass available in various 
shades of blue, gold, and bronze. Gold 
films were also considered useful in devices 
converting solar energy, and a significant 
role for gold was seen in this application.“ 


Industrial, 
space and defense 


Dental 


Jewelry and arts 


1965 1970 1975 


Figure 2.—Gold consumption in the United States. 


STOCKS 


Monetary.—U.S. official gold stocks (in- 
cluding stocks in the Exchange Stabiliza- 
tion Fund) remained the same all year at 
276.0 million ounces valued at $11,652 
million ($42.22 per ounce). Inconvertabil- 
ity of dollars to gold remained in effect. 

Earmarked gold held in Federal Reserve 
banks for foreign official accounts was val- 
ued at $16,838 million at the end of De- 
cember, equivalent to 398.8 million ounces, 
5.5 million ounces less than at the end of 
December 1973. 


Total gold reserves of all central banks 
and governments (excluding those of cen- 


3 Russell, R. J. Properties of Inlay Clad Wrought 
Gold Alloys. aper pres. at Connector Symp., 
Cherry Hill, N.J., Oct. 23, 1974, 15 pp.; available 


from Tech. Materials, Inc., Providence, R.I. 
‘Thornton, J. GE Tries Substitute for Gold in 
7 Engine Brazing. am: Met. Market, v. 81, No. 
4 ae e 1974 
Groth, R., AB BR Reichelt. Gold Coated Glass 
in the Building Industry. e Bull., Chamber of 
Mas of South Africa, v. 7., 3, July 1974, pp. 


o Brinkworth, B. J. Gold Films in Solar Energy 
Keen Gold Bull. v. 7, No. 2, April 1974, pp. 
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traly planned economies) were estimated 
by the Federal Reserve Bank at $49,795 
million in value at yearend 1974 compared 
with $49,850 million a year earlier. The 
major countries or institutions holding 
stocks, with equivalent million ounces at 
the end of 1974, were, as follows: The 
United States, 276.0; International Mone- 
tary Fund (IMF), 153.4; Federal Republic 
of Germany, 117.6; France, 100.9; Switzer- 
land, 83.2; Italy, 82.5; the Netherlands, 
54.3; Belgium, 42.2; Portugal, 27.9; Can- 
ada, 22.0; Japan, 21.1; the United King- 
dom, 21.0; Austria, 20.9; the Republic of 
South Africa, 18.3; and Spain, 14.3. Stocks 
totaled 1,179.4 million ounces. South Afri- 
can stocks declined 0.78 million ounces 
during 1974, partly owing to increased 
coinage. Mexican stocks declined about 1 
million ounces for the same reason. Kuwait 
and Portugese stocks rose 0.7 and 0.4 mil- 
lion ounces, respectively, during the year. 
The U.S.S.R. stocks were believed to have 
remained about the same in 1974 at be- 
tween 60 and 65 million ounces, with pro- 
duction approximately equaling the sum 
of consumption and sales. 

Special Drawing Rights (SDR's) hold- 
ings for all countries in the IMF were 
valued at $10,845 million at the end of 
1974 compared with $10,625 million a year 
earlier. The U.S. reserve position in the 
Fund was $1,852 million at the end of 
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1974 compared with $552 million a year 
earlier. The dollar value of an SDR was 
$1.2243 at the end of 1974 compared with 
$1.2064 a year earlier. Changes in the 
value of the SDR after July 1, 1974, were 
determined from changes in the value of 
a "basket" of the currencies of 16 countries 
whose exports in 1968-72 constituted 1% 
or more of world exports. The new values 
were determined daily by valuing the cur- 
rencies in the basket on the basis of their 
exchange rates on the London Market. 
Prior to July 1974 the SDR was valued 
according to the official price of gold and 
was equivalent to 0.888671 gram of fine 
gold by definition. 

Industrial.—Domestic gold inventories as 
reported by the Office of Domestic Gold 
and Silver Operations, U.S. Department 
of the Treasury, were as follows, in thou- 
sand troy ounces at yearend 1974 (with 
changes from yearend 1973): Refiners, 
3,761 (up 28%); dealers, 1,004 (up 
113%); and manufacturers, 905 (down 
17%). Stocks included an estimated 1.35 
million ounces acquired by refiners and 
dealers in December 1974 to meet ex- 
pected demand by individuals following 
the yearend removal of restrictions on pri- 
vate ownership. Total stocks of 5.67 mil- 
lion ounces were 26% higher than at the 
end of 1973. 
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$42.22 /oz. 
$38/02. 
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Figure 3.—World monetary gold stocks. 


PRICES 


Free market gold prices, as quoted daily 
by Engelhard Industries, rose from a low 
of $117.00 per troy ounce on January 2 to 
a high of $194.75 per ounce on December 
27 and averaged $159.74 for the year. 
From December 27 to the end of the year, 
Engelhard suspended price quotations ow- 
ing to impending changes in marketing 
methods planned as a result of removal of 
restrictions on gold sales. London prices 
during most of the year were about 50 
cents lower than New York prices and the 
average London final price for the year 
was $159.259 per ounce. The highest Lon- 
don price was $197.50 at the initial fixing 
on December 30; the final price that day 
was $195.25 per ounce. On December 31, 
the London final price declined to $186.50. 

Table 2 shows ranges and average prices 
for gold by month during 1974. Prices 


were influenced by a variety of events re- 
lated to world monetary and economic un- 
certainties. Towards the end of the year, 
prices were influenced mainly by specula- 
tion that demand for gold would rise 
sharply as a result of the removal at year- 
end of restrictions on the holding of gold 
by U.S. citizens. However, the price rise 
was limited by the announcement that the 
U.S. Treasury would offer on an auction 
basis up to 2 million ounces of gold bul- 
lion in early January 1975. Subsequently, 
only 754,000 ounces of that offered was 
sold at an average price of $165.67 per 
ounce. The official gold price in the United 
States and most other countries remained 
at $42.22 per troy ounce, the price at 
which Treasury gold stocks were valued. 
No gold was bought or sold at this price, 
however. 
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Table 2.—U.S. monthly gold selling prices, per ounce 


Month 


——— E vm — — — —— — 2 — vm 


—— 2 ——U— 2 — 2 — we mew vm vm wm 


— . — ——— — —— —— A — — —À —— — o m oae o o D aan 


1974 
Average Low High 

$129.69 $117.00 $141.50 

150.75 181.00 175.60 

v 168.92 169.50 178.00 
E 172.81 167.60 180.00 
H 163.77 154.60 170.15 
Í 154.60 144.15 162.25 
144.11 137.00 68.00 

155.12 152.00 159.90 

" 151.98 145.90 158.25 
159.29 154.50 168.75 

182.41 168.20 191.00 

188.48 174.75 1194.75 

159.74 117.00 194.75 


1 No quotations were issued from December 27 to December 31. 


Source: Engelhard Industries. 


FOREIGN TRADE 


U.S. exports of gold in 1974 amounted 
to 3.86 million ounces valued at $228.5 
million. Of the quantity exported, 3.30 
million ounces was designated as monetary 
gold valued at the official rather than mar- 
ket price. Exports of monetary gold in- 
cluded 2.58 million ounces going to Saudi 
Arabia, 0.35 million ounces to Switzerland, 
0.20 million ounces to Mexico, and 0.16 
million ounces to Canada. The balance 
of the gold exported consisted of 0.31 mil- 
lion ounces of scrap and 0.26 million 
ounces of bullion. Most of the scrap went 
to Belgium (4696) and the United King- 
dom (32%). 

Gold imports totaled 2.65 million ounces 
valued at $396.7 million. Imports con- 
sisted of 0.33 million ounces of ore, base 
bullion, and scrap valued at $46 million 
and 2.32 million ounces of bullion valued 
at $350.7 million. Imports were 36% from 
Canada, 22% from the U.S.S.R., 17% 
from Switzerland, 6% from France, and 


19% from 31 other countries. Average im- 
port values for bullion from the leading 
sources were as follows, per troy ounce: 
Canada, $150.38; the U.S.S.R., $144.10; 
Switzerland, $154.25; France, $162.66; 
the United Kingdom, $158.45; and Yugo- 
slavia, $152.76. In addition to imports, 
gold markets were supplied with 2.14 mil- 
lion ounces from foreign government stocks 
stored at the Federal Reserve Bank in New 
York. 

The net inflow of gold to U.S. markets 
(excluding monetary movements but in- 
cluding supplies from foreign stocks in New 
York) amounted to 4.23 million ounces in 
1974 compared with 4.76 million ounces 
in 1973. In addition, an estimated 3.09 
million ounces of gold was imported into 
the country in the form of gold coins dur- 
ing 1974. The inflow of unrefined gold 
was 7% more than the outflow in scrap 
in 1974. 
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Note: Chart includes monetory movements of gold; obo includes 


IMPORTS 


as imports sales of gold in 1974 kom foreign government 


stocks on deposit at Federal Bank, New York. 
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Figure 4.—Net exports or imports of gold. 


WORLD REVIEW 


Despite higher gold prices, world gold 
production declined for the fourth year to 
39.8 million ounces, a 7.5% drop. The 
U.S.S.R. showed the only significant in- 
crease, with output rising 396, to 7.3 mil- 
lion ounces, owing mainly to expanded 
open pit and lode gold mining operations 
at several large facilities. The Republic of 
South Africa produced about the same 
tonnage of ore as in 1973 but 11% lower 
in grade, hence, that much less gold pro- 
duction. Byproduct gold production was 
probably slightly higher than in 1973, but 
copper, the main byproduct source, was in 
less demand toward yearend 1974, and 
production cuts were expected to reduce 
this source of gold in 1975. A significant 
new producer was expected to come into 
production in the Dominican Republic 
early in 1975. Many past producing gold 
properties throughout the world were be- 
ing reexamined in view of higher prices and 
possible utilization of new technology to 
reduce extraction costs. 

World net gold consumption in fabri- 
cated products was estimated by Consoli- 
dated Gold Fields Ltd. at about 23 million 
ounces in 1974 compared with 27 million 
ounces in 1973, down 1596. Although 
jewelry uses dropped sharply, part of this 
drop was offset by a large increase in offi- 
cial gold coinage, which rose from 1.7 


million ounces in 1973 to an estimated 9.2 
million ounces in 1974. Significant increases 
in coinage took place in the Republic of 
South Aírica, Austria, Mexico, Hungary, 
and the United Kingdom. Total net private 
purchases of gold were estimated at 40 
million ounces, including 7 million ounces 
in net trade with the U.S.S.R. Samuel 
Montagu & Co. Ltd. estimated the world 
offtake of gold in 1974 at 45 million 
ounces, including 15 million ounces to 
investors. Private hoarding probably ac- 
counted for 10 to 11 million ounces of the 
offtake. European industrial consumption 
was estimated to have fallen 42%, to 8 mil- 
lion ounces, compared with that of 1973, 
with the sharpest decline in Italy. Gold in 
the form of scrap jewelry and bars was 
dishoarded in the Middle East and Far 
East in amounts estimated to total 4 mil- 
lion ounces in 1974, nearly twice that in 
1973. The U.S.S.R. gold sales were esti- 
mated at 7.4 million ounces. The total 
world supply of gold was estimated at 45 
million ounces. Mocatta and Goldsmid 
Ltd. estimated world consumption at 20.3 
million ounces (excluding coinage) in 
1974, 5.5 million ounces less than in 
1973. Investments in coins accounted for 
an estimated 7.4 million ounces, up from 
1.6 million ounces in 1973. 
A brief review by countries follows: 
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Figure 5.—World production of gold. 


Angola.—Plans were announced by 
Chromalloy American Corp. to begin pro- 
ducing gold on a pilot scale about mid- 
1974 at its new Angolan property. High- 
assay values were reported on vein material, 
and production worth over $100,000 
monthly was anticipated for at least 2 
years and probably longer. 

Argentina. Vacimientos Mineros Aqua 
de Dionisio continued work on developing 
gold-silver-copper manganese deposits at 
Farallon Negro, Catamarca. Processing of 
350 tons of ore per day was planned to 
produce annually an estimated 20,000 
ounces of gold, 81,000 ounces of silver, and 
25,000 tons of manganese concentrates. 

Australia.—Australian gold production 
continued to come mainly from several 
gold lodes in Western Australia, the Kal- 
goorlie area providing about 432,000 
ounces of output in the first 9 months of 
the year. Newmont Mining Corp. dis- 
closed a feasibility study of its Telfer 
gold deposits in the Paterson Range of 
the Great Sandy Desert of Western Aus- 
tralia indicating ore reserves of 3.8 mil- 
lion tons averaging 0.31 ounce per ton 
which could be mined by an open pit. A 
tentative production schedule was set at 
about 200,000 ounces per year by yearend 
1976. At Coolgardie, Western Australia, 
Roebourne Exploration and Mining Ltd. 


planned a gold mill after favorable feasi- 
bility studies. A  0.5-million-ton reserve 
averaging 0.38 ounce per ton was outlined 
in diamond drilling by Kia Oro Gold Corp. 
N.L. and Nickel Exploration Ltd. at the 
Marvel Loch gold mine near Southern 
Cross, Western Australia. 

Bolivia.—South American Placers Inc. 
(SAPI) and the Tipuani Cooperatives op- 
erated placer mines at Teoponte and sold 
all production to the Central Bank as re- 
quired by law. Sales were about the same 
as in 1973 when 14,187 fine troy ounces of 
gold was contained in 21,554 ounces of 
95% pure placer product. As a result of a 
tax dispute, SAPI agreed to pay the Bo- 
livian Government 751 troy ounces of gold 
and relinquished claims on alluvial areas 
that the firm had no existing plan to ex- 
ploit. The settlement made possible nego- 
tiations to form a new company which will 
dredge placer deposits contiguous to 
SAPI's active properties at Teoponte. Ca- 
mino Gold Mines Ltd. held options on 
10,000 acres of placer property in the Ti- 
puani River Valley and conducted sam- 
pling by a number of 3-foot-diameter test 
shafts. A pilot plant processed sample ma- 
terials at the site. 

Brazil.—The entire lode gold production 
came from operations of Mineracáo Morro 
Velho S.A. in Minas Gerais. In addition 
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there was unrecorded placer production 
estimated at about 13,000 ounces of gold 
per month, principally from the Amazon’s 
Tapajos basin, where the Jamanxim River 
was the single richest area. The Madeira 
River in Rondónia was also reported prom- 
ising enough to have attracted the interest 
of a mining company during the year. 
Another company was evaluating a mining 
venture at Guajará-Mirim, near the Boliv- 
ian border. Other active placer areas were 
on the Calcoene and Vila Nova Rivers in 
Amapá and on the Gurupi River between 
Para and Maranhão States. 

Canada.—Canadian gold production de- 
clined 12%, to 1.72 million ounces in 
1974 and output was expected to be lower 
in 1975. The drop marked the fifteenth 
year in a row that gold production had 
declined. Output by Province, with change 
from 1973 (in parentheses) follows: On- 
tario, 46% (down 15%); Quebec, 26% 
(down 10%); Northwest Territories, 11% 
(down 30%); British Columbia, 11% 
(down 496) ; Prairie Provinces, 4% (down 
10%); Yukon, 1% (up 17%); and At- 
lantic Provinces, 1% (down 5%). Quartz 
lode and placer deposits provided 73% of 
total 1974 production; base metal mines 
supplied the balance. The average grade of 
ore at the end of 1974 for six gold mines 
in Quebec was 0.14 ounce per ton, with 
highest grade 0.18 ounce per ton. At the 
end of 1974, Canada had 22 mines classi- 
fied as lode gold mines, the same number 
as a year earlier. Placer mining accounted 
for less than 0.5% of the 1974 production 
and was mostly in Yukon and British 
Columbia. 


In Ontario, 11 lode mines accounted for 
93% of Provincial production. Campbell 
Red Lake Mines Ltd. remained Canada's 
largest gold producer, yielding 197,369 
ounces of gold from 289,833 tons of ore 
averaging 0.74 ounce of gold per ton in 
1974. The main stoping areas were above 
the 2,200-foot level. During the year, about 
21,000 feet of diamond drilling was done 
increasing ore reserves by 74,000 tons to 
1.56 million tons. 


Madsen Red Lake Gold Mines Ltd. sold 
its Red Lake, Ontario, mine and milling 
facilities to Bulora Corp. for $1.7 million 
and Bulora planned $0.5 million expendi- 
tures for development and exploration. 
Dickenson Mines Ltd. explored with favor- 
able results at a depth of about 5,000 feet 
and at midyear had reserves of 346,600 
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tons averaging 0.46 ounce per ton in the 
Dickenson mine and 103,900 tons averag- 
ing 0.72 ounce per ton in its Robin Red 
Lake property. Wilmar Mines, Ltd., owned 
by Cochenour Willans Gold Mines Ltd. 
and Martin-McNeely Mines Ltd., found a 
new ore body at its Red Lake property 
with reserves estimated at 5 million tons 
averaging 0.15 ounce per ton in gold. A 
feasibility study was underway for reopen- 
ing and expanding the Cochenour mill to 
a 2,000-ton-per-day capacity to handle 
production. 

Nudulama Mines Ltd., controlled by 
Coniagas Mines Ltd., planned to reopen 
its mine, idle since 1952 in Lesueur Town- 
ship, in the Missanaibi area of Ontario. 
Ore reserves were reported at 579,000 tons 
averaging 0.194 ounce per ton. Rengold 
Mines Ltd. leased the Renabie property of 
Willroy Mines Ltd. and planned extensive 
exploration. Consolidated Professor Mines 
Ltd. planned a $1.5 million development 
program at its Duport gold mine at Shoal 
Lake, in the Kenora area of northwestern 
Ontario. A 300-ton-per-day production rate 
was considered. Pursides Gold Mines Ltd., 
subsidiary of Ballinderry Explorations Ltd., 
dewatered its Wawa area gold mine and 
began exploration. Lakelyn Mines Ltd. 
planned a 100,000-ton-per-year operation 
at Lingman Lake based on reserves of 
about 0.8 million tons grading between 
0.21 and 0.41 ounce per ton. 

In Quebec, Agnico-Eagle Mines Ltd. 
produced at a rate of 800 tons per day of 
ore grading 0.27 ounce per ton from its 
Joutel gold mine and expected to reach 
1,000 tons per day early in 1975 after 
solving a production problem with its high 
sulfide ore. Goldex Mines Ltd. completed 
installing equipment at its Dubuisson 
Township, Quebec, gold mine. The mine 
was developed by a 2,400-foot inclined 
shaft and lateral drifts; ores will be treated 
at the nearby Malartic Gold Fields Ltd. 
mill. Camflo Mines Ltd. increased mill ca- 
pacity to 1,250 tons per day in Northwest 
Quebec and deepened its shaft to 3,350 
feet, adding four production levels. Ore 
reserves at yearend were about 3 million 
tons grading 0.19 ounce per ton. Gold 
Hawk Mines Ltd. reported that its Das- 
serat, Quebec, property under lease to 
Somed Mines Ltd., contained reserves of 
1.6 million tons grading 0.28 ounce per 
ton. Somed was reportedly planning to 
proceed with development and to ship 


GOLD 


80,000 tons of ore to the nearby Kerr 
Addison Mines Ltd.'s mill. Gold Hawk also 
completed a diamond dril program at 
Cadillac, Quebec, and planned under- 
ground work. Chibex Ltd. began mill op- 
erations late in 1974 in the Chibougamau 
district at a rate of 500 tons per day. 
Sigma Mines Ltd. milled 498,410 tons 
of ore in 1974 and recovered 73,019 ounces 
of gold. Ore reserves were estimated at 
1.25 million tons, and a shaft-deepening 
program was completed adding four new 
levels at 200-foot intervals from the bot- 
tom of the 5,962-foot main shaft. 


The number of gold quartz and placer 
claims in the Yukon Territory rose sharply 
in 1974, indicating increased prospecting 
activities. Most placer claims were in the 
Dawson Mining Division. In the Northwest 
Territories, Giant Yellowknife Mines Ltd. 
produced 101,514 ounces of gold from 
328,099 tons of ore milled in 1974 and re- 
ported yearend ore reserves in its Giant, 
Lolor, and Supercrest deposits at 2.4 mil- 
lion tons averaging 0.33 ounce per ton. 
About 10% of the Giant production in 
1974 was from an open pit containing an 
estimated 480,000 tons of ore grading 0.3 
ounce per ton. Cominco Ltd. continued 
sinking a 5,800-foot shaft at its Con prop- 
erty in the Campbell-Giant shear zone and 
planned additional exploration in the 
Yellowknife Bay area. Arcadia Explora- 
tions Ltd. explored a promising prospect, 
the Coronation Gulf, near the Western 
Arctic Ocean, 380 miles north of Yellow- 
knife. In British Columbia, Northair Mines 
Ltd. planned a 300- to 400-ton-per-day 
mill at its Brandywine Falls property, 70 
miles north of Vancouver, based on an 
estimated reserve of 400,000 tons averag- 
ing 1.05 ounce of gold per ton. The Uni- 
corn gold-silver mine, north of Stewart, 
British Columbia, was reopened by Tourni- 
gan Mining Explorations Ltd. Other gold 
properties being explored included the Surf 
Inlet, northwest of Vancouver on Princess 
Royal Island; the Carolin Mines Ltd. 
property, northeast of Hope, where 1 
million tons of 0.1-ounce-per-ton ore was 
outlined; the Carolin Mines Ltd. property 
near Lardner Creek, also northeast of 
Hope; and the Kalco Valley Mines Ltd. 
property on the Unuk River, 60 miles 
north of Stewart, B.C. 

Colombia.—Mineros Colombianos S.A., 


a group of Colombian investors, purchased 
Cia. Minera Chocó Pacífico, S.A., a gold 
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dredging firm, from International Mining 
Corp. about the end of May. Purchase of 
Pato Consolidated Gold Dredging Ltd. 
was also under consideration. International 
Mining retained a technical assistance con- 
tract with the new owners. 

Costa Rica.—Reserves estimated at 70,000 
tons averaging 0.44 ounce per ton were 
reported at the Bellevista-Montezuma gold 
property of New Taku Mines Ltd. (Can- 
ada). A change in the company name was 
planned to Gold Ventures Ltd., and a 
150-ton-per-day mill was expected to be 
operational by yearend 1974. Bonnacord 
Explorations Ltd. (Canada) optioned a 
placer property covering nearly 4 square 
miles on the Peninsula de Osa and estab- 
lished a base camp for exploration to begin 
late in 1974. 

Dominican Republic.—A large, new gold- 
silver mine, the Pueblo Viejo, of Rosario 
Dominicana, S.A. (parents, Rosario Re- 
sources Corp. and Simplot Industries, Inc.) 
was expected to begin production early 
in 1975 after delays in delivery of equip- 
ment. The cyanidation plant will treat 
8,000 tons of ore daily producing 350,000 
ounces of gold and 1.5 million ounces of 
silver annually. Reserves of oxide ore are 
established at 30 million tons averaging 
0.128 ounce of gold and 0.82 ounce of 
silver per ton. Underlying this is a sulfide 
zone with 17.7 million tons of ore averag- 
ing 0.13 ounce gold and 1.12 ounce silver 
per ton, 2.1996 zinc, and 0.2596 copper. 

El Salvador.—San Sebastian Gold Mines, 
Inc., planned to increase production at its 
gold property in the eastern part of El 
Salvador from 400 to 1,000 ounces per 
month. Known reserves were reported at 
300,000 tons averaging 0.35 ounce per ton; 
total reserves were placed at 7 million 
tons grading 0.05 to 0.10 ounce per ton. 

Fiji.—Despite a nearly 14% decline in 
production, Fiji’s gold mining was more 
profitable than in 1973 owing to higher 
gold prices. Most high-grade ores were ex- 
hausted but lower grade ores were esti- 
mated adequate for an additional 25 years 
at existing rates of extraction. 


France.— Techniques for treating arsen- 
ical gold ores were improved at the 
Salsigne mine of Mines et Produits Chi- 
miques de Salsigne in the Carcassonne 
region of central France, increasing ore 
reserves as a result. Plans to sink à new 
shaft to a depth of 1,260 feet initially, 
extending it to 2,200 feet eventually were 
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reported. In 1973, the mine yielded 49,675 
ounces of gold, 161,146 ounces of silver, 
338 tons of copper, 38 tons of bismuth, 
6,630 tons of arsenious trioxide, and 20,000 
tons of sulfuric acid. Silver Eureka Corp. 
(Canada) controls the French company. 

Germany, West.—During the first half of 
1974, 225,000 ounces of gold was imported 
from the U.S.S.R. This compared with 
289,000 ounces from this source during the 
first half of 1973. 

Honduras.—Alianza Industrial S.A. ob- 
tained an option on the Tatumbla gold 
property and planned test work and re- 
habilitation. An estimated 225,000 tons 
grading 0.2 ounce of gold and 0.5 ounce 
of silver per ton was available to open pit 
mining. 

India.—Gold smuggling into India was 
expected to decline to about 1 million 
ounces in 1974 after reaching an estimated 
4.5 million ounces in 1972 and 2.5 million 
ounces in 1973. Bharat Gold Mines Ltd. 
(Government-owned) operated mines in 
the Kolar goldfields, while the Karnataka 
State-owned Hutti Gold Mines Co., Ltd. 
operated mines in the Hutti area. With 
the assistance of the Geological Survey of 
India, Bharat Gold Mines accelerated un- 
derground exploration at its Champion 
Reef and Nundydroog mines and reportedly 
located new near-surface gold in sulfide 
ores in the western part of the old Kolar 
field. Exploration was also underway at 
Ramgiri, Andhra Pradesh, and at Maman- 
dur, Tamil Nadu. In 1973, Bharat Gold 
Mines had operated at a loss, with total 
production costs averaging $156.53 per 
troy ounce on an output of 57,163 ounces 
of gold. Losses were partially offset by a 
$5.3 million subsidy. India's total 1973 
ore output was 620,012 short tons averag- 
ing 0.17 ounce of gold per ton. Combined 
ore reserves at Kolar and Hutti remained 
at 4.6 million tons averaging 0.25 ounce 
per ton. 

Indonesia. Mining permits were issued 
for primary gold deposits in the Bogor and 
Sukabumi areas of West Java and the 
Solak area of West Sumatra; permits were 
also issued for placer gold and associated 
minerals in the Meulaboh area of Aceh 
and in West, Middle, and East Kalimantan. 
Most of Indonesia's gold production con- 
tinued to come from the Tjikotok and Tji- 
rotan mines in West Java. 


Japan.—Sumitomo Shoji Kaisha, Ltd. es- 
timated Japanese gold consumption in 
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fiscal year 1973-74 (ending April 1974) at 
4.2 million ounces, including 0.8 million 
ounces going to “private hoarding.” Of the 
remaining 3.4 million ounces, jewelry and 
industrial art works required, 44%; com- 
munication and gilding, 22%; dental and 
medical uses, 1496; decorations and in- 
signias, 9%; timepieces, 396; and other 
uses, 8%. The supply came from imports, 
7196; primary production, 26%; and sec- 
ondary sources, 3%. During the calendar 
year 1973, imports totaled 3.85 million 
ounces, 56% from the United Kingdom, 
40% from Switzerland, and 4% from 
eight other countries. Imports were 1.13 
million ounces in the first 5 months of 
1974. 

Mexico.—Silver-gold deposits were under 
development by Lacanex Mining Corp. 
(Canada) in the Guanajuato area of Mex- 
ico. A silver-gold property in Taviche, 
Mexico, was being brought into production 
at a 200-ton-per-day milling rate by sev- 
eral Canadian firms. 

Nicaragua.—Rosario Resources Corp. re- 
habilitated the shaft at the Siuna mine, 
purchased from La Luz Mines, Ltd., and 
installed new equipment. Total proven 
and probable ore reserves at yearend were 
reported at 10.2 million tons averaging 
0.073 ounce of gold per ton. The mine has 
a 2,000-ton-per-day mill, unused since 
1968. 

Papua New Guinea.—New Guinca Gold- 
fields, Ltd. operated its Golden Ridges mill 
at 7,000 tons per month in early 1974, 
yielding 312 fine ounces of gold and 254 
ounces of silver. Production was down ow- 
ing to a metallurgical problem. 


Peru.—Peru sold about 21,000 ounces of 
gold bullion in May 1974 through the Bank 
of Nova Scotia (Canada). Most of the 
country’s gold continued to come from the 
Cerro de Pasco smelter at La Oroya but 
increasing amounts came from small-scale 
placer mining with encouragement of the 
Banco Minero del Peru. 


Philippines.— Benguet Consolidated Inc. 
produced about 135,000 ounces of gold in 
1974 compared with 180,000 ounces in 
1973. Production was from two mines, the 
Acupan and Antamok, in Mountain Prov- 
ince, 150 miles north of Manila on Luzon. 
During the year there was a substantial 
increase in ore reserves at the Acupan 
mine; plans for block-caving were con- 
sidered for the Antamok mine as part of 
a 3-year development program. Company 
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reserves were about 2 million tons of ore 
at yearend. A gold placer mining venture 
was planned by Golden River Mining 
Corp. in Paracale, Camarines Norte, where 
it was estimated 2 million yards of material 
contained 13,000 ounces of 850 fine gold. 
Also, in the same area Metals Exploration 
N.L. drilled the Longes gold lode and es- 
timated reserves at 0.6 million tons aver- 
aging about 0.8 ounce per ton. 

Rhodesia, Southern. —The Rhodesian 
Mine Ministry was reportedly expecting an 
additional 74 gold mines to come into pro- 
duction in 1974 following the establish- 
ment of 87 new mines in 1973. Presumably, 
these were relatively small operations. 


Sierra Leone.—The Government granted 
placer gold mining licenses to 9 Sierra 
Leoneans and declared 17 chiefdoms of 
the country as gold mining areas subject 
to the Alluvial Gold Mining Regulations. 
Districts covered were the Koinadugu, 
Tonkolili, Bombali, Kailahun, and Kono. 
A small quantity of gold was produced and 
exported. 

South Africa, Republic of.—South Afri- 
can gold production fell for the fourth 
consecutive year, declining 11% to 24.4 
million ounces. The tonnage of ore milled 
in 1974 was down less than 1% to 73 mil- 
lion tons; however, the average grade of 
ore milled declined 11% to 10.19 grams 
per metric ton (0.30 ounce per short ton). 
Labor problems intensified during the year 
and employment was estimated 15% to 
20% below normal by yearend. Total un- 
derground labor was down to about 
274,000. Randfontein Estates Gold Mining 
Co. Ltd. reopened its old No. 32 shaft and 
produced from its No. 1 Cooke section 
shaft beginning in 1974. Capacity in 1975 
was expected at 70,000 tons per month and 
was to double late in 1977 when the No. 2 
shaft was to be completed. Only 4 out of 
42 active mines increased production ton- 
nages in 1974; the largest increases were 
at the Western Areas mine (up 2196) and 
the East Driefontein mine (up 15%). 

The West Driefontein mine remained the 
largest gold producer in the world, with 
output of 2.28 million ounces from 3.05 
million tons of ore milled averaging 0.748 
ounce per ton. In tonnage extracted and 
milled the Vaal Reefs mine was larger, 
however, with 6.49 million tons yielding 
2.08 million ounces from ores averaging 
0.321 ounce per ton. The deepest mine 
remained the Western Deep Levels at more 
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than 12,000 feet to bottom. Mines with 
over 1 million ounces production in 1974 
were as follows: West Driefontein, Vaal 
Reefs, Western Deep Levels, President 
Brand, Western Holdings, Free State Ge- 
duld, and Hartebeestfontein. Significant 
amounts of uranium were also produced 
with gold at eight mines as follows: Vaal 
Reefs, Buffelsfontein, Harmony, Harte- 
beestfontein, West Driefontein, Blyvooruit- 
zicht, Western Deep Levels, and West 
Rand Consolidated. 

Exploration activities were high in the 
South African gold areas during the year. 
Two new mines were under development, 
one at Buffelsdoorn by Anglo American 
Corp. of South Africa Ltd., and the other 
at Deelkraal, east of Buffelsdoorn, by Gold 
Fields of South Africa Ltd. Each property 
was expected to require on the order of 
$150 million to start production. Promising 
exploration results were reported near the 
Jeanette mine in the Orange Free State 
and various locations on the Witwatersrand. 
Anglo American Corp. announced plans 
to spend $90 million on improved housing 
for 120,000 African miners on the com- 
pany payroll. During the fiscal year ending 
May 31, 1974, tax payments to the Gov- 
ernment by South African gold mines were 
$330 million, nearly double those of fiscal 
1973 and lease payments nearly doubled 
to $156 million. Bids by several firms to 
acquire Union Corp. were unsuccessful. 


Surinam.— Placer Development Ltd. 
(Canada) and the Surinam Government 
signed a joint venture agreement in June 
to explore and mine gold deposits near the 
town of Brokopondo. Most past production 
has been in the areas of Lawa and 
Tapanahony. 


U.S.S.R.—In a study by Consolidated 
Gold Fields Ltd., Soviet gold production 
was estimated to have doubled in the past 
12 years and was expected, according to 
Soviet plans, to approximate 14 million 
ounces in 1975. Byproduct gold comprised 
1196 of production. Main gold producing 
areas included the following: Severovostok, 
24% ; Yakut, 15%; Zabaikal, 7% ; Zapsib, 
6%; Armenia, 5%; Uzbek, 5%; Lena, 
4%; Amur, 3%; Kazak, 2%; Ural 2%; 
and Yenisey, Altai, Primorsky, Tadzhik, 
Kirgiz, and others, 27%. Individual pro- 
ducers in unspecified areas accounted for 
9% of the total 1975 production. Expected 
production from gold ores was 5.7 million 
ounces in 1975, with about 1.4 million 


618 


ounces from three large strip operations 
(NizhnyKuranakh, Muruntau, and Bakyr- 
chik), 3.1 million ounces from 17 principal 
underground mines (including Zod, Dara- 
sun, Taseev, Berezov, Kachkanar, Sovets- 
koye, and Matrasov), and the remainder 
from a number of smaller mines. Milling 
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practices mentioned generally included flo- 
tation, cyanidation, activated carbon ex- 
traction, ion extraction, and a "sorption" 
process. Placer mining should account for 
nearly 50% of total gold output in 1975, 
mainly from the Siberian area of the 
country. 


TECHNOLOGY 


Studies were conducted in Bureau of 
Mines laboratories at Reno, Nev., and 
Salt Lake City, Utah, on two main ap- 
proaches to gold recovery from low grade 
ores—electro-oxidation and heap leaching. 

At Reno, studies were mainly directed 
at an electro-oxidation process in which a 
brine solution of the ore pulp is subjected 
to electrolysis causing a hypochlorite to 
form which oxidizes organic compounds 
that can interfere with cyanide gold ex- 
traction. A procedure was developed in 
which gold extraction from carbonaceous 
ores was improved from about 3096 to 
the 87% to 95% range, with electric power 
consumption of 40 to 60 kilowatt-hours and 
salt consumption of 20 to 60 pounds per 
ton of ore. Late in the year, onsite studies 
were conducted at the Carlin gold mine in 
Nevada to determine if electro-oxidation 
might be more economical than the exist- 
ing chlorine gas treatment on the carbona- 
ceous portion of the Carlin ores. Compara- 
tive data showed that electrical power costs 
to achieve similar results would be only 
2296 to 3396 of costs for chlorination. 
Other studies showed that the 10% brine 
solution required would not be deleterious 
to the succeeding cyanidation circuits. 
Laboratory studies were conducted on elec- 
trode wear in a 30% pulp slurry with 
4.5% sodium chloride to determine typical 
replacement costs. Also at Reno, a test unit 
was constructed to strip and electrowin 
gold and silver values from activated car- 
bon using ethanol and methanol in an al- 
kaline solution. Recycling of carbon after 
ethanol stripping was improved by dewater- 
ing in a basket centrifuge followed by two- 
stage washing with 2% nitric acid solution. 
The process was submitted for patent. 

At Salt Lake City, heap-leaching results 
were studied using samples from. various 
Western gold properties, and methods were 
found to improve activated carbon gold 
extraction. An improved cell was developed 
for electrowinning gold from carbon strip 
solutions. Elevated-temperature, pressure- 


stripping experiments continued for accel- 
erating removal of gold from the carbon. 
The various uses of activated carbon in 
gold extraction systems were reviewed and 
relative cost factors for three processes 
were compared." Heap leaching was esti- 
mated to require 23% of the capital and 
30% to 44% of the operating costs of a 
traditional cyanidation plant with a 2,500- 
ton-per-day capacity. A factor in the com- 
parison was a somewhat lower gold recov- 
ery rate, in general, by heap leaching. 

The use of a carbon-in-pulp gold cyani- 
dation technique at the Homestake gold 
mine, South Dakota, was described. The 
treatment was used on the slime fraction 
of the mill product and has been successful 
in lowering costs and improving gold recov- 
ery. Carbon was reactivated by heating to 
1,100° F in a small gas-fired rotary kiln 
in the absence of air for a period of one- 
half hour. 

A process was patented using chlorine 
gas to oxidize carbonaceous material in 
sedimentary gold ore before cyanidation 
at the Carlin mill in Nevada.* Several tech- 
niques of increasing recoveries of gold from 
refractory ores were patented involving 
treatment with a gaseous stream of chlorine 
at an elevated temperature in the presence 
of certain compounds acting as promoters. 
A speedup in gold and silver cyanidation 
was realized by addition of stabilized solu- 
tions of peroxides in another process." The 
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19 Heinen, H. J., J. A. Eisele, and D. p Fischer 
5 to Secre of the Interior). Recovery 
ld From Ores. U.S. Pat. 3,825,651, July 23, 


1576 
Eisele, J. A., and H. J. Heinen (assigned to Sec- 
retary of the Interior]. Extraction of Gold From 
bere (ee del Ze 1 Sept. e D 
oo : an o ittman (assign 
8 Elmet Inc.). process for pra d Gold and 
Silver. U.S. Pat 3,826,723, July 30, 1974. 
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resulting electrolyte solution was said to 
be suitable for direct electrodeposition. In 
one test, 99% of the gold from the treated 
ore was extracted in 50 minutes. 

A solvent extraction method for gold was 
used on a production scale by a Canadian 
refiner, promising more efficient extraction 
from aqua regia solutions." Dibutyl Car- 
bitol was the extracting solvent. An in- 
creased yield of pure metal was claimed 
compared with extraction by ferrous sul- 
fate and electolysis. Gold, silver, and cop- 
per values in a cyanide solution were con- 
centrated by a semipermeable membrane 
of selected polymers in a new process util- 
izing reverse osmosis.” 

In development of gold exploration tech- 
nology, a report was published describing 
studies of sampling methods for placer 
gravels in the Sierra Nevada foothills of 
northern California.“ Tests were made of 
a truck-mounted rotary drill, a vibratory 
drill, and a bucket drill to determine 
characteristics and reliability of each. For 
onsite control of the mining grade of ore 
at the Gold Acres gold property in Ne- 
vada, a mobile laboratory was used em- 
ploying an atomic absorption spectropho- 
tometer unit.” Samples were taken and 
analyzed close to the working face at the 
rate of about 50 per day. 

Mining technology improvements in the 
Republic of South Africa were the object 
of a new research program initiated by 
the Chamber of Mines of South Africa.“ 
A 10-year program was planned to increase 
gold mining productivity. A mining system 
new to the South African goldfields—sub- 
level stoping—was used in an area of the 
Lorraine gold mine where a number of 
reef bands merged to form a zone about 
70 feet thick." A new design for cement 
and timber packs used in stope support in 
a South African mine was said to result in 
savings of material and labor.” A high- 
thrust raise borer was used to drill 9-foot- 
diameter holes over 300 feet long in quartz- 
ite at the Vaal Reefs South gold mine in 
South Africa.” 

Depositional controls for gold deposits 
in the Black Hills region of South Dakota 
were discussed and suggestions given as 
to where new discoveries might be made.” 
Three main controls were recognized: Cross 
folds; the Homestake formation; and prox- 
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imity to the “garnet isograd", a zone of 
metamorphic change characterized by in- 
creased garnet content. Favorable target 
areas were said to include the area north 
of Lead, the Portland and Ruby Basin 
region, and the Rockerville area. A study 
of lead isotopes in ores of the Homestake 
gold mine, South Dakota, showed that the 
deposit was Precambrian age and that 
Tertiary veinlets in the Precambrian host 
rocks and Tertiary intrusive rocks were 
derived from Precambrian rocks." 


Results of a geochemical study for gold 
in Precambrian and Paleozoic sedimentary 
rocks in the Great Lakes region suggested 
that if fossil gold placers were present they 
might be in the basal Paleozoic clastic rocks 
near James Bay, Canada, north of the 
Great Lakes.“ Several reports were pub- 
lished on past gold placer mining; one 
covered deposits in Colorado ™ and another 
described activities in the Southwestern 
United States.™ 


12 Rimmer, B. F. Refining of Gold From Precious 
Metal Concentrates ay Liquid-Liquid Extraction. 
Chem. & Ind., No. Jan. 19, 1974, pp. 63-66. 

13 Gosser, L. W. GE to E. I. du Pont de 
Nemours & Co.). Selective „ of Gold, 
uen and Copper in ar dp s ranide Solutions. 
U.S. Pat. 3,816,587 June 11, 

14 McLellan, R. R. R. D. E R.C. 
Wilmot, and R. L. Stahl. Drilling and Sampling 
Tertiary Gold-Bearin Gravels at Badger Hill. Ne- 
vada County, Calif. BuMines RI 7935, 1974, 50 pp. 

15 Mining Journal KE Assayin Mobile 
Laboratory in moet Pit 81, 5216. Dec. 


21. 1973, p. 510 

je Rapson, W.S. Productivity in Gold Mining 
Technolo A Research Program to Offset In- 
crcased sts. Gold Bull. (Chamber of Mines of 
South Africa, Research 1 Johannes 
burg), v. 7, No. 4, October 1974, pp 107. 


17 Mining. Magazine (London). Sub- Level Stop- 
ing at Loraine Gold Mines in ae Africa. V. 131, 
No. 5. November 1974, pp. 359-365 

18 Mining 1 Sto e Support at Elsburg 
od Mine. V. 130, No. ebruary 1974, pp. 105- 


e Northern Miner (Toronto). High-Thrust Raise 
Borer Successful in South SC rd Rock Test. 
V. 60. No. 36, Nov. 21, 1974, 17. 

2° Norton, . J. Gold in the PBlack Hills, South 


Dakota, and Iow New Deposits Might pd Found. 
S. Geol. Survey, Circ. 699, 1974, 22 
n Rye, D. M., B. R. Doc. and M. H. eleva 


Homestake Gold Mine: II. Lead Isotopes, Mineral- 
ization Ages, and Source of Lead in Ores of the 
Ne lack Hills. Econ. Geol., v. 69, 1974, pp. 


22 Seeland, D. A. A Geochemical Reconnaissance 
for Gold in the Sedimentary Rocks of the Great 
Lakes Re ion, Minnesota to New York. U.S. Geol. 
Survey, Bull. 1305, y 16 p 

33 Parker, B. H., Jr. Gold Placers ae E 
Colo. School Mines 5 No. uarterly, v. 69, July 
1974, 266 pp.; v. o. 4, 53 1974; 224 p 

2 Johnson, M. G. Placer Deposits in the South- 
an Min. Eng., v. 26, No. 3, March 1974, pp. 20- 
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Table 3.— Mine production of recoverable gold in the United States, by State 


(Troy ounces) 

State 1910 1971 1972 1978 1914 
Alaska n nets 84,116 18,012 8,639 7,107 9,146 
Arion 853 94,03 102,99 102,848 90,586 
California ... inn 4,999 2,966 3.974 Á 5.049 
Colorado 87,114 42,031 61,100 63,422 52,088 

CCC 128 8.596 '884 696 2,898 

Montana ....-------------------- 22,456 15,613 23,125 27,806 28,268 

PFC 480,144 874,878 419,748 260,437 298,154 

New Mexico gt 10,681 14,891 18,864 15,421 

South Dakota 618,716 518,427 401,430 857,575 848,728 
Tennessee «4 124 192 176 68 1 

U K 408,029 868,996 362,418 801,080 254,909 
Other State | 55,008 55,434 41,961 29,200 26,026 
Total --------------------- 1,748,322 1,495,108 1,449,948 1,175,750 1,126,886 

W Withheld to avoid disclosing individual company confidential data included in "Other States.” 


1 Includes North Carolina (1971), Oregon (1972-74), 5 (1970-71), and Washington. 


Table 4.—Mine production of recoverable gold in the United States, by month 


(Troy ounces) 
Month 1978 1974 
%%%/§ô§éêͤVr mee mecs d EE 102,252 87,860 
r,, EE 104,482 : 
SE 102,045 
April eessen 99,8336 104,632 
MT TERR TM" v 101,693 106,301 
JJC ³²ĩ uiu ea ee eee ³ðA eee 102, 100,052 
EE SEH 43 
e CR US IR ED CEE Kat 89,435 
October eebe en ß eee EE ML e , ! 
DEE Kd ĩ 91,408 98, 
Linde id BN ee So ð do EE 91,295 90,927 


% ꝛ i ꝛ ] ...... 1,175,750 1,126,886 
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Table 6.—Production of gold in the United States in 1974, by State, type of mine, 
and class of ore yielding gold, in terms of recoverable metal 


State 


New Mexico 
South Dakota 
Tennesse 


-—— 


Lode 
rug Gold ore Gold-silver ore Silver ore 
Keiser Short Troy Short Troy Short Troy 
of gold) tons ounces tons ounces tons ounces 
of gold of gold of gold 
9,146 Sie ze. e 2 "n = 
MN 17,453 43 2: MH 709 7 
2,809 2,006 1,623 2,468 589 ae - 
226 w w W. WW WwW WwW 
24 652 180 1,645 185 430,129 148 
148 4,467 1,006 21,888 2,420 28,961 121 
m 2,880,587 266,383 12,704 652 154 6 
xe E xus 4,401 559 Ge SE 
ue 1,569,691 843,728 eT e Se T 
22 183,252 28,056 22,071 38,468 100,052 215 
12,870 4,598,058 641,014 64,677 7,758 560,005 1.097 
1 Sg 57 2 1 De (3) 
Lode 
Copper ore Lead ore Zine ore 
Short Troy Short Troy Short Troy 
tons ounces tons ounces tons ounces 
of gold of gold of gold 
182,568,288 89,766 | 412 E! 667 25 
W 8,001 43 196,563 400 
Ww w 182,051 1,104 wW W 
18,625,016 24,808 205 28 760 44 
18,467,158 31,643 2,270 22 50 6 
26,848,258 14,469 oe AG W WwW 
$5,458,852 250,656 ET n 183,657 262 
-. 226,457,628 410,848 187,939 1,198 880,697 187 
ae Ges 36 så (3) Es (1) 
Lode 
Copper lend, lead-zinc, 
copper-zinc, and Old tailings, etc. Total 3 
copper-lead-zinc ores - 
Short Troy Short Troy Short Troy 
tons ounces - tons ounces tons ounces 
of gold of gold of gold 
-- ER EN E SC 9,146 
92,820 441 61,249 804 182,742,548 90,586 
800 5 466 5,291 5.049 
860,900 49,648 $2,180 196 1,215,423 52,083 
995, 558 616 2 3 1,626,688 2,898 
196 14 9,020 189 18,690,013 28,268 
E 801,688 42 2x GES 16,614,561 298,754 
wW wW ER "x 26,625,988 15,427 
m NS Tum AN 1,659,691 343,728 
eE 1,158,085 18 e Ge 1,158,035 18 
za 172,689 325 29 8 85,801,848 280,934 
EA 3,577,686 51,109 108,486 760 235,935,076 1,126,886 
Ge f $ E) (8) -— 100 


W Withheld to avoid disclosing individual company confidential data included in “ E 
1 Includes Oregon, Utah, and Washington and items indicated by symbol wW u n “Other States 


2 Less than !4 unit. 


Data may not add to State totals due to items withheld to avoid disclosing individual company 


confidential data. 


* Includes byproduct gold recovered from tungsten ore. 
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Table 7.—Gold produced in the United States from ore, old tailings, etc., in 1974, 
by State and method of recovery, in terms of recoverable metal 


Ore and old tailings to mills 


Total 
ore, old Recoverable Concentrates Crude ore, old 
tailings, in bullion smelted and tailings, etc., 
etc., Thou- recoverable metal to smelters ! 
State treated ! sand — ——— — —U— 
(thousand short Amalga-  Cyani- Concen- Thou- 
short tons ! mation dation trates Troy sand “Troy 
tons) (troy (troy (short ounces short ounces 
ounces) ounces) tons) tons 
Arizona — 179,096 178,685 EN 8 8,119,674 88,323 411 2,263 
California 35 23 xx zx 639 569 2 1,671 
Colorado .......- 3 1,821 3 1,812 11,074 929 152,124 89,360 9 494 
Idaho ` 1,761 1,764 17 as 160,178 2,634 8 323 
Montana 23,232 23,141 "M 2 441,231 24,405 91 8,720 
Nevada ........- 8123,]10 ?*23,054 650 265,811 371.356 31.848 56 445 
New Mexico 26,558 26,463 = ae 874,924 14,868 95 559 
South Dakota 1.560 1,560 = $48,723 zS - HS e 
Uta 85,824 85,627 c SE 189,988 250,416 197 4,493 
Other States * 4,646 * 4,639 8 1,674 208,929 17,286 7 1,053 
Total 297,019 296,148 11.749 618,187 6,119,038 469,609 871 15,021 


1Includes some nongold-bearing ores not separable. 

3 Excludes tonnage of tungsten ore from which gold was recovered as a byproduct. 
3 Includes tonnages from which gold is heap leached. 

* Includes tonnages from which gold is vat leached. 

5 Includes Oregon, Tennessee, and Washington. 


Table 8.—Gold produced at amalgamation and cyanidation mills in the United States 
and percentage of gold recoverable from all sources 


Bullion and precipitates Gold recoverable from all sources 
recoverable (percent 
Year (troy ounces) 
Amalga- Cyani- Amalga- Cyani- ` 
mation dation mation dation Smelting! Placers 

19210; 858,957 638,966 20.8 36.7 40.8 2.2 
1111 Edu 8,071 832,468 2 55.7 48.0 1.1 
1972 EE 3,999 192,364 A 54.6 44.2 A 
Lk DEE 15,381 583,311 1.8 49.6 48.1 1.0 
1917 “d 11,749 618,137 1.0 54.9 48.0 1.1 


1 Crude ores and concentrates. 
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Table 9.—Gold production at placer mines in the United States, by method of recovery 


Mines Material Gold recoverable 
ducin berg 8 Th d Val Average 
ucing plan ousan ousan ue v 
Method and year cubic troy (thou- value 


yards) ounces sands) per cubic 
yard 


gg eng dredging : 
OTE EE 2 2 1 658 4 $246 $0.441 
Es ZS" SO o 
333 A 8 77 1.336 
Dragline dredging 
7 ³ A A ad 1 1 (3) __ 31 27 ‘ 
77§%ĩo 8 8 3 565 31 116 * 2.091 
NOT WEE 1 1 13 1 131 9.984 
Reder erh 
EE 16 16 230 8 187 813 
1373 JJ UENIRE 12 12 245 2 167 .682 
11111111!!! eae iecz 16 16 228 2 881 1.710 
ler Dies washing plants: 
SE 85 35 3 123 85 291 4 2.366 
1973 NI ao Pala fer cn Mer ANON 84 84 3 32 8 5 454 4 14.188 
IOTER uoo omar roseo eot 14 14 32 33 461 * 229.180 
Underground placer, small-scale mechan- 
ical and hand methods, and suction 
ge: 
1972 LL d cosi oscec im cu ce eR 14 4 2 (s) 6 8.000 
ö AA EEN 20 3 19 5) 43 2.263 
(yr EE 10 5 105 1 126 1.203 
Total placers: 
17Ü TTT 68 58 12918 318 151 4.829 
17Ü· 8 71 54 131,000 3 12 1,181 * 1.181 
1974 n r; ' 43 88 13 999 3 12 1,976 41.977 


1 Does not include platinum-bearing material from which byproduct gold was recovered. 
eege? tonnage of material treated at commercial sand and gravel operations recovering by- 
p uct go 
3 Includes gold recovered at commercial sand and gravel operations recovering byproduct gold. 
* Gold recovered as a byproduct at sand and gravel operations not used in calculating average value 
per cubic yard. 
5T,ess than !4 unit. 


Table 10.—U.S. gold consumption in industry and the art * 


(Thousand troy ounces) 
Industry group 1970 1971 1972 1978 1974 
Jewelry and arte 8,840 4,299 4,8344 8,478 2,402 
F 2lcscewcsdacdume ELI 658 750 750 679 509 
Industrial, including space and def enn 1.975 1,884 2,191 2, 577 1,740 
Total. d eL CE 5,978 6,938 1,285 6,729 4,651 


* Estimated by Office of Domestic Gold and Silver Operations, U.S. Treasury Department. 
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Table 11.—U.S. exports of gold in 1974, by country 
Ore, base bullíon 


and scrap Refined bullion 
Destination 
Troy Value Troy Value 
ounces (thousands) ounces (thousands) 
e ut "- 1,700 $223 
Belgium-Luxembourg --------------- 140,581 $22,506 GER ac 
Bras] koe. ERAS E RW Rd ES Kë 810 128 
EE 10,867 1,795 889,281 42,970 
Germany, Wett 28,139 4,690 Wa ae 
Hong Kong 10 1 SN a 
Irae]. E 8 1 SC? Da 
Italy EE 225 34 460 75 
Tapan )J HP 26,309 3,960 2 Sc 
Nessie ER sa 203,874 8,828 
Netherlands JJ A PO 1.339 250 A" SS 
Eemere Age c E 10 
Saudi Arabia eg mae 2,582,870 109,055 
Singapore .-------------------------- 400 58 T € 
Sweden 2.672 467 ER MS 
Switzerland `... 317 88 858,635 15,230 
United Kingdom ...............--..- 97,214 15,711 12,479 1,855 
Venezuela -------------------------- ss ža 5,074 709 
Wotal WEE 808,081 49,410 8,655,198 179,070 
Table 12.—U.S. imports (general) of gold in 1974, by country 
Ore and base Refined 
bullion bullion 
Country — — ——.0'ke ‚—¹kg Z— — ä —ð 
Troy Value Troy Value 
ounces (thousands) ounces (thousands) 
Australia ĩ˙ - oe e cec 41.885 35,672 1,788 $285 
Belgium-Luxembourg --------------- Ss 11,510 1,906 
EE 49,273 7,081 904, 618 136, 047 
Chile. sso ee m ̃⁵ ueple Ren 9.322 1.185 PR S 
China, Republic of ------------------ 940 128 ue zd 
Dominican Republic ................ 2,134 145 = 2» 
El Salvadoeoerrrrrrrr 87 12 
France __._...___._-----_----------- 8,128 555 156,259 25,417 
Germany, Wet 354 65 i 
uatemala `... 268 18 SS - 
er 405 88 GE ats 
Honduras -------------------------- 1,685 218 2 z 
Hong Kong ...........-....-.------ 50 2 "S a 
Israel nil coco EE 12 2 as m 
Itocu 892 29 
Japan ^L cuc de eee 1,246 121 5,747 916 
/ ⁰²˙L¹bdn.]... y de eae SCH ed 
Korea, Republie 2 1,333 112 — So 
Ener m S meds ae: SS 8,198 342 
mune WS T8 108 4 Se uc 
er SC K mö . 6,938 721 
Netherlands 25 ³ðàu E E 85 1 5,064 918 
icaragua -.---------------=--- 17,277 2,277 "e da 
Norway .-.-.---------------- re dz 383 49 es ud 
Panama 2 1,916 121 M ai 
Pera. — yd ⁊ ß e pce E EET 80,616 4,206 ES BS 
Philippine sss 67,888 10,753 a = 
Erebi EE CREE E a 254 24 zm Ss 
Singapore 69,688 10,197 Së ES 
South Patrica, Republic of .......... 8,535 1,296 e de 
Switzerland `... 840 81 442,972 68,329 
e ß 41 4 575.447 82,924 
United Kingdon 4,490 664 119,635 18,956 
Venezuela ..............-..----..-- 8,361 211 ES "er 
Yugoslavia `... i Ee 92,100 14,069 
Total niu eue nero ceat 829,857 45,974 2,321,981 850,706 
Table 13.—Value of gold imported into and exported from the United States 
(Thousand dollars) 
Year Exports Imports 
r P d eas 63,053 857,689 
1979 ose ee y ie ee cm dE 145,965 856,150 


1 rc eee ae ⁵ĩð- 228,480 896,680 
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Table 14.—Gold: World production by country 
(Troy ounces) 


Country ? 1972 1978 1974 P 
North America : 
inn, ⅛ T—.. mMM r 2,078,567 1,954,840 1,718,000 
Costa Ri 10,000 15,500 18,000 
El Salvador 2,861 5,233 6,022 
F ·˙·wLlꝛꝛ³ ᷣ A (3) 2 et 
Honduras .------------------------- 2,021 795 2,124 
Mexico -~-n ⁰ 146,061 132,557 134,454 
Nicaragua `. s 112,340 85,051 82,639 
United Stats «4 1,449,943 1,175,750 1,126,886 
South America: 
II ³ĩ³ A ee r 20,059 85,964 * 41,600 
Braet): erp Se 203,771 203,096 * 210,000 
E.... 8 r 94,571 97,995 118,829 
Solon 8 F 188,137 215,876 265,195 
ü 8 12,6238 10,420 7,752 
French Guiana 44 997 1.350 * 1,400 
Guyana Eieren 4,026 7,561 * 8.000 
Eege, Zeene ĩͤ r 79,274 104,490 * 110,000 
Surinam ----------------=-- -ħħ 547 e 
zu Venezuela __._.-__-__-__-_ «4 r 20,292 19,105 17,023 
NW 17,619 19,778 20,737 
Fran eee r 58,386 55,285 42,085 
Germany, West .......... -.....-.- 2,710 2,087 1,818 
Artnr Rcdesacoc e 16,718 14,645 13,754 
mania * Lo eec ramen Ee 60,000 60,000 60,000 
Sweden ` ee 57,550 80,923 e 85,000 
US SRS Et 6,900,000 7,100,000 7,300,000 
Yugoslavia _._....---. En 136,898 176,347 * 177,000 
Africa: 
All!!! 88 1,704 r * 2.000 e 2,000 
Cameroon .............--..-.--.---.- 50 88 64 
Central African Republic 64 64 64 
Congo (Brazzaville) .........-...-.- r 2,082 1.254 * 1,000 
Ethiopia --------------------------- 20,784 19,575 15,754 
Gabon EE r 11,414 11,224 7,305 
Ghana ee 724,051 122,631 e 760,000 
Gül; 8 4,000 4,00 , 
Kenya . e IAA soe eee 150 * 150 
LIS! ³ AA 1.324 e EE 
Mali EE e 30 e 30 SS 
Malagasy Republiee 4 190 71 77 
Mozambique ...............-.....--- 5 = D 
e 12 21 113 
Rhodesia, Southern e ..............- 502,000 500,000 500.000 
South Africa, Republie of 2: 29,245,273 27,494,608 24,862,868 
Suu 8 95 49 30 9 
lll one os 218 56 42 
EE r 140,724 183,650 126,449 
Zambia `... 8,858 1,608 5,755 
Asia: 
i People’s Republic of * Ph 50.000 50,000 50,000 
EE 105,776 105,390 101,114 
Indonesia SE r 35,274 42,185 64,678 
Japan © LL. ee ee ee 243,027 187,631 189,727 
Khmer Republic . 4.000 4.000 4.000 
Korea, North  . .- c ee 160,000 160,000 160,000 
Korea, Republic fl 17,072 16,268 28,406 
Malaysia : 
Malaya EEN r 8,780 2,730 8,495 
Sarawaaæͤkkkkkkkk 1.663 939 * 1,000 
Philippines 606,730 512,319 536,399 
I/«öÜ—;³;ʒqduoçv etes 17,882 22,197 22,850 
Oceania : 
Australia `... r 754,866 654,278 620,102 
British Soloman Islands Protectorate 200 520 Se 
Fiji Ee r 81,590 79,983 68,890 
New Zealand 18,511 11,044 4,710 
Papua-New Guiness 409,125 122,841 7 726.047 
Total uv senio ³⅛˙:⁴gA wm ES T 44,843,374 42,997,678 89,780,281 


* Estimate. P Preliminary. r Revised. 

! Unless otherwise indicated, production is on the basis of mine output. 

* Gold is also produced in Bulgaria, Czechoslovakia, Spain, and probably in small quantities in Ar- 
gentina, Burma, East Germany, Hungary, Thailand, and several other countries. However, available 
data are insufficient to make reliable output estimates. Data are lacking on clandestine activities. 

3 Revised to zero. 

4 Partial figure representing sales by medium mines to the Central Bank, excludes a relatively small 
quantity mined as byproduct of COMIBOL operations. 

5 Purchased by the Bank of Monrovia. 

ê Refinery production for Japan was as follows: 1972—7 846,239 ounces; 1973—1,062,776 ounces; 
1974—1, 123,474 ounces. 

7 Recoverable gold from copper ore; total content of copper ore was as follows in troy ounces: 
1978—1,057,782 ; 1974—1,094,082. 


Graphite 


By W. Timothy Adams 


Crystalline natural-graphite flake re- 
mained in short supply throughout 1974 
and the market continued tight throughout 
the year. Prices of this imported flake rose 
approximately 2076 compared with 1973 
prices. The principal cause of the shortage 
was the continued lack of production in the 
Malagasy Republic, the main source of 
large-flake crystalline graphite. However, 
supplies of Mexican amorphous graphite 
remained sufficient, and attempts to sub- 
stitute it for the scarce crystalline flake 
appear to have been moderately successful. 

Imports of natural crystalline and amor- 


phous graphite were up 5%, crystalline 
flake gained approximately 1,000 tons. Ex- 
ports of natural graphite increased 5396 to 
12,189 tons. 

The difficult supply problem was main- 
tained as demand continued strong for 
the fourth consecutive year. 

The manufactured-graphite industry had 
another good year as production increased 
896. Production of electrodes decreased 
slightly, whereas production of crucibles 
and vessels increased sharply. Major ex- 
pansions of facilities were announced by 
several producers. 


Table 1.—Salient natural graphite statistics 


1970 1971 1972 1973 1974 
United States 

Consumption 19 short tons __ 50,000 60,000 70,000 79,000 904,867 
Exports do .... 5,188 5,733 1,289 7,958 12,189 
Value thousands $101 $680 $888 $992 $1,698 

Imports for consumption ? 
short tons 66,449 57,756 64,185 77,41 82.636 
altes thousands 33,027 $2,727 $3,847 r $4,494 $5,677 
World: Production short tons __ 433,047 433,925 r 897,894  " 409,428 481,531 


* Estimate. r Revised. 


1 Estimated demand has been substituted for the consumption survey results previously pub- 
lished, since the latter are incomplete. A figure comparable to the previous series appears as the 


total of table 4. 
Includes some manufactured graphite. 


Legislation and Government Programs.— 
As part of the effort to reduce strategic 
stockpile inventories, more than 5096 of 
the natural graphite in the stockpile was 
declared surplus by the General Services 
Administration (GSA). Although GSA de- 
termines the requirements for strategic 
materials, congressional authorization is still 
required for disposal. Of the three types 
of stockpiled graphite, about 5096 of the 


Malagasy and Sri Lanka types and all of 
the other types were placed on the surplus 
list. However, congressional authorization 
for their disposal has not been obtained, 
and no sales were made. All stockpiled 
graphite that was previously authorized 
for disposal was sold and shipped. 


LIE scientist, Division of Nonmetallic Min- 
erals. 
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Table 2.—Government yearend stocks of natural graphite 
(Short tons) 


Type of graphite 
Malagasy crystalline flake: 


Oe Ee AE ei 


Uncommitted excess 


Total 
Malagasy crystalline fines: 


Objective Ä ˙ n. ꝛ˙ A ceto EU 


Uncommitted excess 


Total 
Sri Lanka amorphous lump: 


Die ³ÜVßww---- oce EUR SIM 


Uncommitted excess 


1 Includes 1 short ton nonstockpile-grade material. 


we mn m —— — — —E[Uä— 2 — 22 


National 
stockpile 


4,900 
5,900 
10,800 


3.300 
18,889 


17,189 


8.100 
3 2,899 


3 5,499 
3 2,802 


3 Includes 56 short tons nonstockpile-grade material. 
8 Includes 867 short tons nonstockpile-grade material. 
Source: General Services Administration. Stockpile Report to the Congress, July-December 1974. 


DOMESTIC PRODUCTION 


In 1974, natural-graphite production in 
the United States was again from a single 
location, the Southwestern Graphite Co. 
mine near Burnet, Tex. Shipments from 
the mine were slightly higher than in 1973, 
and continued to account for only a small 
portion of the domestic supply. Other 
graphite deposits in Alabama, California, 
Idaho, New York, Texas, and Virginia 
continued to arouse the interest of investi- 
gators contemplating the development or 
redevelopment of additional mines, but no 
mine openings occurred by yearend. 

Production of manufactured graphite 
continued to increase in 1974. Output of 
322,513 tons was up 5% from the 306,212 
tons produced in 1973. Total value of pro- 
duction increased 27% to $280.1 million 
from $220.0 million in 1973. The use of 
powder and scrap material increased from 
25,722 tons valued at $3.7 million in 1973 
to 35,390 tons valued at $13.5 million in 
1974. 

Metallurgical use of manufactured gra- 
phite showed a small advance. Although 
electrode production decreased, the tonnage 
used in crucibles and vessels increased 
sharply as the metallurgical industry con- 
tinued its changeover to processes such as 
continuous casting, which make use of 
increased amounts of graphite. Unmachined 


shapes also continued to advance. Graphite- 
fiber composites have gained consumer 
acceptance in the leisure-products and 
sporting-goods industries. As a result, pro- 
duction costs of graphite fibers have 
dropped substantially and are expected to 
continue to decrease. The development 
of hybrid composites, such as graphite- 
polyimide and Kevlar-graphite-epoxy, pro- 
vided a combination of properties that 
overcome many of the deficiencies of 
earlier composites such as graphite-epoxy 
and graphite-polyester. With the hybrid 
materials available in broad-woven form 
and with better fabrication techniques, 
assemblies became less labor intensive. The 
aerospace industry was quick to take ad- 
vantage of these new developments and 
used composite assemblies in the B-1 
bomber and F-16 and YF-17 fighters. The 
Teledyne Ryan Aeronautical YOM-98A 
remotely piloted aircraft used more than 
100 hybrid composite assemblies including 
primary-structure, outer-wing panels. The 
Wendecker Eagle private aircraft was built 
using all-composite construction. Potential 
industrial applications generated interest, 
since the composites are lightweight and 
have acoustical and vibration dampening, 
and heat stability characteristics. 


GRAPHITE 


Manufactured graphite was produced at 
25 plants in 1974, and some additional 
production for inhouse use was likely. The 
following is a list of principal producers 


in 1974. 


Company 
Airco, Inc., Speer Div 
Do 


Doo ³ A 

Aveo Corp., Aveo 
Systems Div. 

The Carborundum Co., 
Graphite Products 
Div. 

Do ˙ 

Celanese Corp., Cela- 
nese earc ; 

Fiber Materials, Inc . 

Great Lakes Carbon 
Corp. 

Do. .„.----------- 


TC 

Morganite Modmor, 
Inc. 

Ohio Carbon Co ...... 

Pfizer, Inc., Minerals . 
Pigments and Metals 


Div. 
Poco Graphite, Ine 
Polycarbon, Ine 
Prack poi Carbon Co. 


— —— mm — vm a rm — e — A — — 


Super Temp Co 


Plant location 


Niagara Falls, N.Y. 
Punxsutawney, Pa. 
St. Marys, Pa. 


Lowell, Mass. 
Hickman, Ky. 


Sanborn, N.Y. 
Summit, NJ. 


Graniteville, Mass. 
Rosamond, Calif. 


Niagara Falis, e 5 


Gardena, Calif. 
Costa Mesa, Calif. 


Cleveland, Ohio. 
Easton, Pa. 


Decatur, Tex. 
North Hollywood, Calif. 
Lowell, Mass. 
St. Marys, Pa. 
Santa Fe EUER d: Calif. 


Union Carbide Corp .. Niagara Falls 
Ob eset CER Yabucoa, P.R. 
PCC eus Columbia, Tenn. 
Wickes Engineered Saginaw, Mich. 
Materials. 


An expansion of the graphite fiber pro- 
duction facility at Bacchus, Utah, was 
announced by Hercules, Inc. New equip- 
ment will enable doubling the plant out- 
put.“ 

Union Carbide Corp. selected Clarkes- 
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Table 3.— Production of manufactured 


graphite in the United States 
in 1974, by use 
Quantity Value 
Use (short (thou- 
tons) sands) 
Manufactured graphite 
products: 
Electrodes ......... 209,466 $176,060 
Crucibles and vessels 19,655 22,519 
Motor brushes and 
machine shapes .. 2,592 7,250 
Unmachined shapes 19,755 SW 
Cloth and fibers 65 W 
Other .........--.--- 170,980 3 74,820 
Total 822,518 280,149 
Synthetic graphite 
powder and scrap .... 85,890 18,624 
Grand total 857,903 293,678 


W Withheld to avoid disclosing individual com- 
pany confidential data; included with “Other.” 

t Includes anodes, refractories, high-modulus 
fibers, and other minor products. 

2 Includes anodes, unmachined shapes, cloth, 
fiber, high-modulus fibers, and other minor 
products. 


ville, Tenn., as the site of its major new 
graphite-electrode plant. The initial unit 
is scheduled to go into operation in 1977.* 
Union Carbide had previously announced a 
2096 expansion of capacity at its Columbia, 
Tenn., and Yabucoa, P.R., plants. Initial 
production from the expanded facilities was 
scheduled for early 1975.* 

Great Lakes Carbon Corp. announced a 
5096 increase in graphite-electrode-manu- 
facturing capacity at plants in Niagara 
Falls, N.Y., Morganton, N.C., and Rosa- 
mond, Calif. Airco Speer Carbon Graphite 
Div. of Airco Inc. announced a 2596 in- 
crease in overall production capacity at 
the Niagara Falls, N.Y., and St. Marys, 
Pa., plants.* 


CONSUMPTION AND USES 


Demand for natural graphite remained 
strong in 1974. Consumption in steel mills 
increased sharply, but use in foundries 
dropped as activity in this area reflected 
the downturn in business. Use of graphite 
in brake and clutch linings and powdered 
metals also declined. Consumption in the 
manufacture of crucibles and associated 
products increased, reflecting efforts by that 
industry to decrease its dependence on 
Malagasy flake. Exports increased to 12,000 
tons. Total consumption of natural graphite 


was considerably greater than that shown in 
table 4, which reports only the results from 
known graphite consumers. Total graphite 
consumption is estimated to have been ap- 
proximately 95,000 tons in 1974. 


3 Chemical Pamnecring: CR News Bricís. V. 80, 
No. 29, Dec. 24, 1973 
197 = Metal Market. V. 82, No. 85, May 1, 
* Journal of Metals. V. 26, No. 3, March 1974, 


p. II. 

5 Iron and Steel Engineer. V. 52, No. 3. March 
1975, p. 81. 

* Airco Inc. 1974 Annual Report. 
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Table 4.—Consumption of natural graphite in the United States in 1974, by use 
Crystalline Amorphous 3 Total 
Use Quantity Quantity Quantity 
(short tons) Value (short tons) Value (short tons) Value 
Batteries eege 16 $38,605 532 $475,146 548 $518,751 
Brake linings ` gs 685 865,723 1,406 711,820 2,091 1,077,043 
Carbon products 670 Ww 1,264 Ww 1,934 19,652 
Crucibles, retorts, Btoppers, 
sleeves, nozzles ........... 4,505 1,185,329 658 189,187 5,068 1,374,516 
Foundries ..................- 1,81 W 9.168 W 10.981 8,744,146 
Lubricants ges 891 603,362 2,608 896,578 8,494 1,499.935 
Pencils .............---....-- 1,974 1,075,218 417 99,366 2,391 1,174,579 
Powdered metals 222 W 684 W 906 687,829 
Refractories ____.__________- 1,219 146,143 7,616 924,606 8,735 1,070,749 
Rubber 195 119,315 12 29,141 318 48,456 
Steelmaking ................ 660 122,068 22,950 4,969,536 23,610 5,091,604 
Others e NN 4,649 2,318,530 819 4,099,223 4,968 1,226,127 
lll! 17,499 6,034,288 47,640 12,394,098 65,089 18,428,386 


W Withheld to avoid disclosing individual company confidential data, included with “Other.” 
1Consumption data incomplete; excludes small consuming firms. 

? Includes mixtures of natural and manufactured graphite. 

3 Includes bearings and carbon brushes; previously titled ‘‘Other mechanical products.” 


Includes ammunition, packings, and seed coating. 


5 Includes paints and polishes, antiknock and other compounds, drilling mud, electrica] and elec- 
tronic products, insulation, magnetic tape, small packages, and miscellaneous and proprietary uses. 


PRICES 


Graphite prices rose sharply again in 
1974 as the world shortage continued. 
Domestic prices responded to the higher 
cost of foreign graphite since most of the 
U.S. supply is imported. Prices of all the 
principal types of imported crystalline- 
flake graphite were significantly above their 
1973 levels; increases ranged from 11% 
to 4096. Malagasy crystalline flake, the 
most important type of flake graphite, rose 
an average of 17% in price during the 
year. Sri Lanka amorphous lump and chip 
increased an average of 3996. Mexican 


quotations has been found that reflects 
the increases that have taken place in the 
past several years. Price information can 
be obtained from the companies that pro- 
duce and import natural graphite. The 
following tabulation shows representative 
prices of several types of imported graphite 
as of December 1974 published in the 
Engineering and Mining Journal. All prices 
are f.o.b. the foreign port or border station 
and have been converted from metric tons. 


graphite, the principal amorphous type Per short ton 
imported, increased 30% in price. 1912 1978 
Price quotations represent a range of Flake and eryatalline 
prices. Actual prices are often on a negoti- graphite, bags: 
ated basis between the buyer and the seller. Mi West . $204-$1,179 — $234-$1,495 
One source of information for imported s Ce pubiie ee 159-476 188-558 
. " orway ....-..-- I 
graphite is the average value per ton of Sd Lenka 181-318 245 446 
the different classes of imports, which Amorphous, nonflake 
can be computed from table 6; however, Ee 
it should be kept in mind that these repre- 85% carbon) di 
sent mainly shipments of unprocessed gra- Ot bar a. 27 30 
phite. Mexico (bulk) 22 28.50 
No published source of domestic price 
FOREIGN TRADE 


A rise in exports of natural graphite 
occurred in 1974, continuing the upward 
trend begun in 1972. Exports gained 53% 
to 12,189 tons compared with 7,953 tons 


in 1973. The principal buyer was Canada, 
which took 4,277 tons. Other countries 
purchasing several hundred tons apiece 
were ; Australia, Brazil, Italy, Japan, Mexico 


GRAPHITE 


and the United Kingdom. Graphite was 
also exported to 29 additional countries. 
Imports of natural graphite increased 
3.9%, but the rise did not signal an end 
to the graphite-supply problem. Imports 
of amorphous graphite from Mexico were 
virtually the same as for 1973. Imports of 
crystalline flake from the Malagasy Re- 
public increased 646 tons to 3,378 tons in 
1974, which was 2,500 tons short of the 
1972 figure. The figures appear to indicate 
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a continued effort by industry to substitute 
the more plentiful amorphous graphite in 
products normally requiring crystalline flake, 
with a consequent increase in the quantities 
needed. The continued search by industry 
for crystalline flake resulted in imports of 
548 tons from the U.S.S.R. and 187 tons 
from Malaysia, both new sources for this 
material. However, these amounts are in- 
significant compared with the shortfall in 
Malagasy flake. 


Table 5.—U.S. exports of natural graphite,’ by country 


1978 1974 
Destination Quantity Quantity 
(ehort Value (short Value 
tons) tons) 

Argentina ß 17 $2,327 286 $39,130 
Australia E 280 80,685 934 103,046 
AC %⅛Ä'A ³˙ VA ĩ é E BE 98 1,688 
Belgium- Luxembourg 48 6.522 109 11,335 
Ql Wt E xx 82 11,552 
EEN 140 17,679 609 127,608 
„ p eee 8,793 454,391 4,277 663,725 
a get p t 10 1,481 82 6,340 
eee , 67 9.691 55 9,498 
Denmark EE = Se 84 8,025 
France ee, 258 82,245 128 22,101 
Germany, West -__-----------------------—- 104 14,170 819 81,544 
l EE 206 26,210 81 1,807 
Indonesia E Se e 106 1,585 
C7 ⁰˙ A ĩ 64 8,197 7 4.275 
õõͤĩÄ—5ö˙bᷣ¾O y 8 29 4,855 642 53,606 
Jamaica soi ð⁵ðVU A é 21 2.720 SES cd 
JADAN: EE 449 59,044 774 116,205 
Korea, Republic of _.....___..-______.-_____- Se za 17 15,845 
TE Sait 81 10,301 53 6,873 
Mexico uc ns eee amma d k imm dades 633 79,788 738 100,471 
Netherlands ........... ««««éc««wñme l2. 59 6,500 231 23,250 
New Zealand ........... LL Llc c c LLL cll ae e 19 1,802 
OYWAY EE -— as 98 8,625 
, . . 21 8. 535 Bee i 
„ d 55 8,074 145 21,853 
Philippines ......... LL LL LL Ll LLL LLL Lcl.- 124 14,552 245 26,886 
Singapore .... ... LL LL LLL LL ee 216 28,060 231 24,621 
South Africa, Republic 9 21 2,685 108 12,693 
Sweden ß 61 8,659 144 16,751 
Switzerland e 11 1,422 51 3.915 
ted Kingdon os 00505 5 24 74 882 21.562 

United Kingdom 444 924 118.174 : 
Venezuela 8 UN ROUES Rete oc E ICE ACRES YID 198 82,104 424 84,001 
/§öͤé )]] ou ate 78 8,333 135 17,887 
WOU) NEE 7,953 992,804 12,189 1,692,774 


1 Amorphous, crystalline (flake, lump, or chip), and natural n.e.c. 
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Table 6.—U.S. imports for consumption of natural and artificial graphite, by country 


Year and country 


Mexico 


Republic __ 
Malaysia 
Mexico ..... 
Netherlands . 
Norway .... 
South Africa, 

Republic of 
Sri Lanka .. 
Switzerland 


Kingdom 


Crystalline 
flake 
Quan- Value 
tity (thou- 
(short sands) 
tons) 
1,048 $1,135 
1 65 
185 43 
662 334 
2,132 434 
r 56 r 89 
44 8 
89 11 
r 3,768 869 
536 301 
3,378 583 
187 28 
7 1 
84 20 
548 15 
4,740 1,008 


Natural 


Crystalline 
lump, chip, 
or dust 


Quan- Value 
tity  (thou- 
(short sands) 
tons) 


121 $18 
4 4 
165 45 
169 49 
46 2 
336 117 
382 119 


Other natural 
erude and 
refined 
Quan- Value 

tity (thou- 
(short sands) 
ons) 
56,599 $2,648 
11 2 
10 2 
8 1 
1,417 286 
2 
1,883 500 
85 
(0 657 
466 17 
860 221 
68.186 1,418 
2,241 290 
2,822 681 
60 14 
165 27 
(?) (3) 
18,112 3.467 
11 2 
20 4 
21 1 
1,353 848 
9 
2,268 625 
189 80 
(3) (°) 
9 14 
1 3 
273 81 
425 68 
63,294 1,495 
2,447 363 
13 2 
2,403 677 
409 81 
2,842 498 
11 2 
75,948 4,254 


Artificial 1 
Quan- Value 
tity (thou- 
(short sands) 
tons) 
872 $56 
309 35 
24 21 
18 31 
(Oo oi 
36 22 
882 109 
1281 118 
E: A: 
62 21 
18 49 
dio 
162 108 
42 8 
1,566 801 


Total 
Quan- Value 
tity (thou- 
(short sands) 

tons) 

64,135 $3,847 
11 2 
10 2 
818 86 
1,602 829 
2 
2,569 855 
3 6 
4 4 
13 31 
466 17 
8,592 655 
r 55 r 89 
63,180 1,426 
2,330 801 
2,987 726 
36 22 
60 14 
165 27 
(2) (3) 
r 77,481 F 4,494 
11 2 
20 4 
1,348 121 
1,353 848 
10 
2,866 947 
139 30 
(3) (1) 
9 14 
19 52 
273 31 
8,808 651 
187 23 
63,294 Wie? 
2,447 868 
20 8 
2,823 814 
162 108 
409 81 
3,390 §78 
53 10 
82,636 5.677 


r Revised. 


1 Includes only that received in raw-material form: excludes products made of graphite. 
3 Less than !4 unit. 
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WORLD REVIEW 


World production of natural graphite 
increased in 1974, but the gain was not 
sufficient to keep pace with the growing 
international market. Production of amor- 
phous graphite in Mexico and the Republic 
of Korea continued to be adequate. A 
critical shortage of Malagasy crystalline 
flake still remained. As a result, the overall 
situation in world markets changed little 
from that in 1972 and 1973. 

India.—Geological Survey of India an- 
nounced that a deposit of high-grade gra- 
phite estimated at 330,000 short tons had 
been found in the Idikki District." 

Malagasy Republic.—The continued 
tense political climate in the country as a 
whole, and particularly in the graphite- 
producing region and Tamatave, continued 
to affect production. Cyclone damage to 
the railroad and road networks continued 
to hamper transport of mined materials. 


Norway.—A/S Skaland Grafitverk com- 
pleted a new processing plant that gives 
a higher grade product and increases 
production. 

Sri Lanka.—The State Graphite Corp. 
conducted feasibility studies on a new 
mine site at Rangala in the Yatiuantola 
district. Results indicated the mine can be 
worked on a commercial basis. Preliminary 
work was completed on another new mine 
at Ragedra in the Dodangaslanda district. 
A pilot plant was established in collabora- 
tion with the Ceylon Institute of Scientific 
and Industrial Research to investigate the 
beneficiation of lower grades of graphite. 
The Cofporation negotiated with a U.S. 
company to set up a plant for manu- 
facturing petroleum-based semicolloidal gra- 
phite lubricants, primarily for the Southeast 
Asia market." 


Table 7.—Graphite: World production, by country 
(Short tons) 
Country 1 1972 1978 1974 v 
Arlt Ee Ae 28 104 * 110 
JJ77§õ§˙ð—6 ˙ ³ i ?¹¹Ü¹ò ̃ ↄ ↄ T 20,698 18,972 27,177 
m (marketable) sees, iere te r 3,935 * 4,800 4,500 
)))) ĩðV—ju 239 20 e 336 
China. Peoples Republic of ........ $8,000 88,000 88,000 
Germany, Weeeſſtſtſtl¹ṕ́́ kk: 12,509 14.909 * 15,400 
Haly EE 85 4.587 e 2,140 
JJ ERE Pr MESS 940 * 880 * 880 
Korea, North“ 24222 85.000 85.000 85,000 
Korea, Republic off 4,98 48,065 * $0,000 
Malagasy Republic ..... ee 20,194 15,392 19,048 
C -eaa ͥͤ ͤ EE 60.748 72.082 e 76,000 
INGEWRG "uu con c cuo EE T 9,412 7,859 9 10,626 
Romania * 2 2 uo oon ae D pce Raids e etu bee 6,600 6,600 6,600 
Sri Lanka Lc eee ee ee ELE 7,871 46,842 410,414 
South Africa, Republic of fkk 934 1,134 * 80 
S ` ecco Meer HR 90,000 90,000 90,000 
United States `. Lc LLL LL LLL LL cL Lll c cec LLL cL 22 W 

NOUR) WEE r 897,894 409,428 431.531 
* Estimate P Preliminary. r Revised. W Withheld to avoid disclosing individual company 


confidential data. 


1 In addition to the countries listed, Czechoslovakia, India, Southern Rhodesia, and the Territory 
of South-West Africa are believed to produce graphite, but available information ís inadequate for 


formulation of reliable estimates of output levels. 
2 Data for year Apr. 
$ Production of A/S Skaland Grafitverk only. 
* Exports. 


1, 1974, through Mar. 31, 1975. 


TECHNOLOGY 


Although research efforts continued to 
be concentrated on manufactured graphite 
and its uses in 1974, several new develop- 
ments occurred pertaining either to natural 
graphite or both natural and manufactured 


graphite. 


Graphite fluoride continued to be studied. 
Careful temperature control in the range 


7 Engineering and Mining Journal. V. 175, No. 
12, February 1974, p. 143. 
5 Mining Journal. V. 284, No. 7284, Mar. 28, 


1975, p. 229. 
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627+3° C resulted in the synthesis of poly 
(carbon monofluoride).? The white com- 
pound is stable in air to 600* C. Studies 
showed the compound is a superior solid 
lubricant under heavy loads, high temper- 
atures, in oxidizing atmospheres, and under 
other extreme conditions.? Other work 
demonstrated a high potential for carbon 
monofluoride as a cathode material in high- 
energy batteries.” 

A series of patents assigned to the 
Bagami Chemical Research Center (Japan) 
were issued on graphite-complex catalysts 
for chemical synthesis. The CR and the 
CuK complexes have a remarkable ability 
to absorb hydrogen, nitrogen, and methane. 
The observations suggest a parallel to the 
catalytic ammonia synthesis accomplished 
with graphite-FeCl;-K complexes. Activity 
for hydrocarbon synthesis from CO and 
Hs (producer gas) is also described. In 
addition, C.K catalyzes the room-temper- 
ature addition of primary and secondary 
amines to dienes to give alkenylamines. 
‘Acetic acid was synthesized in high yield 
from methanol and CO over a graphite- 
RhCl.-Is complex.“ 

The use of graphite as an additive in 
powder metallurgy assumed increasing im- 
portance when it appeared the automotive 
industry would make increased use of this 
fabrication technique. In another appli- 
cation, graphite not only supplies the 
carbon, but also functions as a lubricant 
in steel-alloy powders. Both of these appli- 
cations require a crystalline flake material 
and should further aggravate the already 
tight supply of this material. Graphite use 
as a carbon additive is also increasing 
because of the growing use of electric 
furnaces by the steel industry. Graphite 
is favored over coke in this and other 
processes because of its lower sulfur content. 

Reíractory use of natural graphite in- 
creased, spurred by its cost advantage 
over substitute materials, and was more 
readily available than energy-intensive ma- 
terials. Work on graphite continued, to 
increase its oxidation resistance and ease 
of application, and improve its refractory 
characteristics.“ 

Another area of major growth for natural 
graphite appeared to be in lubricants. 
Design engineers evaluated the properties 
of graphite and specified increased pre- 
lubrication for fabricating steel, forging, 
die casting, and powder metallurgy. Length- 
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ened tool and die life and increased pro- 
duction were realized as well. An additional 
impetus to convert to water-based graphite 
lubricants was decreased air-pollution con- 
trol problems caused by fuming of petro- 
leum-based lubricants. The swing should 
be aided by the increasing costs of petro- 
leum-derived lubricants. Graphite was also 
used as a lubricant in continuous casting, 
and its use in this application will grow 
as the number of continuous casting in- 
stallations increase. 

Rammed graphite molds (replacing sand 
molds) made titanium casting commercially 
feasible. The graphite molds gave excellent 
dimensional accuracy, and increased metal 
utilization from 17% to 58%." 

Graphite filament use continued to grow 
as increased numbers of aircraft secondary 
structures were designed to utilize the 
properties of the material. Applications 
continued to spread beyond the aerospace 
field. Sporting goods account for the major 
commercial use of graphite filament in 
such items as golf clubs, tennis rackets, 
fishing rods, and bicycle frames. Increased 
production and concurrent lower prices 
began to focus attention on industrial 
applications. 

Development of  metal-graphite com- 
posites continued. Based on earlier work 
done on liquid infiltration of aluminum- 
graphite composites, a similar approach to 
the fabrication of copper-graphite com- 
posites appreciably improved their physical 
characteristics. For example, copper-gra- 
phite was expected to maintain its room- 
temperature properties at temperatures near 
the melting point of copper. At higher 
temperatures, the use of beryllium-copper 
alloy was contemplated. 
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Gypsum 


By Avery H. Reed 


Activity in the gypsum industry declined 
in 1974 following the general depression 
in the building industries. Output of crude 
gypsum declined 12% to 12 million tons. 
Production of calcined gypsum declined 
13% to 11 million tons. Sales of pre- 


fabricated products declined 14%, to 11.9 
Imports decreased 3% to 
Total value of gypsum 
products sold or used decreased 2% to 


$623 million. 


million tons. 
7.4 million tons. 


Table 1.—Salient gypsum statistics 
(Thousand short tons and thousand dollars) 


United Sta 
cod ym and plants! .... 


Imports for consumption 
Caleined 
Produced 


Value 
Products sold (valre 
Exports (valure))))))h ) 
Imports for consumption (value) .......- 
World: Production n 


T Revised. 


———ů—— a e mm re we ew v vm —— —— —— mm = 


1970 1971 1972 1978 1974 
108 107 108 112 116 
9,436 10,418 12.328 13,558 11.999 
$35.132 $39,057 348.504 $56,650 $52,894 
6,128 6,094 7,718 7,661 7,424 
8.449 9.526 12.005 12.592 10.993 
3132.047 3151.991 $195.862 $205,326 $205,713 
$353,474 $435.257 $560,569 $632,809 $623,102 
$3,475 $4,214 $5,276 87.360 810.844 
$16,581 $16,332 822.042 821.937 $21,889 
56.868 58.421 * 64,470 67.858 66.109 


1 Each mine, . plant, or combination mine and plant is counted as one establishment. 


3 Excludes byproduct gypsum. 


DOMESTIC PRODUCTION 


Forty-four companies mined crude gyp- 
sum at 75 mines in 22 States. Of these, 
62 were open pit and 13 were underground 
mines. Output of crude gypsum declined 
12%, to 12 million tons. Leading States 
were California, Michigan, Iowa, Texas, 
and Oklahoma. These 5 States, with 31 
mines, accounted for 6096 of the total 
domestic production. 

Leading companies were United States 
Gypsum Co. (13 mines) ; National Gyp- 
sum Co. (8 mines) ; Georgia-Pacific Corp. 
(7 mines) ; H.M. Holloway Inc. (1 mine) ; 
and The Flintkote Co. (3 mines). These 
9 companies, operating 32 mines, pro- 
duced 72% of the total crude gypsum. 


Leading individual mines were U.S. 
Gypsum's Plaster City mine in Imperial 
County, Calif., H.M. Holloway’s Lost Hills 
mine in Kern County, Calif., National 
Gypsum's Tawas mine in lIosco County, 
Mich., and U.S. Gypsum's Alabaster mine 
in Iosco County, Mich. These four mines 
accounted for 21% of the national total. 

Thirteen companies calcined gypsum at 
77 plants in 29 States. Output declined 
1396 to 11 million tons. Leading States 
were California, Texas, New York, and 
Iowa. These 4 States, with 26 plants, 
accounted for 37% of the total production. 


1 Supervisory physical scientist, Division of Non- 
metallıc Minerals. 
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Leading companies were U.S. Gypsum 
Co. (23 plants); National Gypsum Co. 
(19 plants) ; Georgia-Pacific Corp. (10 
plants); The Flintkote Co. (6 plants) ; 
and The Celotex Corp. (5 plants). These 
5 companies, operating 63 plants, ac- 
counted for 85% of the total domestic 
output of calcined gypsum. 

Leading individual plants were U.S. 
Gypsum's Plaster City plant in Imperial 
County, Calif.; Weyerhaeuser’s Briar plant 
in Howard County, Ark.; U.S. Gypsum’s 
Shoals plant in Martin County, Ind.; U.S. 
Gypsum’s Stony Point plant in Rockland 
County, N.Y.; Georgia-Pacific’s Acme plant 
in Hardeman County, Tex.; U.S. Gypsum’s 
Fort Dodge plant in Webster County, 
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Iowa; U.S. Gypsum's Jacksonville plant in 
Duval County, Fla.; National Gypsum's 
Savannah plant in Chatham County, Ga.; 
National Gypsum's Shoals plant in Martin 
County, Ind.; and U.S. Gypsum's Sweet- 
water plant in Nolan County, Tex. These 
10 plants accounted for 25% of the nation- 
al total. 

In California, Occidental Petroleum 
Corp., Valley Nitrogen Producers Inc., and 
Collier Carbon & Chemical Corp. sold 
463,000 tons of byproduct gypsum valued 
at $4,302,000 for use in agriculture. 

The United States is the world's leading 
producer of gypsum, accounting for 18% 
of the total world output. 


Imported 


Mined 


1965 1970 197 5 


Figure 1.—Supply of crude gypsum in the United States. 
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Table 2.—Crude gypsum mined in the United States, by State 
(Thousand short tons and thousand dollars) 


State 


Active 
mines 


Arizona 


Colorado 
11J%%/%ö»ênmuw s o cac cL bue 
Michigan --..............--..--.----- 
Nevada 
New Mexico 
New oerrk‚¹K˖ʒKkn 
Oklahoma `... 
South Dakota ................--..--- 
Texas opc ͤ ÄAVu. A 


——— om wm vn —— — — mm e —- emm vm — 2 
—————— — — 2 


were oe "e —— me ew rm oe o A — mm —— — —— -— 


Wyoming 


——ʒẽ— — . — — 


Gn O9 CO = m e OS O9 eh ARA slk Ae 


o 
F 
S 
to 
1 
d 


oel!!! ³ 69 


1973 1974 
Quan- Value Active Quan- Value 

tity mines tity 
158 669 4 141 473 
1,778 5,834 5 1,716 6.642 
151 568 5 191 800 
1,470 6,324 6 1,397 7,142 
1,882 8,538 5 1,482 7,258 
1,154 3,662 4 843 2,959 
255 1,220 3 157 532 
525 3,369 8 364 2,942 
1,429 5,796 7 1,225 5,622 
W 2 32 135 
1.616 6.469 8 1.365 5.276 
231 1.134 5 248 1.076 
312 1.348 3 315 960 
2,697 11,719 15 2,523 11,077 
13,558 56,650 75 11.999 52.894 


W Withheld to avoid disclosing individual company confidential data; included with ‘‘Other 


tates 


1 Includes Louisiana, Montana (1973), Virginia, and Washington, 1 mine each; Arkansas, Idaho, 
Indiana, Kansas, Montana (1974), and Ohio, 2 mines each ; and Kansas (1973), 3 mines. 


Table 3.—Calcined gypsum produced in the United States, by State 
í (Thousand short tons and thousand dollars) 


1973 1974 
State 

Active Quan- Value Active Quan- Value 

plants tity plants tity 
California -----------------------—- 7 1,309 14,870 7 1.123 16,242 
Florida `. 2. „4 H 642 8,219 3 547 9,045 
EE 8 699 12,370 3 644 13,161 
IOWA 2 Se ]³ꝛ¹Ü¹¹ eo Se paas 5 975 16,982 5 896 15,634 
Michiggaea nns; 4 596 11.677 4 443 8.629 
Nevada ` sss. A 541 8,648 3 383 6.374 
New Jersey ` xx 4 587 6,727 4 549 71,153 
New Lorrñ.k‚ñͥK nnn 7 1.230 20.931 7 954 18.042 
M ³»¹¹Ai¹Vꝛ ⁰ uem s 3 434 5.227 8 379 6,272 
Texti EE b — T 1.349 25.610 7 1,096 22.657 
Other Staten È 30 4,230 74,065 31 3,979 81,904 
Total 21 e 16 12,592 205,326 77 10,993 205,713 
1 Includes Arizona. Arkansas (1973). Colorado, Connecticut, Delaware. Illinois, Massachusetts, 


Montana, New Hampshire, Pennsylvania. and Washington. 1 plant each: Arkansas (1974). Kansas. 
Louisiana, Maryland, New Mexico, Oklahoma, Utah, Virginia, and Wyoming, 2 plants each; and 


Indiana, 3 plants. 


CONSUMPTION AND USES 


Apparent consumption of crude gypsum 
(production plus imports minus exports) 
decreased 8% to 19.4 million tons. Imports 
were 38% of consumption. Apparent con- 
sumption of calcined gypsum declined 
13% to 11.0 million tons. 

Stocks of crude gypsum at mines and 
plants at yearend were 3.6 million tons. 
Of this, 2.3 million tons or 65% was at 
plants in coastal States. 

Of the total gypsum products sold or 


used, 5.9 million tons (31%) was sold 
uncalcined. Of the total uncalcined gyp- 
sum, 4.1 million tons (69%) was used 
for portland cement and 1.7 million tons 
(29%) was used in agriculture. The 
leading sales regions for gypsum used in 
cement were the West South-Central, 
Middle Atlantic, and East North-Central, 
which accounted for 5156 of the total. For 
agricultural gypsum, the Pacific sales region 
accounted for 85% of the total. 
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Of the total calcined gypsum, 9396 
was used for prefabricated products and 
796 for plasters. Of the prefabricated 
products, 71% was regular wallboard, 
22% was fire-resistant Type X wallboard, 
and only 2% was lath. Of the regular 
gypsumboard, 86% was of the N- inch 


Plasters 


Million tons 


1950 1955 1960 
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type. The leading sales regions for pre- 
fabricated products were the South Atlan- 
tic, the East North-Central, and the Pa- 
cific, which accounted for 50% of the 
total. For plaster, the East North-Central, 
South Atlantic, and Middle Atlantic ac- 
counted for 62% of the total. 


Prefabricated 


1965 1970 1975 


Figure 2.—Sales of gypsum products, by use. 
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Table 4.—Gypsum products (made from domestic, imported and byproduct gypsum) 


sold or used in the United States, by use 
(Thousand short tons and thousand dollars) 


1978 1974 
Use Quantity Value Quantity ` Value 
Uncalcined : 
Portland cement e 4,148 22,189 4,058 24,122 
lr.“ 1,453 7,402 1,671 12,728 
OUtBét Eege 117 1,479 123 1,897 
Total! EE 6,719 31,070 5,852 38,747 
Calcined: 
Industrial plaster --_—------------------------------- 353 14,181 826 14,626 
Building plaster: 
Regular base coat ----------------------------- 292 1.438 215 6,467 
Mill-mixed base coattkkkkk 166 5,607 142 5,412 
Veneer plasteerrrrrrnrnrrrrnr cL ee 88 5,366 81 5,174 
J˙f KL ʒ 224 5,558 191 6,610 
Total t oon. mici ee nA 711 23,694 629 23,664 
Prefabricated product 13.798 563,594 11,886 546, 065 
Total calcined __________________________- ee 14.917 601,739 12,841 584.355 
Grand total 4ͤ4%„„ͤ4„öv „„ 20,686 632,809 18,693 623,102 


1Data may not add to totals shown because of independent rounding. 
3 Includes gauging, molding, and Keene's cement, roof deck concrete, and other uses. 


3 Includes weight of paper, metal, or other materials. 


Table 5.—Prefabricated products sold or used in the United States, by product 


1978 1974 
Product 
Thousand Thousand Value Thousand Thousand Value 
square feet short tons! (thousands) square feet short tons! (thousands) 
Lath 

e EE 851,987 272 $11,218 247,058 194 $9,448 
-inch `... 16,168 15 553 11,508 11 451 
Total? |.........- 868,155 286 11,771 258,556 205 9,905 
Veneer base _______-.__- 399,378 368 15,710 344,048 816 14,818 
Sheathing -............. 337,443 323 12,921 250,737 240 11,056 

Regular gypsumboard : 
-inch `... 1,099,064 848 36,010 972,624 769 $6,435 
inen 9.570, 318 8.582 326.133 8,049,276 1,204 810,074 
inen 295,563 322 12,698 268,139 265 10,914 
l-ineh ` 25,158 50 2,414 24,845 45 2,509 
Other! k 109,495 97 4,198 124,676 110 5,492 
Total 2 ---—-—------ 11,099,598 9,893 381,448 9,439,559 8.898 365,425 
Type X gypsumboard ... 2,574,516 2,721 116,401 2, 446.306 2.570 122,563 
Predecorated wallboard . 214,369 191 22.900 164.642 156 20,046 
Other ...........------- 10,571 11 2,443 6,502 6 2,262 
Grand total? ` 16,004,026 13,798 563,594 12,910,350 11,886 546,065 


1Includes weight of paper, metal, or other material. 


3 Data may not add to totals shown because of independent rounding. 


8 Includes !4-inch, 5/16-inch, 56-inch, and $,-inch gypsumboard. 
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PRICES 


The value of crude gypsum increased 
from $4.18 per ton in 1973 to $4.41 in 
1974. The value of calcined gypsum in- 
creased from $16.31 to $18.71. The aver- 
age value of byproduct gypsum sold was 
$9.29 per ton. 

The average value of gypsum products 
increased from $30.67 in 1973 to $33.33 
per ton in 1974. Prefabricated products 
were valued at $45.94, industrial plasters 
at $44.80, building plasters at $37.63, and 


FOREIGN 


The gypsum industry depends on im- 
ports. In 1974, 38% of the crude gypsum 
supply was imported. Imports were from 
Canada (77%), Mexico (16%), Jamaica, 


uncalcined products at $6.62 per ton. 

Quoted prices for gypsum are published 
monthly in the Engineering News-Record. 
Prices at yearend showed a wide range, 
based on delivered prices. Regular H- inch 
wallboard prices ranged from $40 per 
thousand square feet at Dallas to $93 at 
Chicago. Prices for plaster ranged from 
$52 per ton at St. Louis to $71.25 at 
Boston. 


TRADE 


Dominican Republic, Morocco, the United 
Kingdom, Venezuela, and Italy. Imports 
decreased 3% to 7.4 million tons. Exports 
of crude gypsum were 14,210 tons. 


Table 6.—U.S. exports of gypsum and gypsum products 


(Thousand short tons and thousand dollars) 


Crude, crushed Other 
or calcined manu- 
Year factures Total 
Quantity Value Ree value 
Value 
11 epee eo TT 888 51 2,582 2,694 6,276 
Kr kt GE 63 8,135 4,225 1,8360 
11;ͤÜvqBłͥ ⁵ AWA. ͤ ͤ ĩðâ2W 88 123 8,910 6,934 10,844 
Table 7.—U.S. imports for consumption of gypsum and gypsum products 
(Thousand short tons and thousand dollars) 
Crude Ground or Alabaster Other 
calcined manufac- manu- 
Year tures ! factures Total 
Quantity Value Quantity Value n.e.c. value 
Value 
Value 
1777ͤ»—ðẽ ( a ce 7,718 18,342 2 152 1,950 1,598 22,042 
Är ut Soe imm asec sue 7,661 17,572 2 123 1,914 2,328 21,937 
Jr. EE 7,424 17,602 2 107 1,976 2,204 21,889 
1 Includes imports of jet manufactures, which are believed to be negligible. 
Table 8.—U.S. imports for consumption of crude gypsum, by country 
(Thousand short tons and thousand dollars) 
1978 1974 
Country 
Quantity Value Quantity Value 
Canada Ee 5.944 14.100 5.727 14.026 
Dominican Republic «kk «4% 44 ««„„ 177 648 230 924 
11!!! ³A. ĩð2:Luã ⁵ 8 (1) 9 (1) 12 
Malle... ch qr sup cae Er 334 867 238 546 
Mexico S222 core éêé f yy k RUM ee eee 1,206 1,948 1,186 1,766 
MOROCCO.” EEN vn GE 28 88 
United Kingdom `... i a 18 44 
%% ͤ soe eos Ooch 8 ee ud 8 201 
Total EE 7,661 17,672 1,424 17,602 


1 Less than !4 unit. 
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WORLD REVIEW 


Canada.—Canada was the second leading 
producer of crude gypsum, accounting for 
1276 of the world total. About three- 
fourths of Canadian gypsum is exported 
to the United States, mainly from Nova 
Scotia. This exported gypsum is mined by 
Canadian subsidiaries of United States 
gypsum companies. 

The Flintkote Co. of Canada Ltd. mined 
gypsum in Newfoundland. Active producers 
in Nova Scotia were Little Narrows Gyp- 
sum Co. Ltd.; Georgia-Pacific Corp.; 
Fundy Gypsum Co. Ltd.; National Gyp- 
sum Co. Can.; and Domtar Construction 
Materials Ltd. Canadian Gypsum Co. 
Ltd. and Canada Cement Lafarge Ltd. 
mined gypsum in New Brunswick. Cana- 
dian Gypsum Co. Ltd. and Domtar Con- 


struction Materials Ltd. operated under- 
ground gypsum mines in Ontario. Westroc 
Industries Ltd. and Domtar Construction 
Materials Ltd. mined gypsum in Manitoba. 
Western Gypsum Mines Ltd. mined gyp- 
sum in British Columbia. 

Egypt, Arab Republic of.—Gypsum de- 
posits recently discovered at Gharbanian 
were estimated to contain 12 million tons, 
a 30-year supply for Egypt. 

France.—France was the third leading 
gypsum producing country, with 10% of 
world production. 


Spain.—Spain ranked fifth in world 
gypsum production with 7% of the total. 


U.S.S.R.—The U.S.S.R. produced 7% 
of the world’s gypsum and ranked fourth. 


Table 9.—Gypsum: World production, by country 
(Thousand short tons) 


Country 2 1972 1918 1974 P 
North Ameri 
Canada (shipments)? Jͤ ( 88 8,099 8,389 8,2365 
Dominican Republic ------------------------------------—- re 278 253 e 254 
% p Eed e(s) (5) e (3) 
El Salvador°®° "ee q 7 1 
Guatemala EE 9 9 9 
opgeet 17 16 9 
%%%%%%ùĩ ]˙¹.eAT— eo aoe MR MM 486 893 296 
rr gedd 1,651 1,669 1,529 
N EE 29 e 39 * 89 
United States |... 22. 2 LLL cL LL LLL LLL LLL 22222222222 12,828 18,658 11,999 
South America 
NOM de EORUM TR r 566 501 * 600 
Bolivia * "ee 8 1 4 
77 tee 8 262 388 * 441 
!§ö§Ä¹w . EG T 141 98 149 
See y y T 244 248 345 
PRFAQUAS EE r18 12 16 
a EE 78 78 78 
Venezuela ³o» ³˖˙˖. fd 6m eee 95 187 181 
9J½!((u!;ĩ§[X!0r i ĩð K ĩð eee 838 960 886 
Beig'um EE é 117 126 113 
CCJCCù 5 ee DEO NEM re 165 182 198 
3 Ei a Pest sO neh ᷑ 88 552 637 e 661 
France? -=o ocena ee ee eer 6,826 6,788 6,856 
Germany, East* ____------------------------------------— r 37 r 375 37 
Germany, West (market able kk r 2,958 3,250 * 3,500 
los EE 441 463 4 
C7 ²˙“v a nk . ͤ ͤ T 425 481 423 
/// ͤ ĩð ee m yd mt 88 3,858 8,858 3,858 
Luxembourg `. 6 
Poland * ee EE 937 987 987 
Portügal ACC Tm www %o» ⁰ym .. 8 149 * 149 * 149 
Uf uoccosuc4 en Eeer 4,546 4,928 * 4,850 
Switzerland e. r 110 110 110 
Mr as Se Se oe ee 5,181 5,181 5,181 
y Dite Kingdom ett r 8,828 4,248 8,434 
TEE = ðo 298 283 276 
m $ 198 198 198 
SE 2 51 44 
Ss Arab Republic of ---------------------------------- r 471 577 Ve 
SE EE 110 110 110 


See footnotes at end of table. 
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Table 9.—Gypsum: World production, by country—Continued 
(Thousand short tons) 


Country ! 1972 1973 1974 v 
i i 
24... 4 
ee EE m S i 9 
J ꝑ f A ĩðͤ EE r 2 re 2 
South Africa, Republie ohh 462 533 614 
TOt EMO I Tr x RS r 88 r 38 33 
1 JJ ĩðâ y ĩᷣͤ u ĩͤ u ULM idu tee T 16 14 23 
— —— ————— ——————— Sos (8) 4 
AMA EH 
Eeer 16 17 18 
China, People's Republic of * _............--._---_.------ 661 694 117 
II ⁵˙ĩðè¹Üi; ſ e eee eles see oe 1,218 974 1,157 
Indonesia € —— o ñðñj 
TOG ees eee tee oe eee eee 2,646 e 2,646 * 2,646 
EE ⁵ð d ĩð v 88 r 182 165 
JARDAD. eelere dee 618 417 868 
Jordan - ëtt 83 
Korea, Republie ſſTWCWWWWeWeeꝶ„k i444 ie * 166 863 
HO eer r 22 11 14 
Mongolia è eegene de 28 28 28 
P tan EE 170 196 207 
Philippineie222sassss 444 94 112 139 
Saudi Arabia a2 " 50 50 50 
Syrian Arab Republic® «««õ«cͤä««4 17 17 17 
JJJ///ͥõͤ ³·⁰¹VXQààà1à..dddà/d/dꝓ́ꝓ:0 ee eir ee T6 6 4 
Thailand EE Een 99 260 844 
Türkéy. x omaes LI ELLA S LAO e eiue 871 895 894 
Vietnam, Sound ccc LLL LLL LL LL -= 8 8 8 
Oceania: Australia |... 2 LLL LL c LLL LLL LLL LL L2 LLL. ll r 1,057 1,279 r 1,828 
Tot a ee eee ek eects * 64,470 67,858 66,109 


* Estimate. P Preliminary. T Revised. 

1 Gypsum is also produced in Cuba and Romania, but production data are not available. 
3 Includes anhydrite. 

3 Less than % unit. 

4 Net exports. 


TECHNOLOGY 


Planned developments to remove sulfur quantities of impure byproduct gypsum. 
from stack gases by using lime or limestone The problems of disposal or potential uses 
could result in the accumulation of large of this material are being studied. 


Helium 


By Ronald F. Balazik : 


Sales of high purity helium (99.995906 
purity) in the United States during 1974 
totaled 539 million cubic feet, an increase 
of over 8%.“ The Bureau of Mines sold 
3196 of this total, and private industry 
sales accounted for the remaining amount. 
High purity helium exports, all by private 
industry, totaled 160 million cubic feet 
during 1974. The Bureau of Mines f.o.b. 
plant price for high purity helium during 
1974 remained at $35 per thousand cubic 
feet, but private industry prices rose from 
an average of $21 to an average of $23 
per thousand cubic feet. 

On May 3, 1974, the Supreme Court 
declined to review the decision of the 
U.S. Court of Appeals under which the 
U.S. Department of the Interior termi- 
nated its helium conservation contracts in 
late 1973 with the National Helium Corp., 
Phillips Petroleum Co., and Cities Service 
Helex, Inc. Final settlement by the three 


contractors of claims arising from the 
termination of the contracts is still pend- 
ing. 

On December 3, 1974, a trial judge of 
the U.S. Court of Claims ruled that a 
fourth contractor, Northern Helex Co., 
was entitled to $78 million in damages 
because the Government had breached its 
helium purchase contract with the com- 
pany. This ruling is subject to review by 
the full Court of Claims and possible 
appeal to the U.S. Supreme Court. 

A bill to authorize the Secretary of the 
Interior to conserve and store helium was 
introduced in the House of Representa- 
tives, U.S. Congress, on June 6, 1974. It 
directed the Secretary of the Interior to 
store and redeliver helium produced in 
private helium extraction plants at no ex- 
pense to the producer. The bill was not 
enacted into law. 


DOMESTIC PRODUCTION 


A total of 11 plants in the United 
States had the capability to extract 
helium during 1974. Nine of the plants 
were owned by private industry, and the 
remaining two were owned by the Federal 
Government and operated by the Bureau 
of Mines. An additional plant was being 
constructed near Redrock, N. Mex., by 
Western Helium Co. to replace its dis- 
mantled plant near Navajo, Ariz. 


During 1974, total helium extracted 
from natural gas declined about 72% to 
883 million cubic feet following the 
termination of helium conservation stor- 
age contracts in December 1973. How- 


ever, high purity helium output increased 
8% to 699 million cubic feet. Approxi- 
mately 21% of the total helium extracted 
was crude helium* and 79% was high 
purity helium produced for sale. The Bu- 
reau of Mines accounted for 92% of 
crude helium production and 24% of 
high purity output. The remaining crude 
and high-purity helium was extracted by 


private industry. 

1 Physical scientist, Division of Petroleum and 
Natural Gas. 

* All helium statistics in this chapter are reported 
in terms of contained helium measured at 14.7 
pounds per square inch absolute and 70* F. 

? Helium. mixed with various quantities of other 
light gases, mostly nitrogen. 
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Table 1.—Helium extracted from natural gas in the United States 
(Thousand cubic feet) 


1970 1971 1972 1973 1974 P 
Crude helium: 4 
Extracted at Bureau of Mines 
ant sac 429,400 504,406 262,197 . 175,976 169,414 
Extracted at private industry 
plant 3,523,800 3,479,226 8,204,806 * 2,381,971 15,073 
TOUR) Ec EP 3,953,200 8,983,632 8,467,003 * 2,557,947 184,487 


High purity helium: 2 
Extracted at Bureau of Mines 


Pane e 230,100 173,626 173.526 180,114 168.662 
Extracted at private industry 
plants ege 416,500 403,152 453.675 467,102 2 530,312 
lf!!! eet Er 647,200 576,778 627,201 647,216 698,974 
Grand total 4,600,400 4,560,410 4,094,204 73,205,163 883.461 
P Preliminary. r Revised. 


1 Excludes crude helium purified after interplant transfer. 

2 Includes only those quantities produced for sale; quantities entering conservation storage system 
after purification are included under crude helium. 

3 Includes 28,657 thousand cubic feet purified at the Bureau of Mines Keyes plant for National 


Helium Corp. 


Table 2.—Ownership and location of helium extraction plants in the United States, 1974 


Category and owner or operator Location Type of production 
Government-owned : 
Bureau of Mines Exell, Tex .............- Crude helium. 
DO EE Keyes, Okla ............- Crude and high purity 
helium. 
Private industry : 
Alamo Chemical-Gardner Cryogenics .. Elkhart, Kans .......... High purity helium. 
Cities Service Cryogenics, Inc ....... Scott City, Kans ........ Crude helium.! ? 
Cities Service Helex, Ine Ulysses, Kans ss Crude and high purity 
helium.® 
Kansas Refined Helium Co Otis. Kang High purity helium. 
Kerr-McGee, Cor Navajo, Ari Do. 
National Helium Cr Liberal, Kans .......... Crude helium.! 
Northern Helex Co .................. Bushton, Kans .........- Do. 
Phillips Petroleum COO Dumas, Tex ............- Do.! 
Do. ccce menu Precise eie Hansford County, Tex .... Do. 


1 Ceased deliveries to Bureau of Mines helium conservation storage system in late 1978. 

2 Output is piped to Cities Service Helex, Inc., plant at Ulysses, Kans. for purification. 

3 Purifies crude helium piped from Cities Service Cryogenics, Inc., plant at Scott City, Kans. 
4 Output is transported in highway semitrailers to other plants for purification. 


Construction work was completed on a Several construction efforts were also 
helium-enriching unit at the Bureau of completed or planned at the Bureau of 
Mines Exell plant during 1974. The work Mines Keyes plant during 1974. Com- 
was accomplished under a contract with pressors at the plant were overhauled, and 
M. W. Kellogg Co. and its subcontractor, a new aluminum heat exchanger tube 
Control Automation. Principal work in- bundle was fabricated. In addition, a 
cluded piping and instrument calibration, construction contract for helium trailer 
pressure testing, and insulation of cold filling facilities at the Keyes plant was 
boxes. The enriching unit was tested and awarded to Hallmark Builders, Inc. 
operational at yearend. 
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Table 3.—Summary of Bureau of Mines helium plant and Amarillo shipping terminal 
operations 
(Thousand cubic feet) 


1972 1973 1974 P 
Supply: 

Inventory at beginning of period! _.___________________ 11,474 16,142 8,632 

Helium extracted: 

Exell plant : 
hr I PPAR 99,392 60,525 35,036 
High puri ae SS 2 
Total Exell plant 99,392 60,525 35,036 
Keyes plant: 
Crude 3232... 8 162,805 115,451 184,378 
High purity * |... r 176,469 181,334 170,194 
Total Keyes plant 339,274 296.785 804,572 
Total extracted |... LL LL LLL. 433,666 357,310 339,608 
Helium returned in containers (net) .................- 2,586 8,539 2,935 
Total supply è ttt aaa 452,726 876,991 351,175 
Disposal: 

Sales of high purity helium 173.526 180.114 168.662 
Net deliveries to helium conservation system 263,058 188,245 173,222 
Inventory at end of period! 2 _--------------------—- 16,142 8,632 9,291 
Ge 462,726 876,991 351.175 


Total disposal 


P Preliminary. 


! At Exell and Keyes plants and at Amarillo shipping terminal. 
? Excludes conservation helium produced from native gas withdrawal wells at Cliffside field which 


have been invaded by stored helium. 


3 Excludes 28,657 thousand cubic feet purified for the account of National Helium Corp. after 
withdrawal from that company's account in the Bureau of Mincs conservation storage system. f 
* Excludes return of conservation helium produced as indicated in footnote 2 to conservation 


storage system. 


CONSUMPTION AND USES 


Domestic consumption of helium dur- 
ing 1974 was primarily for purging and 
pressurizing rockets and spacecraft, re- 
search, welding, maintenance of controlled 
atmospheres, leak detection, and cryo- 
genics. Demand occurred principally in 
the Pacific and Gulf Coast States. 


Sales of high purity helium in the 
United States increased about 8% in 
1974. However, Bureau of Mines helium 
sales, which accounted for 31% of do- 
mestic sales, decreased approximately 6% 
during the year owing to a decline in 
utilization for purging and pressurizing 
rockets and spacecraft. 


Approximately 52% of Bureau of Mines 
sales in 1974 were made to Federal agen- 
cies, which are required by law to pur- 
chase all of their major helium require- 
ments from the U.S. Department of the 
Interior. The Bureau of Mines f.o.b. plant 
price, which is set at $35 per thousand 
cubic feet for the purpose of financing 
the long-range helium conservation pro- 
gram, was not competitive with the 1974 


average private f.o.b. plant price of $23 
per thousand cubic feet. 

Remaining Bureau sales in 1974 were 
through purchases by Federal agencies 
from private distributors under General 
Services Administration contracts, which 
required the distributors to purchase 
equivalent quantities from the Bureau of 
Mines. These contracts made relatively 
small quantities of helium readily avail- 
able to Federal installations and reduced 
freight charges for small purchases. The 
proportion of Bureau helium sales dis- 
tributed in this manner increased 10% 
in 1974. 

All helium sold by the Bureau of Mines 
was shipped in gaseous form in cylinders, 
highway semitrailers, or railway tank cars. 
Private industry plants shipped helium in 
both gaseous and liquid form. Much of 
the helium transported in liquid form was 
delivered by semitrailers and containerized 
dewars to distribution centers, where most 
of the product was gasified and com- 
pressed into small cylinders and trailers 
for delivery to consumers. 
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Table 4.— Total sales of high-purity helium 


in the United States 
(Million cubic feet) 


* Estimate. 


Quantity 


P Preliminary. 


Table 5.— Bureau of Mines sales of high purity helium, by recipient 
(Thousand cubic feet) 


1972 1978 1974 P 

Federal agencies: 
Atomic Energy Commiss ionl «4 „« 17.447 17.627 21.169 
Department of Defense _______________---__-----.._-- 61.578 47,766 45.432 
National Aeronautics and Space Administration 35,775 34.739 13.684 
National Weather Service n 2.940 2.767 2,957 
Other? ée 8,346 3,581 4,298 
Total Federal agen cis 121,086 106,480 87.540 
Non-Federal customer I LLL LLL LLL ccs cL -- 52,440 18,634 81,122 
% . ið²w5ſ qmꝶm· 173,526 180,114 168,662 


P Preliminary. 


1 Became part of Energy Research and Development Administration in 1974. 


? Includes quantities used by Bureau of Mines. 


3 Most of this was purchased in bulk by commercial] firms, repackaged in smaller containers, and 
then sold to Federal installations under contract arrangements with the General Services Ad- 


ministration. 


CONSERVATION 


Helium held in the Bureau of Mines 
conservation storage system, which includes 
the conservation pipeline network as well 
as the Cliffside gasfield near Amarillo, 
Tex. increased 1% during 1974. Of the 
38,279 million cubic feet in storage, over 
97% was held for the Bureau's conser- 
vation program. The remaining amount 
was stored under contract for private pro- 
ducers. All of the net addition to the 
helium conservation system was accounted 
for by deliveries from Bureau plants. Al- 
though one company (Cities Service 
Helex, Inc.) made some deliveries for its 
own future use, helium held for private 
producers own accounts decreased by 
8.7% during the year. 

The conservation storage system con- 
tains crude helium purchased by the Bu- 


reau of Mines under contracts entered 
into in 1961 and continued under court 
orders obtained during 1971 and early 
1973 by Cities Service Helex, Inc., Na- 
tional Helium Corp., and Phillips Petro- 
leum Company. As a result of the de- 
cision of the U.S. Court of Appeals for 
the Tenth Circuit in October, 1973 crude 
helium deliveries to the Bureau from 
Cities Service Helex, Inc., and National 
Helium Corp. ceased on November 12, 
1973. However, Phillips Petroleum Co. 
opted to continue helium storage de- 
liveries for its own account pending the 
outcome of negotiations on a long-term 
storage contract. These negotiations were 
unsuccessful and Phillips Petroleum Co. 
ceased deliveries for storage on December 
12, 1973. 
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Table 6.—Summary of Bureau of Mines helium conservation system operations 
(Thousand cubic feet) 


1972 1978 1974 P 
Helium in conservation storage system at beginning of period: 
Stored under Bureau of Mines conservation program .. 31,635,937 34,628,600 37,110,126 
Stored under contract for private producers’ 
own accounts ~.- 2220226240242 2x 527,113 1,002,314 1,091,004 
vg WEE 32, 163,050 35,630,914 38,201,130 
Input to system: 
Net deliveries from Bureau of Mines plants 263,058 188,245 173.222 
Acquired from private industry conservation plants 2,129,605 T 2,293,281 Sie 
Stored under contract for private producers' 
ent ð- 583,748 168,110 15,073 
Total x ⁵ðꝰi ð ñ a ee Ee 8,576,411 r 2,644,636 188,295 
Redelivery of helium stored under contract for private 
producers’ own account 108,547 14,425 110,090 
Net addition to system ....... LLL „ 3,467,864 r 2,570,211 78,205 
Helium in conservation storage system at end of period: 
Stored under Bureau of Mines conservation program .. 34,628,600 * $7,110,126 87,283,348 
Stored under contract for private producers' 
dan ent 1,002,314 r 1,091,004 995,987 
Totale. vec Leo ce ec ST 85,630,914 7 38,201,130 88,279,335 
P Preliminary. F Revised. 


1 Includes conservation pipeline system and Cliffside field. 
3 Excludes return to system of conservation helium produced from native gas withdrawal wells 
at Cliffside field which have been invaded by stored helium. 


Table 7.—Helium purchased for Bureau of Mines conservation storage 
(Thousand cubic feet) 


Helium delivered 


Company 
1972 1978 1974 
Cities Service Helex, Inc.) ene 699,048 r 515,876 c 
National Helium Corp.! ---------------------------- 1,107,898 1,011,238 D 
Northern Helex, Cos at ae Bax 
Philips Petroleum Co.! _____...--..--.-_-__-.------ 922,659 766,167 En 
gv BEE 2,129,605 r 2,293,281 Y 


r Revised. 
1 Deliveries from these companies accepted in compliance with order of the Federal District Court 


for the State of Kansas after 8:00 a.m., Mar. 28, 1971, when termination provisions of these com- 
panies’ helium conservation contracts were to have taken effect. This injunction was reversed on 
appeal in Oct. 1973, and the acceptance of helium for conservation storage ceased on Nov. 12, 1973. 

3This company ceased delivery of helium for Bureau of Mines conservation programs as of 8:00 
a.m., Mar. 28, 1971. 


Table 8.—Deliveries and withdrawals of crude helium stored for private companies’ own 
account in the Bureau of Mines conservation storage system, 1974 


* (Thousand cubic feet) 
Owner Plant location Delivered Withdrawn Net 
Cities Service Helex, Ine Ulysses, Kanns 1 15,073 1 53,098 — 38,025 
National Helium Corp .......- Liberal, Kan is 28,657 2— 28,657 
Phillips Petroleum CO Dumas, Tex .............- | IM 28,336 — 28,836 
Hansford County, Tex .... 
TOL EE 15,078 110,091 — 95,018 


1 Includes some helium stored for the account of Cities Service Cryogenics. Inc., which pipes its 
output to Cities Service Helex, Inc., for purification. . 
2 Purified by the Bureau of Mines Keyes plant for the account of National Helium Corp. 
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RESOURCES 


As of December 31, 1974, proved and 
probable helium resources in the United 
States were estimated to be 244.6 billion 
cubic feet. These resources include proved 
and probable helium reserves (in natural 
gas with a minimum helium content of 
0.3%) estimated at 110.7 and 41.8 billion 
Cubic feet, respectively. The remaining re- 
source base includes 38.3 billion cubic 
feet of helium in the Bureau of Mines 
conservation storage system and 53.8 bil- 
lion cubic feet of helium in proved gas 
reserves with a helium content of less 
than 0.3%. 

A total of 88 gasfields in 10 States con- 
tain proved and probable helium reserves. 
The bulk of these reserves (about 90%) 
are in only five gasfields: The Tip Top 
field in Wyoming; the Hugoton field in 
Kansas, Oklahoma, and Texas; the Keyes 
field in Oklahoma; and the West Pan- 


handle field and Cliffside field in Tex. 
Helium reserves in the Tip Top field were 
revised upward during 1974. Approxi- 
mately 64% of the proved and probable 
reserves were in fields under production 
at yearend. Only about 9% of the helium- 
rich natural gas produced was processed 
for helium extraction, while helium in the 
remaining helium-rich gas output was 
wasted incidentally to the consumption of 
the gas. 

Bureau of Mines efforts to identify new 
domestic and foreign helium resources 
continued during 1974. A total of 406 
natural gas samples from 18 States and 
5 foreign countries (Australia, Ethiopia, 
the Netherlands, Norway, and Taiwan) 
were collected and analyzed for helium 
content during the year. None of the 
samples indicated the presence of signifi- 
cant amounts of helium. 


FOREIGN TRADE 


High purity helium exports, all by pri- 
vate companies, increased approximately 
7% in 1974 (compared with 9% in 
1973). The exports comprised 32% of 
private industry sales and 24% of all high 
purity helium sales. Most of the exports 
were shipped to Western Europe. 


Table 8.—Exports of high-purity helium 


from the United States 
(Million cubic feet) 


Year Quantity 
r ete ee See eae * 105 
DO Chan cor es et i 180 
I1J⁵§˙ A 8 188 
177ö§Ä˙Ä-— x 150 
EEE (3222 . ³˙ AAA er LE P 160 

* Estimate P Preliminary 


WORLD REVIEW 


The production of helium outside the 
United States totaled an estimated 140 
million cubic feet in 1974. Canada pro- 
duced about 35 million cubic feet from 
a plant in Saskatchewan, primarily for 
export to Japan and other Asian coun- 
tries. A plant near Paris, France, pro- 
duced about 10 million cubic feet of 
helium as a byproduct of nitrogen removal 
operations. The U.S.S.R. and other coun- 
tries of Eastern Europe extracted an esti- 
mated 95 million. cubic feet of helium 
during the year. 

During 1974, plans were announced 
for a prototype helium extraction plant to 
be constructed in Alberta Province, Can- 
ada. The 2200 000 plant is designed to 
recover 0.05% to 0.20% helium from nat- 
ural gas by utilizing a diffusion process. 


Construction of the plant will be financed 
entirely by the Alberta government, but 
plant operations will be carried out by 
Alberta Helium, which is a new company 
composed of the provincial government, 
Trans Canada Pipelines, and Alberta 
Southern Gas. The plant is expected to 
process 2 million cubic feet of natural gas 
per day by 1977. Data obtained through 
plant operations will be used to determine 
the feasibility of a full-scale plant. 

The construction of a nitrogen and 
helium extraction plant at Ostrow in 
southwestern Poland was nearing com- 
pletion by yearend 1974. Petrocarbon De- 
velopments Ltd., a British firm, was build- 
ing the plant under a contract with the 
Polish Government. When completed in 
1975, the plant will process natural gas 
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containing 45% nitrogen and 0.4% he- 
lium. The plant is expected to produce 
150 million cubic feet of high purity 
helium per year. 

Construction of the Republic of South 


649 


Africa's first helium plant reportedly was 
completed in late 1974. The plant, lo- 
cated near Johannesburg, will extract 
helium from natural gas discovered in the 
Orange Free State goldfields. 


TECHNOLOGY 


During 1974, the world’s first closed- 
cycle helium turbine was prepared for 
commissioning tests at a district heating 
plant in Oberhausen, West Germany. 
Although it will be operated as a com- 
mercial heating and electric power gen- 
eration unit, the turbine is part of a 
long-range research program to develop a 
direct-cycle nuclear generating system em- 
ploying a high-temperature gas-cooled re- 
actor (HTGR). The Oberhausen project, 
a joint venture of West Germany industry 
and Government, will also provide the 
first mechanical life test of helium tur- 
bines functioning over a long period of 
time as part of an operational power sta- 
tion. Design and construction of the plant 
was the responsibility of G.H.H. Sterkrade 
and Kraftwerk Union. 

General Atomic Co., jointly owned by 
Gulf Oil Corp. and the Royal Dutch- 
Shell Group, continued studies of helium 
gas turbines during 1974 for the Energy 


Research and Development Administra- 
tion. The studies will assess the com- 
mercial feasibility of developing a helium- 
cooled nuclear reactor and employing the 
same helium in a closed cycle to drive the 
gas-turbine generator. This would elim- 
inate the steam-turbine cycle ordinarily 
used in powerplants and allow heat re- 
jection to take place directly to air in 
dry cooling towers, eliminating thermal 
pollution of streams and allowing utility 
companies more flexibility in picking 
powerplant sites. The gas turbines them- 
selves could be located inside the same 
containment vessel that housed the re- 
actor core, thus offering a capital cost 
savings. 

During 1974, Air Products Ltd. (the 
United Kingdom) commissioned a cryo- 
genic road tanker with a capacity of 
11,000 U.S. gallons to carry liquid he- 
lium. The tanker reportedly is the largest 
of its kind in the world. 


PE 


Iron Ore 


By F. L. Klinger 


World production of iron ore in 1974 
was estimated at 879 million tons, about 
5% more than in 1973. World exports in- 
creased about 8% to an estimated 395 mil- 
lion tons, of which about 8256 was ocean- 
borne. Imports of iron ore reported by the 
major consuming countries in 1974 in- 
cluded 140 million tons by Japan, 135 mil- 
lion tons by member countries of the Euro- 
pean Coal and Steel Community (ECSC), 
and 48 million tons by the United States. 
World consumption of iron ore probably 
increased in 1974; although consumption 
fell in some countries, including the United 
States and the United Kingdom, it rose in 


others, including Japan and West Ger- . 


many. In general, demand for iron and 
steel was close to the 1973 levels. 

World output of iron ore pellets was es- 
timated at 157 million tons in 1974. While 
this was only about 5% more than in 
1973, growth of production capacity over 
the longer term will continue to be rela- 
tively high because many new plants were 
under construction or planned. Worldwide, 
at least 80 million tons of new production 
capacity was expected to be installed by 
1978. More than half of this capacity will 
be built in the United States and Brazil. 

An increasing number of direct-reduc- 
tion projects were evident in 1974, and 
growth in this sector appeared to be more 
rapid than the development of new pel- 
letizing capacity. About 30 million tons of 
production capacity for sponge iron was 
expected to be installed worldwide by 
1978. Installed capacity in 1974 amounted 
to about 5 million tons. The largest new 
projects were being located in countries 
having abundant domestic supplies of low- 
cost natural gas, such as Iran, Indonesia, 


and the U.S.S.R. Domestic reserves of iron 
ore were of secondary importance. 

Iron ore prices rose significantly in 1974. 
Increases of up to 50% occurred in some 
countries, but the average increase in value 
of iron ore shipments was probably 15% 
to 25%. Further price increases were ex- 
pected in 1975 as costs of production and 
fuels continued to rise. Railway and lake 
freight rates increased in the United States 
during 1974. Ocean freight rates, however, 
declined during the last half of the year 
as more vessels were diverted from the pe- 
troleum trade. 

Vessel cargoes of more than 250,000 tons 

of iron ore were loaded in Brazil during 
1974. The only port capable of receiving 
cargoes of this size appeared to be in Ja- 
pan, although 200,000-ton cargoes could 
be accommodated at two ports in western 
Europe. The relatively shallow drafts avail- 
able in U.S. ports continued to restrict 
the maximum size of incoming iron ore 
cargoes to about 65,000 tons. In the United 
States, several more 1,000-foot, self-un- 
loading iron ore carriers were ordered for 
service on the Great Lakes. 
The potentially high cost of environmen- 
tal controls was illustrated in 1974 by a 
proposal of Reserve Mining Co., a major 
U.S. producer of iron ore pellets, to shift 
its tailings discharge from Lake Superior 
to an on-land site, add air pollution con- 
trols, and change its production process 
at an aggregate cost of $242 million. 

1 Physical scientist, Division of Ferrous Metals. 

? Unless otherwise stated, the unit of weight used 
in this chapter is the long ton of 2.240 pounds. 

* Excluding ore containing less than 42% iron, 
which is normally imported from France by Bel- 
gium, Luxembourg, and est Germany. Imports 


of French ore by the latter countries in 1974 to- 
taled 16.8 million tons. 
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Table 1.—Salient iron ore statistics 
(Thousand long tons and thousand dollars) 


1970 1971 1972 1978 1974 
United States: 
Iron ore (usable,? less than 5% Mn): 
Production? __.....-.------ 2k 89,760 80,762 15,434 81,669 84,855 
Shipments è 222 87,176 11,106 11,884 90,654 84,985 
Values c Lc cl.-.. 941,738 891,001 950,365 1,168,710 1,888,447 
Average value at mines per ton $10.80 $11.55 $12.20 12.84 34 
Exports t ,492 3.061 2.095 2.747 2.328 
Value `___-------------------- $67,898 $38,147 $26,776 $37,922 $35,148 


eed cee nn ene $479,518 $450,644 $415,934 $538,488 $696,208 


At consuming plante 

At U. . docks aaa 
Manganiferous iron ore (5% to 

8596 Mn): Shipment 

World: Production ...............-.--.-- 


181.571 116.196 126,943 146,922 138,160 


15,316 17,658 14,679 10,876 9,405 
52,781 57,738 50,061 45,990 45,247 
8,408 8,424 2,612 3,058 8,272 
829 177 131 181 201 


757.013 774.677 r 765,465 836.442 879.414 


r Revised 


1 Direct shipping ore, concentrates, agglomerates, and byproduct ore (mainly pyrite cinder and 


agglomerates). 
3 Includes byproduct ore. 
8 Excludes byproduct ore. 
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Figure 1.—United States iron ore production and imports for consumption. 


EMPLOYMENT 


Statistics on employment and produc- 
tivity in the iron ore industry in 1973 and 
1974 are shown in table 2. There was a 
slight decline in productivity in 1974, fol- 
lowing a rise of about 896 in 1973. The 


decline was probably due in part to in- 
creasing employment at new mines and 
plants that did not begin production until 
relatively late in the year. 

Employment data for 1973 and 1974 


IRON ORE 


were collected by the Mining Enforcement 
and Safety Administration (MESA). As 
the number of shifts and average number 
of days worked were not reported, these 
data are not shown in table 2 as they were 
for 1972 and earlier years. The total num- 
ber of hours worked were reported, how- 
ever, so that continuity of data on hourly 
productivity was maintained. 

Owing to changes in methods of report- 
ing instituted by MESA or by some min- 
ing companies, the number of employees 
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reported at some mining operations was 
considerably larger in 1973-74 than in 
1972, but the total number of hours 
worked was not proportionately changed. 
Comparison of the average number of 
hours worked, per employee, for each year 
indicated abnormally high figures for 1972. 
Consequently, the total number of em- 
ployees reported in industry for that year 
(14,000)* was probably at least 2,000 too 


low. 


DOMESTIC PRODUCTION 


U.S. mine production and shipments of 
iron ore in 1974 declined by 4% and 6%, 
respectively. Shipments of ore from U.S. 
ports on the Great Lakes totaled 68.8 mil- 
lion tons, about 7% less than 1973. Al- 
though the declines were mainly caused by 
lower demand, they were partly due to 
strikes at some mines during August and 
a 2-month strike by Canadian merchant 
marine officers which severely reduced 
shipments between the United States and 
Canada. The mine strikes occurred during 
the first 15 days of August, affecting a 
total of five companies and 10,000 employ- 
ees in the Lake Superior district and re- 
ducing ore output by about 1.3 million 
tons. Domestic consumption of iron ore 
declined about 6%, and despite record im- 
ports the available supply at yearend was 
less than that 1 year earlier and was the 
lowest since 1956. 

Mine output of usable ore consisted 72% 
of agglomerates, 22% of natural ore con- 
centrates, and 6% of direct-shipping ore. 
Pellets made up 71% of total production. 
Increased output of direct-shipping ore in 
1974 was largely due to production from 
the Stephens mine in Minnesota, which 
was inactive in 1973. The total number 
of active mines (66) was the same as in 
1973 and included 60 open pits and 6 
underground mines. 

Crude ore production in 1974 was 217.2 
million tons, only about 1% less than in 
1973. Open-pit mines produced 96% of 
the total, and nearly 98% of the crude ore 
was shipped to beneficiation plants. The 
average iron content of all crude ore mined 
in 1974 was 33.7%, and the average for 
all usable ore produced was 60.6%. Na- 
tionwide, the ratio of crude ore mined to 
usable ore produced was 2.57: 1, compared 
with 2.50:1 in 1972 and 1973. 

The Lake Superior district accounted 


for about 84% of U.S. output of iron ore 
in 1974. Of the total production of usable 
ore, Minnesota produced 69% and Michi- 
gan 13%; the remaining 18% was pro- 
duced in 19 other States. 

In Minnesota, plans for four major taco- 
nite projects were announced during 1974, 
while construction of a fifth facility was 
continued. The five projects will increase 
annual production capacity for iron ore 
pellets on the Mesabi range by 21 million 
tons by 1978. Eveleth Taconite Co. will 
expand production capacity by 3.6 million 
tons (to a total of 6 million tons), Hanna 
Mining Co. will expand capacity of the 
National Steel Pellet Project by 3 million 
tons (to a total of 5.8 million tons), and 
United States Steel Corp. will expand ca- 
pacity at Minntac by 6 million tons (to a 
total of 18.5 million tons). North of Vir- 
ginia, Inland Steel Co. began construction 
of the Minorca facility, which will have a 
production capacity of 2.6 million tons of 
pellets per year. North of the Hull-Rust- 
Mahoning open pit, Hibbing Taconite Co. 
continued construction of its mine and 
plant which will have an initial production 
capacity of 5.4 million tons. The latter fa- 
cility was scheduled to begin production in 
1976, while the other four projects are 
slated for completion in 1977. Total in- 
vestment in these projects was approxi- 
mately $800 million. During 1974, produc- 
tion of iron ore pellets from the six taco- 
nite operations on the Mesabi range to- 
taled 40.9 million tons. 

The Whitney and Rana natural ore 
mines began production in 1974. The Whit- 
ney mine was operated by Hanna Mining 
Co. and the Rana mine by Rhude & Fry- 
berger, Inc. The end product of both op- 
erations was natural ore concentrates. The 


* Minerals Yearbook, V. I, 1972, p. 631. 
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Whitney ore was being processed at the 
Pierce concentrator, since the Pierce mine 
was closed by Hanna in early 1974. On 
the eastern Mesabi, United States Steel 
Corp. was preparing the Donora natural 
ore mine for production in 1975. The Do- 
nora mine is adjacent to the Stephens 
mine, from which United States Steel pro- 
duced direct-shipping ore and concentrates 
in 1974. The Stephens mine was inactive 
in 1973. Ore reserves at the Donora prop- 
erty totaled about 10 million tons. 

In the U.S. District Court in Minneapo- 
lis and St. Paul, trial of the suit brought 
against Reserve Mining Co. by the U.S. 
Department of Justice was concluded in 
1974. The suit originally alleged that tac- 
onite tailings discharged by the company's 
concentrator at Silver Bay were polluting 
Lake Superior. Later, the Government also 
contended that fibrous particulate matter 
discharged into water and air constituted 
a public health hazard. The District Court 
ruled that there was a health hazard and 
ordered the plant closed on April 20. The 
plant resumed operations on April 22, after 
the U.S. Court of Appeals ruled that there 
was not enough evidence to support the 
District Court's decision. Later in the year, 
the company submitted a plan to State 
authorities by which it proposed to shift 
discharge of tailings to a basin on land, 
improve air quality controls, and modify 
its production process at a total cost of 
$242 million. By yearend, the plan had 
not been approved by the State agencies 
concerned. 

In Michigan, the Tilden project south 
of Ishpeming was completed in 1974. The 
concentrator began production in October 
and the first shipment of pellets was made 
in December. The facility has a production 
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capacity of 4 million tons of pellets per 
year and was built at a cost of $200 mil- 
lion. The concentrator is the first plant 
in the United States to beneficiate fine- 
grained, hematitic crude ore of the taco- 
nite type by cationic flotation of silica. The 
concentrating process is based on a method 
of flocculation and desliming patented by 
the Bureau of Mines. Another significant 
development was the expansion of produc- 
tion capacity at the Empire magnetic taco- 
nite facility by about 50%, to 5.2 million 
tons of pellets per year. Total production 
capacity for pellets in Michigan by yearend 
was 16.3 million tons per year. Production 
of pellets in 1974 was 10.7 million tons. 

In Missouri, Pilot Knob Pellet Co., a 
subsidiary of the Hanna Mining Co., mod- 
ified its plant to produce self-fluxing pel- 
lets. New installations included a flotation 
circuit to remove additional alkali and 
silica from the concentrate, and another 
secondary grinding mill. Production capac- 
ity was increased by 15% to 1.15 million 
tons of pellets per year. The crude ore 
feed for the plant is mined by underground 
methods and contains about 4246 iron in 
the form of magnetite. Pellet shipments 
from Pilot Knob in 1974 totaled 683,000 
tons.“ | 

In Pennsylvania, Bethlehem Steel Corp. 
announced that the iron ore concentrator 
and pelletizing plant at Cornwall would be 
reactivated in early 1975. Ore for the 
plants will not be mined at Cornwall but 
will be purchased from other mines in the 
United States and abroad. The pellets will 
be shipped to the company's blast furnaces 
at Bethlehem and Johnstown, Pa. Produc- 
tion capacity for pellets will be about 
750,000 tons per year. 


CONSUMPTION 


Consumption of iron ore and agglomer- 
ates in 1974 was about 6% less than in 
1973. Consumption in steelmaking furn- 
aces declined about 21%, while consump- 
tion in blast furnaces was down 5.8%. The 
decline in consumption for steelmaking ap- 
peared to be mainly related to the decline 
in output of open hearth steel and in- 
creased use of scrap for that purpose in 
1974. Of the total consumption, blast furn- 
aces accounted for 98.3%, steel furnaces 
accounted for 1.2%, and the remaining 
0.5% was used in the manufacture of ce- 


ment, heavy-media materials, and other 
miscellaneous products. In blast furnaces, 
the weight ratio of iron ore and agglomer- 
ates consumed to pig iron produced was 
1.57:1 in 1974, compared with 1.56:1* 
in 1973. 

Iron ore pellets made up 52% of all 
iron ore and agglomerates consumed, and 
65.6% of all agglomerates consumed in 


8 Skillings’ Mining Review. V. 64, No. 14. Apr. 


9, 1975, p. 16. 
* Revised figure. 
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1974. These proportions were almost iden- 
tical to those of 1973. 

Consumption data are shown in tables 
11 and 12. In these tables, iron ore con- 
centrate used to produce pellets and other 
agglomerates at mine sites is not reported 
as iron ore consumed; its consumption was 
reported only when such agglomerate was 
shipped to the furnace site and used (table 
11). Iron ore concentrates and fines used 
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to produce agglomerates (such as sinter) 
at iron and steelmaking plants is reported 
as iron ore consumed (table 12), and con- 
sumption of agglomerates from this source 
is included in table 11. In table 12 the 
difference in weight between iron ore con- 
sumed and agglomerate produced results 
from the addition of materials such as flue 
dust, mill scale, lime, and coke. 


STOCKS 


Stocks of iron ore and agglomerates at · 


U.S. mines, docks, and consuming plants 
totaled 57.9 million tons on December 31, 
1974. This was 3.396 less than a year ear- 
lier and the lowest since 1956. During 
1974, stocks of ore at consuming plants 
were reduced to as little as 24 million tons, 


possibly a record low, and stock of ore at 
the mines at yearend totaled 9.4 million 
tons, the lowest since 1960. Of the 48.5 
million tons on hand at U.S. docks and 
furnace yards at yearend, 62% consisted 
of U.S. ores, 1576 of Canadian ores, and 
2396 of other foreign ores. 


PRICES 


Published prices for Lake Superior iron 
ores increased four times during 1974. The 
first increase was announced early in May, 
following increases in freight rates in 
March and April and the termination of 
price controls at the end of April. Subse- 
quent increases came in June, following 
another rise in freight rates; in August, 
after negotiation of new labor contracts; 
and in late December. By yearend, pub- 
lished prices were 32% to 51% higher 


1974 non- Bessemer 

Month renee (per long 
ton} ton) 
January ........ $11.91 $12.06 
TA 18.85 14.00 
June 14.60 14.75 
August ........- 15.75 (1) 
December? ...... 17.28 C) 


1 Not available at the times shown. 


than at the beginning of the year. How- 
ever, because the increases occurred at in- 
tervals of 1 to 4 months, and because the 
increase in December affected very little 
ore shipped during 1974, the average in- 
crease in price ranged from 17% to 20% 
for different grades. 

The price changes and month of an- 
nouncement are shown in the following 
tabulation: 


Old Range 
non- E Pellets 

Bessemer (per long (cents per 

(per long ton) long ton unit) 
ton) 

$12.16 $12.31 29.4—80.019 
14.10 14.25 85.5 
14.85 15.00 36.3 
T (1) 40.619 
1) (*) 44.559 


2 Prices in effect for one company on Dec. 28. The pellet price was in effect for two companies 


on Dec. 30. 


The increases were not the same for all 
companies, but the prices shown indicate 
the minimum and maximum values during 
1974 for Mesabi non-bessemer ore and for 
iron ore pellets, the two principal grades 
of ore shipped from mines in the Lake Su- 
perior district. Except for pellets, the val- 
ues represent the price per gross ton of 
ore, basis 51.596 Fe natural, delivered rail- 
of-vessel at lower lake ports. The price of 


pellets is shown in cents per long ton unit 
of contained iron, at the same delivery 
point. In all cases, any increase in trans- 
portation and handling costs, subsequent 
to the announcement date of the price 
shown, was to be borne by the buyer. 
The average value (f.o.b. mine or con- 
centrating plant) of usable iron ore 
shipped from domestic mines in 1974 was 
$16.34 per long ton, compared with $12.84 
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in 1973 and $12.20 in 1972. These values 
were calculated from producers’ statements 
and approximated the commercial selling 
price less the cost of mine-to-market trans- 
portation. 

Significant increases in price were also 
evident for many foreign iron ores in 1974. 
Contract prices for delivery of Swedish 
ores in 1974 were reported by the two ma- 
jor producers to be about 2596 higher than 
in 1973. Prices for Liberian ores produced 
by the Lamco Joint Venture in 1974 aver- 
aged about 3546 higher than in the pre- 
vious year. The average f.o.b. value of 
Venezuelan iron ore exported to the 
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United States, as indicated by data re- 
leased by the Bureau of the Census, rose 
from $10.03 per long ton in January 1974 
to $14.65 in December, an increase of 
46%. The nominal price quoted in Ameri- 
can Metal Market’ for Brazilian iron ore 
(68% to 69% Fe, f.o.b. Atlantic shipping 
port) in mid-1974 was $15.00 per long 
ton, up 25% since late 1973. Elsewhere, 
price increases ranging between 15% and 
3090 were negotiated between Japanese 
buyers and various Australian, Canadian, 
Indian, and South American producers 
during 1974. Indications were also that 
ore prices would continue to rise in 1975. 


TRANSPORTATION 


The 1974 iron ore shipping season on 
the Great Lakes began at Escanaba, Mich., 
on April 1, and by April 18 ore shipments 
had started from the other six U.S. ports 
on the lakes. The resumption of shipping 
was only about 2 months after the last 
shipment of the 1973 season, which ended 
at Two Harbors, Minn., on February 5, 
1974. Iron ore shipments during 1974 
from U.S. lake ports totaled 68.8 million 
tons, about 7% less than in 1973; this to- 
tal included 1.47 million tons shipped dur- 
ing the extended 1973 season through Jan- 
uary and February 1974. An additional 
18.8 million tons of ore was shipped dur- 
ing 1974 to destinations on the Great 
Lakes from Canadian ports, including 
Port Cartier, Pointe Noire, and Sept-Iles 
on the St. Lawrence River. Of the total 


lake shipments of 87.6 million tons, 75% 
consisted of iron ore pellets. 

As in the past few years, the ore ship- 
ping season was extended past normal 
closing dates and shipments continued from 
six U.S. ports into 1975. The Welland 
Canal also stayed open about 1 month 
later than usual, until January 17, 1975. 
The latter extension was partly due to a 
backlog of ore and coal shipments to Ca- 
nadian ports which resulted from a strike 
by Canadian mates and engineers lasting 
from August 8 to October 4, 1974. 

Statistics on lake shipments of iron ore, 
by port, during the 1974 season (including 
shipments in early 1975) are shown in 
the following tabulation: 


7 American Metal Market. V. 81, No. 154, Aug. 
8, 1974, p. 6. 


Total 


Number tonnage Average Largest 

Lake shipping port of shipped 3 cargo cargo 

vessels (thousand (long (long 

loaded ! long tons) tons) tons) 
Duluth, Minn nnn 1.124 17,887 15.914 31.135 
Taconite Harbor, Minn ............... 423 11,014 26,038 58,274 
Silver Bay, Minn ` 683 10,519 18,048 21,156 
Two Harbors, Minn ` -- 444 10,379 23,376 54,169 
Superior, Wiss 528 10,150 19,223 30,837 
Escanaba, Mich ` 549 9,106 16,586 32.620 
Marquette, Mich ...................-- 169 3.026 17,905 25.519 
Total -Grien eni an 3,830 72,081 XX XX 


XX Not applicable. 


1 Includes shipments during season extension into early 1975. 


2 Rounded to nearest 1,000 tons. 


Sources: 
Association, 1974, p. 42. 


Skillings’ Mining Review, various issues (1975) ; and Annual Report of Lake Carriers 
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The following statistics on iron ore re- 
ceipts at lower lake ports are for 1973; 
1974 data were not available. 


Thousand 
Port long 
tons ! 
Cleveland, Ohio .............-...--- 16,143 
Detroit, Mich .. .............--..- 9,879 
Indiana Harbor, Ind .............- 9.068 
South Chicago, II 7.671 
Gary, Ind 7,193 
Buffalo, NY ...............--.--.- 6,465 
Conneaut, Ohio ...............- E 6,116 
Toledo, Ohio .....................- 5,783 
Lorain, 0 hill 5.024 
Ashtabula, Ohio 4.693 
Burns Harbor, Ind ................ 3.997 
Huron, Mich ..................-.- 2.585 
Total -2222-2-22 85,677 


1 Rounded to nearest thousand tons. 


Source: Lake Carriers Association Annual 
Report 1974, p. 41, quoting U.S. Army Corps of 
Engineers, Waterborne Commerce of the United 
States, 1973, Part III. 


The trend toward increasing size of lake 
ore carriers and automation of unloading 
systems continued. Three more 1,000-foot 
vessels of up to 59,000 tons cargo capacity 
were ordered during 1974, two by Bethle- 
hem Steel Corp. and one by National Steel 
Corp. The Bethlehem vessels will be built 
by Bay Shipbuilding Corp. at Sturgeon 
Bay, Wis., and are scheduled to begin serv- 
ice in 1977 and 1979. The National Steel 
vessel will be built by American Ship 
Building Co. at Lorain, Ohio, and is sched- 
uled to begin service in 1978. Construction 
of two similar vessels was begun by the 
latter company in 1974 for Pickands 
Mather & Co. Meanwhile, the 1,000-foot 
tug-barge unit Presque Isle completed its 
first year of service, carrying 37 cargoes 
averaging about 55,000 tons each of iron 
ore pellets from Two Harbors, Minn., to 
lower lake ports during the 1974 season. 
Two new ore carriers, of about 34,000- 
and 20,000-ton cargo capacity, began serv- 
ice in 1974; three vessels were converted 
to self-unloaders; and two vessels were 
lengthened by 120 feet each to increase 
cargo capacity. Lengthening of three more 
vessels and conversion of two others to 
self-unloaders was planned by 1976. 

Litton Industries Inc. announced in mid- 
1974 that it was terminating operations 
and planning to sell its shipyard at Erie, 
Pa. The yard built the 1,000-foot carriers 
Stewart J. Cort and Presque Isle. 
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In ocean shipment of iron ore, individual 
cargoes of more than 220,000 tons were 
loaded for the first time at the Brazilian 
ports of Tubaráo and Sepetiba during 
1974. The largest cargo was 259,000 tons, 
loaded at Tubarào. These very large ship- 
ments were destined for Japan, where port 
facilities at the Oita iron and steelworks 
could accommodate vessels of up to 
300,000 tons deadweight and four other 
works (Kimitsu, Tobata, Fukuyama, and 
Chiba) were reportedly capable of handl- 
ing vessels of 200,000 deadweight tons or 
more. The largest cargo received in Europe 
in 1974 appeared to be about 156,000 tons, 
at Europoort, although reported capaci- 
ties were 200,000 deadweight tons at Euro- 
poort and 250,000 deadweight tons at the 
Taranto steelworks in Italy. In Scotland, 
the British Steel Corp. began construction 
of a new iron ore receiving terminal at 
Hunterston on the Firth of Clyde; the fa- 
cility was planned to accommodate vessels 
of up to 250,000 deadweight tons. In the 
United States, relatively shallow channel 
depths continued to limit incoming cargoes 
to about 65,000 tons. 

Ocean freight rates for iron ore declined 
sharply during 1974. The decline appeared 
to be caused mainly by increased availa- 
bility of combination (ore-oil or ore-bulk- 
oil) carriers, arising from a decline in pe- 
troleum trade. Spot fixtures reported by 
Metal Bulletin during 1974 indicated that 
many rates were 25% to 60% lower in 
December than in January. Some rates 
published during the fall of 1974 included 
the following (tonnage of cargo shown in 
parentheses): From Tubarão, Brazil to 
Dunkirk and other West Europe, $4.10 to 
$6.25 per ton (72,000 to 80,000), and to 
Japan, $4.75 to $5.00 (125,000 to 135,- 
000) ; from Sept-Iles, Canada, to U.S. east 
coast, $3.00 (35,000), to the Netherlands, 
$3.25 (70, 000), and Immingham, Eng- 
land, $4.25 (78,000) ; from western Aus- 
tralia to West Europe, $5.80 to $7.50 
(100,000 to 150,000), and to U.S. east 
coast, $8.20 (65,000) ; from Monrovia, Li- 
beria, to West Europe, $3.55 to $5.50 
(40,000 to 80,000) ; from Narvik to Tees- 
side, United Kingdom (Redcar), $2.75 
(75,000) ; from Peru to U.S. east coast, 
$8.50 (26,000); from Madras (India) to 
Dunkirk, $18.60 (38,000) ; and from Chile 
to Japan, $7.50 (100,000). The following 
tabulation shows various ore movements: 
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Total 
. Number tonnage Average Largest 
Ocean shipping port of shipped cargo cargo 
vessels (thousand (long (long 
loaded long tons) tons !) tons !) 
Tubarão, Brazil? |. |... l 724 52,047 72,000 259,000 
Port Hedland, Australia NA 38,835 NA 
Dampier, Australia .... 449 $2,245 NA NA 
Narvik, Norway? ?????” c 509 22,145 44,000 * 105,000 
Puerto Ordaz, Venezuela ........... 559 21,718 39,000 * 42,000 
Sept-Iles, Canada .................. 4660 20,468 37,000 153,000 
Buchanan, Liberia NA 12.774 NA 
Mormugao, India NA 12.622 NA NA 
Monrovia, Liberi ee © 260 12.278 € 41,000 NA 
Nouadhibou, Mauritania 236 11,482 49,000 NA 
Cape Lambert, Australia 122 10,887 89,000 119,000 
San Nicolás, Perun 129 9,941 71,000 
Port Cartier, Canada 208 8,450 41,000 NA 
Lulea, Sweden ..................-.-- 427 8,070 19,000 NA 
Sepetiba, Brazil? |... 22 178 6,823 80,000 253,000 
Pointe Noire, Canada 287 5,445 23,000 NA 
Porto Salazar, Angola ` 78 5.215 71.000 144.000 
Guayacan, Chill 50 3.731 75,000 106,000 
Guacolda, Chill 41 3,045 65,000 92,000 


* Estimate. NA Not available. 

1 Rounded to nearest 1,000 tons. 

2 Exports only. 

3 Exports of Swedish ore. 

* Including 303 tons destined for Great Lakes ports. 


Principal source: Skillings’ Mining Review, various issues, 1976. 


Lake freight rates for iron ore were in- Railway freight rates during the last 


creased twice during 1974. The first in- 
crease was announced prior to the start 
of the 1974 shipping season, and the sec- 
ond was announced late in June. Rising 
fuel costs were cited as a major factor in 
both actions. There were no further in- 
creases by yearend; however, rates during 


half of 1974 were mostly about 25% 
higher than in December 1973, although 
the increased cost for some hauls ranged 
between 8% and 37%. Rates published in 
December 1974° included the following: 


the last half of the year were 25% to 34% Ba 
higher than in December 1973. Rates in!! * 
effect from late June through December oe oe Mesabi Ranges to Duluth- 12 11 
Upper ioakk:fͥiñͥñͥhkn " 
1974 were as follows, per gross ton: From Menominee Range to Escanaba ....- 2.24 
the head of the lakes to lower lake ports, Helles m Empire mine to Presque 110 
: ; sle ardquettet --------------- s 
$3.30; Írom Marquette, Mich., to lower Pellets from Nashwauk and Keewatin 
lake ports, $2.75; from Escanaba, Mich., to 1 Mina, to Duluth Süperior, Sep 
2 s 5 ellve 1rec nto vessel ......-- * 
Detroit and Lake Erie, $2.48 ; and from pellets from Marquette Range to 
Escanaba to lower Lake Michigan ports, 3 N iato vad Kë 15 
nap «4 3 es ADI Ange to Ic ago 1siric eee e 
$1.98. The additional charge for iron ore Mesabi Range to Pittsburgh and 
cargoes requiring more than 24 hours to ee SE des E 17.17 
: d ac iver s is.) to icago Ss 
unload, and for delivery to docks not cap Lake Erie ports to Pittsburgh. and 
able of handling vessels of more than 23 p, M heeling d 5 4.51-4.62 
: enson Mines .Y.) to Cleveland : 
feet draft, was increased to 25 cents per Baltimore to Pittsburgh district ___- 6.62 
ton, from 10 cents in 1973. Handling Pilot Knob, Mo., to Granite City, I. Kë 
Cedar ty. Utah, to Minnequa, Colo. : 
charges (car to vessel at upper lake ports, Cima, Calif., to Los Angeles harbor 5.11 


and rail of vessel to car or stockpile at 
lower lake ports) ranged from 34 to 95 
cent per ton and were about 24% higher 
than in 1973. 


8 Skillings’ Mining Review. V. 63, No. 52, Dec. 
28, 1974, p. 22. 
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FOREIGN TRADE 


U.S. exports of iron ore in 1974 de- 
clined 15% in tonnage. The decline was 
mainly due to reduced deliveries to Can- 
ada, which resulted from a strike of Ca- 
nadian merchant marine officers. The strike 
lasted from August 8 to October 4. Ex- 
ports to Canada were 20% less than in 
1973, and shipments to Japan were 4% 
less. 

U.S. imports of iron ore for consump- 
tion reached an alltime high of 48 million 
tons in 1974. The total was 4% higher 
than the previous record of 46 million tons 
in 1966. Compared with 1973, imports 
from Canada declined by nearly 2 million 
tons, but this was more than made up by 


increased imports from Venezuela. Imports 
from Brazil increased by more than 100% 
to 6.6 million tons, and increases were evi- 
dent from Angola, Australia, Chile, and 
Sweden. A total of 126,000 tons was also 
received from the Soviet Union. The Phila- 
delphia and Baltimore customs districts 
continued to receive the bulk of incoming 
shipments, followed by Mobile, Cleveland, 
Buffalo, and Chicago, in that order. 

The average value of imported iron ore, 
f.o.b. country of origin, was $14.50 per 
ton in 1974, compared with $12.32 in 
1973. The average value of exported ore 
was $15.13 per ton, 10% higher than in 
1973. 


WORLD REVIEW 


Australia. With production of 95 mil- 
lion tons and exports of more than 80 mil- 
lion tons in 1974, Australia remained the 
world’s second largest producer and lead- 
ing exporter of iron ore. Company ship- 
ments in 1973 and 1974, in thousand long 
tons, were reported as follows: 


Producer 1973 1974 
Hamersley Iron Pty. Ltd 27,161 82,246 
Mt. Newman Mining Co. 

Pty. Ltd ............---. -~ 26,816 $0,904 
Goldsworthy Mining Ltd .... 8,469 1,931 
Broken Hill Pty. Co. Ltd 11,928 10,925 
Cliffs Robe River Iron 

Associates 8,383 10,887 
Savage River Mines ........ 2,834 2,840 
Frances Creek Iron Mining 

GCC muda ceu 800 486 
Western Mining Corp. Ltd .. 835 573 

Total uncos 86,166 96,291 

Source: Skillings’ Mining Review, various is- 


sues, 1974 and 1975. 


Prices for Australian iron ore under 
Japanese contracts were raised in Septem- 
ber 1974 by 16% to 27%. Prices for most 
ore products appeared to be raised by 
$2.25 to $2.50 per ton. 

In 1974, the Mt. Newman Co. increased 
production capacity for iron ore to 35 
million tons annually. A further expansion 
of capacity to 40 million tons was under- 
way by yearend. 

Total shipments of iron ore pellets in 
1974 were estimated at 9.5 million tons. 
Production of pellets by the Hamersley 
Co. was 1.6 million tons in 1974, 25% 


less than in 1973. The company was modi- 
fying its plant to increase production 
capacity to 3 million tons annually. Ca- 
pacity of the Robe River pellet plant, 
from which 3.9 million tons was shipped 
in 1974, was being increased to 5 million 
tons per year. 


Goldsworthy Mining Ltd. was planning 
to mine iron ore deposits in "Mining Area 
C," located in the Pilbara region about 
midway between Mount Whaleback and 
Mount Tom Price, by 1980. The deposits 
were reported to contain proved reserves 
of 750 million tons of ore averaging 62.5% 
iron and 0.0696 phosphorus. Plans were 
to export 10 million tons of pellets and 
lump ore per year. Development projects 
would include a 264-mile railway and con- 
struction of a new loading pier at Port 
Hedland to accommodate 163,000 dead- 
weight ton vessels. Cost of the project was 
estimated at about $500 million. 


In July 1974 Western Mining Corp. 
Ltd. (WMC) completed contracted ship- 
ments of iron ore to Japan from the 
Koolanooka deposit, 132 miles southeast 
of Geraldton in western Australia. Oper- 
ations were stopped because no additional 
contracts were negotiated. A joint venture 
owned 50% by WMC and 25% each by 
the Hanna Mining Co. and Homestake 
Mining Co., the mine had shipped 5.1 mil- 
lion tons of ore since early 1966. 

Brazil.—Production and exports of iron 
ore continued to increase at a rapid rate. 
Exports in 1974 totaled about 58 million 
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tons, 3596 more than in 1973, and were 
valued at approximately $570 million. 
The principal destinations were the ECSC 
(23.4 million tons), Japan (19.1 million 
tons), and the United States (6 million 
tons). Brazilian exports of iron ore in 
1975 were expected to approach 70 million 
tons. 

Production and exports of iron ore in 
1974 by the major producers were as fol- 
lows: Companhia Vale do Rio Doce 
(CVRD), 55 million tons of which 82% 
was exported; Mineragóes Brasileiras Re- 
unidas, S.A. (MBR), 8.3 million tons of 
which 8396 was exported; S.A. Mineragáo 
da Trindade, S.A. (SAMITRI) and Fer- 
teco Mineragáo, S.A. (combined output), 
about 8 million tons of which 6.5 million 
tons were exported. Domestic shipments 
by all Brazilian producers totaled about 
11 million tons. 

Shipments of iron ore pellets in 1974 
totaled 4.13 million tons, of which 79% 
was exported. All of the pellets were pro- 
duced by CVRD in two plants at Tu- 
baráo. Under agreements announced in 
1974 between CVRD and Italian, Japa- 
nese, Spanish, Egyptian, and West Ger- 
man companies, six more pelletizing plants 
with a total output capacity of 20 million 
tons will be built at Tubaráo during the 
next 4 years CVRD will have a 51% 
interest in most of these ventures. The 
first of these plants will come onstream 
in 1976, and three more will be com- 
pleted in 1977. Under the agreement 
with the Egyptian company, 3.6 million 
tons of pellets are to be shipped annually 
to Egypt for reduction in a sponge iron 
plant to be built in Alexandria. CVRD 
will invest $4 million in the latter facility. 


Amazonia Mineração S.A. (AMSA) 
continued engineering studies for exploi- 
tation of the Serra dos Carajas iron ore 
deposits in the State of Para. Very large 
investments will be required (estimated 
at more than $2 billion) for mine develop- 
ment, construction of a 650-mile railroad, 
and port facilities near Itaqui, but the 
Government hoped that production of 12 
million tons of ore annually could begin 
by 1980, reaching 50 million tons by 1985. 
Japanese, British, and Spanish companies 
were possible participants in the project. 
The mining concession was received by 
AMSA in 1974. AMSA was owned 51% 
by CVRD and 49% by United States 
Steel Corp. 
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Canada.— Exports of iron ore in 1974 
totaled 36.7 million tons, of which about 
55% was shipped to the United States, 
30% to nations of the ECSC, and 12% 
to Japan. Imports were about 1 million 
tons less than in 1973, mainly because 
of a shipping strike on the Great Lakes. 
Consumption of iron ore in Canada was 
estimated at 13.4 million tons, compared 
with 13.5 million tons in 1973.” 

The Quebec-Labrador region continued 
to account for the bulk of iron ore pro- 
duction, with 74% of the total in 1974, 
followed by Ontario (2396) and British 
Columbia (3%). The largest producers 
were Iron Ore Co. of Canada (IOC) with 
shipments of 20.3 million tons; Quebec 
Cartier Mining Co. (QCM), 8.3 million 
tons; and Wabush Mines, 5.75 million 
tons. Production by IOC was considerably 
less than expected, due to technical prob- 
lems and high labor turnover. The com- 
pany's output at Labrador City was 11.9 
million tons, about half of expected ca- 
pacity, while output from the new pel- 
letizing plant at Sept-Iles was 1.9 million 
tons, about one-third of production ca- 
pacity. The performance at both oper- 
ations was much improved by yearend, and 
production in 1975 was expected to be 
substantially increased. Total output ca- 
pacity of IOC was 33 million tons of iron 
ore products per year. 

QCM continued to develop its prop- 
erties at Mount Wright and Fire Lake for 
production in 1975. The 88-mile extension 
of the company's railroad, from Gagnon 
to Mount Wright, was completed in 1974, 
and construction of facilities at Mount 
Wright was reportedly 8076 completed by 
yearend. Annual production capacity for 
concentrate will be 16 million tons at 
Mount Wright, and initially 1.2 million 
tons from the Fire Lake deposits, increas- 
ing to 5 million tons by 1977. In 1974 
Sidbec-Dosco, Ltd., the Quebec-govern- 
ment-owned producer of iron and steel, 
announced that it will acquire 5096 of 
the annual production from Fire Lake and 
has an option to acquire an additional 
1.5 million tons per year. The company 
wants to build a pelletizing plant at Port 
Cartier, with an annual output capacity 
of 6 million tons. If the project is ap- 
proved by the government, Sidbec-Dosco 


* According to 1974 import statistics published by 
the recipient countries. 

1^ Goodman, R. J. Can. Min. J., v. 68, No. 754, 
February 1975, pp. 96-108. 


IRON ORE 


will provide $160 million for construction 
of the plant. Total cost of the project was 
estimated at $250 million. Sidbec-Dosco 
operated a 400,000-ton-per-year direct re- 
duction plant at Contrecoeur in 1974 and 
ordered a second plant, with output ca- 
pacity of 600,000 tons, for completion in 
1976. Both plants employ the Midrex re- 
duction process. 

At the Griffith mine in Ontario, the 
Steel Co. of Canada, Ltd. was building a 
direct-reduction plant of the Stelco-Lurgi/ 
Republic-National (SL/RN) type. The 
plant will have a production capacity of 
about 400,000 tons of sponge iron per 
year and was scheduled for completion 
in 1975. 

Steep Rock Iron Mines, Ltd. continued 
feasibility studies of its proposed iron 
ore concentrating, pelletizing, and direct- 
reduction project at Lake St. Joseph, On- 
tario. The project was estimated to cost 
about $500 million. Output capacity would 
be 4 million tons of pellets per year, half 
of which would be reduced to sponge iron. 

Finland.—Rautaruukki Oy. continued to 
develop the Rautavaara underground iron 
ore mine in 1974. Production of iron con- 
centrates was expected to begin in 1975 
at the rate of 500,000 tons per year. The 
company also announced that the Musta- 
vaara mine, now being developed for pro- 
duction in 1976, will supply 200,000 tons 
per year of pelletized iron concentrate. 
Output from both mines will be used at 
the company's blast furnaces near Raahe. 

Finland's imports of iron ore in 1974 
totaled 1.1 million tons. 

Gabon, Guinea, and Ivory Coast.—In 
Gabon, the Government acquired 60% of 
Société des Mines de Fer de Mekambo 
(SOMIFER) in July 1974 for an undis- 
closed sum. The action was reportedly 
taken in the hope of speeding up develop- 
ment of the Belinga iron ore deposits. 
Bethlehem Steel Corp., one of the owners 
of SOMIFER, will conduct further field 
work and laboratory tests on the Belinga 
deposits during the next 2 years. 

In Guinea, a technical and economic 
study of the Nimba iron ore deposits was 
undertaken in 1974 by the Swedish firm 
of Luossavaara-Kiirunavaara AB (LKAB). 
The study was directed toward an out- 
put of 15 million tons per year. The work 
was commissioned by Société des Mines 
de Fer de Guinée (Mifergui), which is 
5096 owned by the Government. 
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In Ivory Coast, a group of U.S., Japa- 
nese, and West European companies to- 
gether with an Ivory Coast public cor- 
poration was studying the feasibility of 
exploiting the Mount Klahoyo iron de- 
posits, near Man, by 1980. Annual pro- 
duction of 9 to 12 million tons of iron 
ore pellets was being considered, at a pro- 
jected minimum cost of $450 million. 

India.—Prcduction and exports of iron 
ore in 1974 declined about 2% and 5%, 
respectively, compared with those in 1973. 
Exports were estimated at 20.4 million 
tons in 1974, with more than 80% des- 
tined for Japan. 

Chowgule & Co. Ltd. planned to build 
a second iron ore pelletizing plant near 
Mormugao port in Goa. The new plant 
will have a production capacity of about 
1.8 million tons per year and may be com- 
pleted by 1977. The company produced 
about 450,000 tons of pellets in 1974 for 
export. Chowgule also contracted with a 
U.S. steel company in 1974 to supply 1 
million tons of iron ore over a 4-year 
period. 

The Government-owned Gujarat Indus- 
trial Investment Corporation Ltd. was re- 
ported to be planning construction of a 
direct-reduction plant for iron ore. The 
plant would have a production capacity 
of about 180,000 tons of sponge iron per 
year, would be fueled by natural gas from 
the Ramol oilfield in Gujarat, and would 
use iron ore produced in Goa or at the 
Hospet-Donamalai mines in Karnataka. 

The proposed arrangement by which 
Iran would finance development of the 
Kudremukh iron ore deposits in return 
for exports of the ore to Iran apparently 
had not been formally concluded by the 
end of 1974. 

Indonesia. Iron ore production con- 
tinued to be limited to concentration of 
beach sand deposits of titaniferous magne- 
tite near Cilacap in central Java, by P. N. 
Aneka Tambang, a Government-owned 
company. Exports of concentrate in 1974 
totaled about 370,000 tons, all of which 
was destined for Japan. The contract with 
the Japanese calls for export of 300,000 
tons annually through fiscal 1980. 

In west Java, Swindell-Dressler Co. of 
Pittsburgh, Pa., was building a direct- 
reduction plant for P. T. Krakatau-Ferro- 
steel. The facility will have a production 
capacity of 2 million tons of iron per year 
and will employ the reduction process 
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developed by Hojalata y Lámina, S.A. 
(HYLSA) of Mexico. Completion of the 
project was planned by 1978. 

A group of Japanese companies, assisted 
by the Indonesian Government, continued 
to study the feasibility of establishing an 
iron ore stockpiling and sintering center 
in southeastern Sumatra. Construction of 
facilities would start around 1980, and 
would include establishment of production 
capacity for 6 million tons of sinter per 
year. Later, this capacity would be doubled. 
Since most vessels carrying iron ore to 
Japan pass through this area, unloading 
in Sumatra instead of Japan would per- 
mit many vessels to pick up return cargoes 
such as petroleum without spending so 
much voyage time in ballast. It would also 
help to ease problems of land acquisition, 
labor costs, and pollution control at steel 
plants in Japan, and would provide larger 
stockpiles of ore than are now available 
to Japanese consumers. 

Iran. Iron ore continued to be produced 
at Bafq, near Yazd, for consumption at 
the iron and steelworks near Isfahan. 
Larger deposits at Gol-e-Gohar, south of 
Kerman, were being evaluated in 1974 by 
the Swedish firm of Gránges AB. Reserves 
of iron ore at Gol-e-Gohar were tentatively 
estimated by an lranian source at 400 
million tons. Proven reserves at Bafq were 
reported to be about 150 million tons. Ex- 
ploitation of the Gol-e-Gohar deposits may 
require extension of the railroad from 
Zarand south to Kerman and Bandar Ab- 
bas, a project estimated to require 3 to 
4 years for completion. The Iranian Gov- 
ernment plans to make Bandar Abbas an 
important iron and steel center, using 
abundant supplies of natural gas to pro- 
duce sponge iron from domestic and/or 
imported iron ore. In 1974 Swindell 
Dressler Co. of Pittsburgh, Pa., contracted 
with the National Iranian Steel Industries 
Co. (NISIC) for construction of a direct- 
reduction plant having a production ca- 
pacity of 1 million tons of sponge iron 
per year. The plant was originally slated 
for construction at Isfahan but instead 
may be located at Bandar Abbas. The 
plant will employ the Hojalata y Lámina 
(HYL) reduction process and was sched- 
uled for completion by 1977. 

NISIC contracted with the West Ger- 
man firm of Thyssen A.G. in 1974 for 
construction of a reduction plant at Ahvaz. 
This plant will employ the Purofer re- 
duction process and will have a production 
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capacity of about 300,000 tons of sponge 
iron per year. Under a previous contract 
with Korf Industri und Handel G.m.b.H., 
a reduction plant using the Midrex proc- 
ess will also be built at Ahvaz. The latter 
facility will have a production capacity 
of 1.2 million tons of sponge iron per year; 
the first unit was scheduled to begin pro- 
duction in 1975. Another development in 
1974 was a contract between NISIC and 
Lurgi Chemie und Huttentechnik of West 
Germany for construction of an iron ore 
pelletizing plant at Ahvaz. This plant will 
have a production capacity of 5 million 
tons of pellets per year and was scheduled 
for completion by 1978. ij 

Iron ore for the Ahvaz plants was ex- 
pected to be imported through the port 
of Bandar Shahpur at the northwest end 
of the Persian Gulf. Port facilities were 
being improved in 1974. 

A proposed arrangement between the 
Iranian and Indian Governments, under 
which Iran would finance development of 
the Kudremukh iron deposits near the 
west coast of India in return for exports 
of iron ore to Iran, was apparently not 
yet concluded by yearend. 

Japan.—lmports of iron ore in 1974 
totaled 139.6 million tons valued at ap- 
proximately $2 billion. Australia continued 
to be the major supplier with about 48% 
of the total, followed by Brazil (1496) 
and India (12%). 

Production of iron ore agglomerates 
from imported and domestic ores totaled 
115.1 million tons in 1974, including 
108.6 million tons of sinter and 6.5 million 
tons of pellets. An additional 11.3 million 
tons of pellets was imported. 

Consumption of iron-bearing materials 
by the Japanese iron and steel industry in 
1974 included 115 million tons of con- 
ventional iron ore, 9.6 million tons of 
imported pellets, 4 million tons of ti- 
taniferous magnetite concentrates ("iron 
sands"), 1.5 million tons of ferruginous 
manganese ore, 100,000 tons of pyrite 
cinder, and 13.2 million tons of unspeci- 
fied iron-bearing materials, probably fur- 
nace dust, slag, mill scale, etc. 

Liberia.— Production and exports of iron 
ore increased slightly in 1974. Exports 
totaled 25.1 million tons, of which 18.2 
million tons were destined for countries 
of the ECSC. Shipments of pellets by 
Bong Mining Co. and the Lamco Joint 
Venture totaled 4.2 million tons. Total 
ore shipments by producer, in million 


IRON ORE 


tons were: Lamco Joint Venture, 12.8; 
Bong, 6.7; National Iron Ore Co., 3.5; 
and Liberia Mining Co., 2.1. 

Mauritania.—On November 28, 1974, 
the Mauritanian Government nationalized 
iron ore operations of S.A. des Mines 
de Fer de Mauritanie (MIFERMA ). 
MIFERMA was principally owned by 
French interests, but British and Italian 
ownership was also significant; minor 
shares were also held by West German 
and U.S. groups, as well as by the Mauri- 
tanian Government. The state-owned com- 
pany now controlling iron ore operations 
is Société Nationale Industrielle et Miniére 
(SNIM). Iron ore exports, which totaled 
11.5 million tons in 1974, account for 
about 4096 of the country's gross national 
product and 60% of foreign exchange 
earnings. 

Norway.—A/S Sydvaranger brought its 
second grate-kiln pelletizing plant into pro- 
duction at Kirkenes in May 1974. Produc- 
tion capacity for pellets was thus raised 
to 2.7 million tons per year. The company 
was also planning to build a direct-reduc- 
tion plant for pellets on the island of 
Karmøy. Fuel for the plant would be nat- 
ural gas from the Norwegian sector of the 
North Sea. The company applied to the 
Ministry of Industry for annual supplies 
of 12.4 billion cubic feet from the Frigg 
gasfield. 

A/S Rana Gruber was preparing the 
Ortfjell ore body for production in 1976. 
This ore body contains about 150 million 
tons of ore averaging 32% iron, and will 
be the company's main source of ore by 
1980. 

Exports of iron ore from Norway in 
1974 totaled 2.6 million tons. 

South Africa, Republic of. Production 
and exports of iron ore declined about 
1% and 22%, respectively, compared with 
those of 1973. Exports totaled 2.65 mil- 
lion tons. Domestic consumption dropped 
slightly to 6.5 million tons. The South 
African Iron and Steel Industrial Corp. 
(ISCOR) continued to account for more 
than half of the country's output. The 
company shipped 3.8 million tons of ore 
from the Sishen mine and produced 2.1 
million tons from the Thabazimbi mine 
during the year ended June 30, 1974. 
Palabora Mining Co. Ltd. produced 2.2 
million tons of magnetite concentrate in 
1974, down 28% from output in 1973. 

ISCOR continued construction of mine, 
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railway, and port facilities for the Sishen- 
Saldanha Bay project in 1974. Minable 
reserves of ore at Sishen were estimated 
at 1.34 billion tons containing 6096 to 
68% iron. The first port facilities at 
Saldanha Bay were scheduled for com- 
pletion in 1976, at which time vessels of 
100,000 deadweight tons can be handled. 
Later, berthing facilities will accommodate 
250,000 deadweight ton vessels. Cost of the 
project was expected to exceed $1 billion, 
more than twice the cost estimated before 
construction began in 1973. 

In 1974, Consolidated African Mines 
reported that contracts with Japanese 
buyers had been negotiated for the supply 
of about 8.5 million tons of manganiferous 
iron ore during the period 1977-86. 

Sweden.— Production and exports of iron 
ore reached record levels in 1974. Produc- 
tion totaled 36.4 million tons, including 
9 million tons of iron ore pellets, 16.8 
million tons of direct-shipping ore, and 
10.6 million tons of concentrate and nat- 
ural ore fines. Exports totaled 32.6 million 
tons, including 7.4 million tons of pellets. 
Ore shipments, by port, in million tons, 
were:Narvik, 22.1; Lulea, 8.1; and Oxeló- 
sund, 1.5. The average price of Swedish 
ore products increased about 2596 in 
1974. 

New plants for production of low-phos- 
phorus iron ore concentrate at Grünges- 
berg were expected to be brought on- 
stream by Gránges AB in late 1976. Out- 
put of byproduct apatite concentrate was 
scheduled to increase to 170,000 tons per 
year. The new plants were estimated to 
cost $20 million. 

United Kingdom.— Production of iron 
ore continued to decline. Output in 1974 
was about half the quantity produced in 
1973. One underground mine (the Llan- 
harry in Glamorgan, Wales) was report- 
edly closed in 1974. Fourteen mines had 
been operated by divisions of the British 
Steel Corporation (BSC) in 1973; these 
included seven open pits in the Corby- 
Kettering area, operated by the Tubes 
Division, and seven mines operated by the 
General Steels Division including four 
open pits in the Scunthorpe area and 
three underground mines (Llanharry, in 
Glamorgan; Beckermet, in Cumberland; 
and Santon, near Scunthorpe). 

Consumption of iron ore in the United 
Kingdom in 1974 totaled 22.4 million 
tons, including 18.5 million tons of im- 
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ported ore and 3.9 million tons of do- 
mestically produced ore. The total con- 
sumption was 21.5% less than in 1973. 
Imports of iron ore in 1974 totaled 19.36 
million tons, down 14476 compared with 
1973. 

At the Redcar works, BSC's first. iron 
ore pelletizing plant was scheduled for 
completion in 1975. The plant will employ 
the grate-kiln pelletizing system designed 
by the Allis-Chalmers Corp. of Milwaukee, 
Wis., and will have a production capacity 
of 3 million tons per year. BSC was also 
installing a new sinter plant and materials- 
handling system at the Redcar works, was 
constructing ore transfer facilities from 
Port Talbot to the Llanwern works in 
Wales, and began construction of a new 
iron ore terminal on the Firth of Clyde 
at Hunterston, Scotland. The Hunterston 
terminal will serve the Ravenscraig steel- 
works and will be capable of accommodat- 
ing vessels of up to 250,000 deadweight 
tons. The corporation was also considering 
construction of a direct-reduction plant 
for iron ore pellets at Hunterston. 

Venezuela. The iron mining industry 
was nationalized by the Venezuelan Gov- 
ernment, as of January 1, 1975. In De- 
cember 1974, Iron Mines Co. of Vene- 
zuela (a subsidiary of Bethlehem Steel 
Corp.) and all capital assets of Orinoco 


MINERALS YEARBOOK, 1974 


Mining Co.” (a subsidiary of United 
States Steel Corp.) were sold to the Gov- 
ernment. The Government agreed to sell 
substantial quantities of ore to both parent 
companies during the next 5 years. 

Both production and exports appeared 
to set new records in 1974. Exports were 
estimated at 24 million tons, of which 
about 65% was destined for the United 
States. Production of prereduced iron ore 
(high-iron briquets) by Orinoco Mining 
Co. was 231,000 tons in 1974, about twice 
the quantity produced in 1973. Shipments 
of the briquets (225,000 tons) were ap- 
parently destined solely for Venezuelan 
consumers. 

U.S.S.R.—Rising production and exports 
continued to be reported in Soviet sta- 
tistics. Exports in 1974 totaled 42.6 mil- 
lion tons, of which 27% went to Czecho- 
slovakia, 26% to Poland, 22% to Ro- 
mania and Hungary, and 6% to East 
Germany. Japan, West Germany, and the 
United Kingdom reported imports of 
about 1 million tons each from the 
U.S.S.R. in 1974, and Italy reported im- 
ports of 1.65 million tons. 

Production of iron ore pellets in 1974 
was reported to be 22.9 million tons, about 
9% more than in 1973. At least 8.7 million 
tons of new pelletizing capacity was under 
construction in 1974. 
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In mining equipment, trends toward in- 
creasing use of rotary drills for blast holes, 
larger capacity shovels, and haulage trucks 
were continued in 1974. Most taconite and 
natural ore pits on the Mesabi range and 
all taconite-type operations in Michigan 
were using rotary drills, although jet- 
piercer machines were still exclusively used 
in some taconite operations on the eastern 
Mesabi, such as at Eveleth Taconite Co. 
and Reserve Mining Co., and in certain 
types of iron formations in Michigan. The 
use of 15-inch-diameter bits was also in- 
creasing, and at least one large operation 
in Minnesota was experimenting with 
17V5-inch bits. Power shovels with 16- 
cubic-yard buckets will be used by Hibbing 
Taconite Co. A power shovel with a 
radically new front end, designed to make 
a horizontal pass or slice through the 
bank, was tested on the Mesabi range by 
Marion Power Shovel Co. during 1974. 


The new shovel was said to permit an in- 
crease in dipper capacity of up to 33% 
over conventional machines, and a signifi- 
cant gain in productivity was claimed. 
The use of haulage trucks of 150-ton 
(170-short-ton) capacity was increasing 
worldwide, and several 180-ton (200-short- 
ton) units were reportedly shipped to 
Australia. Most trucks being used in 
Minnesota and Michigan open pit oper- 
ations were of 85- to 120-ton capacity, 
although some 150-ton units were in use 
and will also be used by Hibbing Taconite 
Co. A 312-ton (350-short-ton) unit built 
by the Terex division of General Motors 
Corp. was being tested at the Eagle Moun- 
tain (California) mine of Kaiser Steel 
Corp. In materials handling, a conveyor 


11 Except for the ore-reduction plant at Puerto 
Ordaz. is plant, which produces high- iron bri- 
uets, was sold to a company owned 51% by the 

vernment and 49% by Orinoco Mining Co. 
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system driven by radial tires was intro- 
duced by B. F. Goodrich Engineered Sys- 
tems Co. and Continental Conveyor Co. 
The system was said to be extendable for 
miles and to permit the use of lighter 
weight belting and lower belt tensions, and 
to reduce the cost per ton of material 
moved. 

In milling of taconite, fully autogenous 
grinding was being used at the Empire 
and Tilden taconite concentrators in Mich- 
igan and will be used in the Hibbing 
Taconite Co. concentrator in Minnesota 
in 1976. Semi-autogenous grinding was 
being used in the Butler and National 
concentrators in Minnesota, with some 
shift to wet-grinding methods from the 
dry methods currently used. 

In beneficiation of iron ore, the selective 
flocculation-desliming process patented by 
the Bureau of Mines was used prior to 
cationic flotation of silica in the Tilden 
concentrator started up by Cleveland-Cliffs 
Iron Co. in Michigan in late 1974. This 
was the first commercial plant to use this 
process for concentration of fine-grained 
hematitic ore of the taconite type. Appli- 
cation of the technique to beneficiation of 
nonmagnetic taconite on the Mesabi range 
was being investigated by the Bureau of 
Mines in 1974. Also being investigated 
was magnetizing roasting of the material, 
followed by magnetic separation and flo- 
tation, and high-intensity wet magnetic 
separation. 

A high-intensity separator of the Carou- 
sel type was used in beneficiation tests on 
oxidized taconite on the Mesabi range in 
1974, but results were not available. The 
separator had a processing capacity of 3 
to 5 tons per hour and was built by 
Magnetic Engineering Associates, Inc. 
Twenty-six high-intensity separators of the 
Jones type were in commercial use at the 
Caué plant of CVRD in Brazil. 

The Bureau of Mines continued research 
on production of magnetic “superconcen- 
trates,” containing up to 70% iron and 
2% or less of silica, from commercial 
Magnetic concentrates produced at taco- 
nite plants in the Lake Superior region. 
In pilot plant tests, caustic scrubbing fol- 
lowed by flotation of silica produced 
superconcentrates containing 1.1% to 
1.9% silica from commercial concentrates 
containing 4.2% to 7.0% silica, with iron 
recoveries of 90% to 93%, at reagent 
costs of about 33 cents per long ton of 
superconcentrates produced.“ A coopera- 
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tive research effort between the Bureau 
and Eveleth Taconite Co. was initiated 
in 1974 to produce superconcentrates con- 
taining less than 1.5% silica from plant 
concentrates containing about 4.5% silica. 
The project was undertaken because of 
high interest in the use of prereduced 
pellets for electric furnace steelmaking. 

Expected shortages of natural gas and 
the rising cost of oil were causing inten- 
sive research on the use of pulverized solid 
fuels for induration of iron ore pellets. 
The Bureau of Mines was investigating 
the suitability of western subbituminous 
coal and lignite for this purpose, and the 
iron ore producing companies were be- 
lieved to be testing bituminous coals. The 
need to evaluate substitute fuels was em- 
phasized by reports that supplies of natural 
gas would not be adequate to accommodate 
the 21 million tons of new pellet produc- 
tion capacity expected to be installed in 
Minnesota by 1978. 

The worldwide trend toward increasing 
production of iron ore pellets continued 
in 1974. New pellet plants or expansions 
of existing plants were completed or under 
construction in at least 10 countries. The 
United States remained in the forefront 
of this trend, with 62 million tons of pro- 
duction capacity during 1974, 68 million 
tons of capacity at yearend, and 21 mil- 
lion tons of new capacity scheduled for 
completion by 1978. 

The Hanna Mining Co. was modifying 
its pellet plant at Pilot Knob, Mo., in 1974 
to produce self-fluxing pellets. In Sweden, 
LKAB found that substitution of dolomite 
for limestone in the production of super- 
fluxed pellets greatly reduced disintegra- 
tion of the material during low-temper- 
ature (500° to 600°C) reduction. Such 
low-temperature conditions were said to 
be similar to those prevailing in the upper 
part of a blast furnace stack.” In other 
pellet research, the Bureau of Mines in- 
vestigated the effect of adding manganese 
to iron ore pellets, in amounts ranging 
from 1% to 5%, as a substitute for the 
use of natural manganiferous ores.™* Al- 
though addition of manganese dioxide or 
manganiferous iron ore caused no prob- 


1? Veith, D. L. Superconcentration of Commer- 
cial Magnetic Taconite Concentrates by Cationic 
Flotation. BuMines RI 7852, 1974, 12 pp. 

18 Thaning, G. Reduction Strength of Superfluxed 
Pellets Made from Rich Magnetite Concentrate. 
LKAB Special Report, October 1974, 28 pp. 

14 Schluter, R. B.. and B. W. Carriere. uence 
of Manganese Additions Upon Properties of Iron 
Ore Pellets. BuMines RI 7870, 1974, 17 pp. 
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lems in the production of pellets, therc 
was a reduction in reducibility of the 
product which indicated probable ad- 
ditional smelting expense. Bureau research 
on metallurgy of pelletized steel-furnace 
dusts showed that reduction roasting with 
carbon monoxide, high-carbon wastes, etc., 
achieved removal of most lead and zinc 
impurities while increasing the iron con- 
tent of the pellets.” 

There was a proliferation of projects for 
direct reduction of iron ore in 1974. New 
plants were under construction in the 
United States and at least 12 other coun- 
tries, most of which had access to abun- 
dant supplies of natural gas. Some of 
these countries (such as Iran, Indonesia, 
and Saudi Arabia) had relatively little or 
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no proved reserves of iron ore and ex- 
pected to import that commodity. Most 
of the new plants will employ the Midrex 
or HYL reduction processes, although some 
installations using the Purofer, Fior, and 
SL/RN processes were being built. In late 
1974, total production capacity of new 
plants under construction or ordered was 
about 14 million short tons of sponge iron 
per year with another 17 million tons 
planned by 1978." Total capacity of 
plants operating by the end of 1974 was 
about 5 million tons annually. 


15 Dressel, W. M., P. G. Barnard, and M. M. 
Fine. Removal of Lead and Zinc and the Produc- 
tion of Prereduced Pellets from Iron. and Steel- 
making Wastes. BuMines RI 7927. 1974, 15 pp. 

" Metal Bulletin Monthly. September 1974, pp. 
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Table 4.—Crude iron ore mined in the United States, by district, State, and 
mining method 
(Thousand long tons and exclusive of ore containing 6% or more manganese) 
1973 1974 
District and State Open Under- Total Open Under- Total 
pit ground quantity! pit ground quantity ! 
Lake Superior: 
Michigan DEREN eset ͤ 23,552 2,865 25,917 25,395 2,248 27,638 
Minnesota Get, cists b 165,185 " 155,155 153,194 E 153,794 
Wisconsin 2,681 2,681 2.511 I 2,511 
Total reportable __________._ 181,418 2.365 183,783 181,700 2,243 183,943 
Southeastern States: Alabama, 
Georgia, North Carolina 128 dom 72 644 SR 644 
Northeastern States: New York 
and Pennsylvania W W 7.248 W W 6.991 
Western States: 
Missouri `... -a Lie: 4,480 4,480 RN 8,710 3,710 
Montan 13 2 13 30 BS 30 
Nevada ..............-...--..- 119 Ge 119 139 E 139 
Utah ³˙”¾ꝛiA· coe ese 8,788 A 8,788 3,663 Se 3,663 
Wyoming W 4.827 wW 4,983 
Other è ` 18,672 A 13,672 13,112 SE 13,112 
Total reportable! `. 17,592 4,480 r 26,899 16,944 3.710 25.626 
Total withheld ................--- 9,255 2,820 (3) 8,993 2.981 (3) 
Grand total! 208,992 9,665 218,658 208,281 8,934 217,214 


—— — ewe e — mm 


r Revised. 


W Withheld to avoid disclosing individual company confidential data: included with Total with- 


held” and Total quantity." 


1 Data may not add to totals shown because of independent rounding. 
3 Includes Arizona, Arkansas, California, Colorado, Idaho, New Mexico, South Dakota. and Texas. 
3 Total withheld data included with ''Total quantity" for each respective district or State. 


Table 5.—Crude iron ore shipped from mines in the United States, by district, 
State, and disposition 
(Thousand long tons and exclusive of ore containing 5% or more manganese) 


1978 1974 
District and State Direct to To bene- Direct to To bene- 
con- ficiating Total con- ficiating Total 
sumers plants quantity? sumers plants quantity? 
Lake Superior: — Bee 
ichigan ns d ees : 7 i 
Minnesota | 1,954 179,103 d 155,305 | 3.170 le { 154,116 
Wisconsin `... Ser? 2,681 2,681 M 2.511 2,511 
Total repor table 1.954 182.084 184,038 8,170 181,217 184,387 
Southeastern States: Alabama, 
Georgia, North Carolina ... .... SR 659 659 Eis 112 712 
Northeastern States: New York 
and Pennsylvania ..............- mes 7,381 7,381 6,807 6.807 
Western States: 
Missouri EE x 4,488 4,488 T 8,683 3,683 
Montana .......---.--...-..-..- e 13 30 xu 30 
Nevada 119 EM 119 139 zs 139 
Utah- ·ͥͤ ⁰ eek W w 8,805 W W 3,669 
Wyoming ----------- ---------- Ww W 4.827 W W 4.983 
Other ? __ 2 ------------------- 228 13,487 13,714 310 12,729 13.039 
Total re portable 360 17.970 26.961 479 16.412 25.543 
Total withheld ........-.-..-..--- 1.447 7,186 (?) 1,339 1,314 (3) 
Grand total! ____----------- 3,160 215.280 219,040 4.987 212.468 217,449 


MORE ww d RR RR RR RR RR BREL RR E RR EO E E 
W Withheld to avoid disclosing individual company confidential data; included with ''Total with- 


held" and "Total quantity." 


1 Data may not add to totals shown because of independent rounding. 
3Includes Arizona, Arkansas, California, Colorado, Idaho, New Mexico, South Dakota, and Texas. 
2 Total withheld data included with Total quantity" for each respective district or State, 
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Table 6.—Usable iron ore produced in the United States, by district, 
State, and variety 


(Thousand long tons and exclusive of ore containing 5% or more manganese) 


1973 1974 
District and State Total Total 
Hema- Limo- Magne- quan- Hema- Limo-Magne- quan- 
tite nite tite tity) tite nite tite tity ! 
Lake Superior: 
Mienen W D W 11,440 w 8 W 11,339 
Minnesota J ͤ oS 21.235 -. $8,786 60,021 17,318 — 41,167 58,484 
Wisc oni at ux 956 956 Pd e 899 899 
Total reportable! . .. .... 21,235 -. 389,142 72,416 17,318 -. 42,066 70,723 
Southeastern States: Alabama, 
Georgia, North Carolina ........ SN w W 317 T Ww W 287 
Northeastern States: New York 
and Pennsylvania me ae 2,0608 2,608 SCH zn 2,358 2,358 
Western States: 
Missouri ...........-.-.---..- ae -. 2,625 2,625 ner "P 1,862 1,862 
Montana 32 zs 13 13 i Së 30 30 
Nevada, W ER W 119 W En W 139 
PP!!C!⁰²¹riꝛQA· m wm. W Ge W 2,044 W = W 1,850 
Wyoming . WwW . W 2.070 W E W 2,105 
Other ? 22222-222222- W W 234,106 5,164 W W 389746 4,510 
Total reportable! ` SE EE 1,044 12,035 8 E 5.638 10,496 
Total withheld ..................- 6,989 1,063 8,695 (3) 6,735 998 8,761 eee 
Total all States 28,224 1,063 58,089 87,376 24.052 998 58,813 83,863 
Byproduct ore! .................. m Bé ^ 293 ide Se S 492 
Grand totalddll 28,224 1,063 68,089 87.669 24,052 998 58,818 84,355 


i Mi Withheld to avoid disclosing individual company confidential data; included with ''Total with- 
e Zt 
! Data may not add to totals shown because of independent rounding. 
3 [ncludes Arizona, Arkansas, California, Colorado, Idaho, New Mexico, South Dakota, and Texas. 
3 Total withheld data included with “Total quantity" for each respective district or State. 
Mostly cinder and sinter obtained from treating pyrites. Ore was treated in New Mexico. Ten- 
nessec, and Virginia. 


Table 7.—U sable iron ore produced in the United States, by district, 
State, and type of product 


(Thousand long tons and exclusive of ore containing 5% or more manganese) 


1973 1974 
Direct Iron Direct Iron 
District and State ship- Agglom- Con- content ship- Agglom-  Con- content 
ping erates cen- natural, ping erates cen- (natural, 
ore trates percent) ore trates percent) 
Lake Superior: 
Michigan ............-. 10,750 y 68 | 10,735 | | 63 
Minnesota ...........- | 1-930 ! 41,601 | Io 61 $003 40,944 15.082 60 
Wisconsin ..........- oe 956 c 65 SS 899 T 65 
Total reportable ... 1,930 53,307 17,179 61 3,063 52,578 15,082 61 
Southeastern States: Ala- 
bama, Georgia, North 
Carolina n bs RA 317 46 o MM 287 47 
Northeastern States: New 
York and Pennsylvania SN W W 64 E W W 65 
Western States: 
Missouri ............- EN 2.595 30 65 EN 1,828 34 66 
Montana ............- 13 Se SE 35 30 EN SS 42 
Nevada .............- 119 za Së 62 139 Lie e 60 
Uh W SÉ w 55 W Se W 56 
Wyoming ............ W W W 61 W W W 61 
Other! .............. 221 WwW Ww 60 310 W W 60 
Total re portable 359 2.595 30 60 479 1,828 34 60 
Total withheld ........... 1,447 6.370 3,842 62 1.339 6.419 2.154 61 
Total all States: 3.737 62,271 21,368 61 4,880 60,825 18,158 61 
Byproduct ore2s ES e» 293 61 25 ^ 492 64 
Grand total? _____. 3.737 62.271 21.6611 61 4.880 60,825 18,650 61 


W Withheld to avoid disclosing individual company confidential data; included with “Total with- 
held." 

1 Includes Arizona, Arkansas, California, Colorado, Idaho, New Mexico, South Dakota, and Texas. 

3 Data may not add to totals shown because of independent rounding. ' 

3 Including magnetite and residues from iron sulfides produced from base metal mines. 
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Table 9.— Usable iron ore produced in Lake Superior district, by range 


(Thousand long tons and exclusive after 1905 of ore containing 5% or more manganese) 


Black 
Year Mar- Menom- Gogebic Ver- Mesabi Cuyuna Spring River Total? 
quette inee milion Valley Falls 
1854-1969 _________ 379.785 303,644 320,334 108,528 2,720,453 70,386 8,149 88 3,906,215 
0h 10,868 2,394 Kä a 56,073 SS Së 806 69,636 
1971 22: 8 9,495 2,424 s zs 51,283 — 8 s 832 64,034 
191257 ²˙ 9,181 2,533 ZS m 48,998 E m 888 61,550 
19713 suec 9,036 2,404 T s9 60,021 S Ls 956 72,416 
1974 1 8 8,920 2,419 aw =e 58,484 zs E 899 10,128 
Total ....... 426,680 315.818 320,334 103,528 2,995,312 70,336 8,149 4,419 4,244,574 


Data may not add to totals shown because of independent rounding. 


Table 10.—Average analyses of total tonnage ' of all grades of iron ore shipped from 
the U.S. Lake Superior district 


Quantity Content percent ? 

Year (thousand —————————————————————————————————————————— 

long tons) Iron Phosphorus Silica Manganese Alumina Moisture 

1970 ........- 69,072 69.36 0.041 7.40 0.39 0.72 4.62 
1971... 61,776 60.06 .039 7.08 33 59 4.09 
1972 s 64,721 60.40 .031 6.76 .90 .52 3.93 
1978 _________ 76,281 60.66 .030 6.77 .83 .41 8.79 
19714 72,194 60.26 030 6.68 85 40 3.94 


1 Railroad weight—gross tons. 
2 Iron and moisture on natural basis; phosphorus, silica, manganese, and alumina on dried basis. 


Source: American Iron Ore Association. Iron Ore, 1974, p. 90. 


Table 11.—Consumption of iron ore and agglomerates in the United States in 1974 


(Thousand long tons and exclusive of ore containing 5% or more manganese) 


Iron ore and 


concentrates 1 Agglomerates ? 
State ————— — ũ1— — 
Blast Steel Blast Steel Miscella- Total 
furnaces furnaces furnaces  furnaces neous? reportable 
Alabama, Kentucky, Texas ...... 2,905 W 7,601 wW Ww 10,506 
California, Colorado, Utah ...... 3,159 Ww 6,064 W W 9,828 
Ohio and West Virginia 5,089 W 22,766 W W 21,855 
Illinois and Indiana ............ 2,422 W 31.387 WwW W 33,809 
Michiga sss 325 W 10,004 W W 10,329 
Maryland, New York, 

Pennsylvania 12.724 W 30,724 w w 43,466 
Undistributed -_--.---------------- EES 1,142 ne 518 717 2,372 
Toa!!! 21,242 1,142 108,546 518 717 188,160 

* Estimate. W Withheld to avoid disclosing individual company confidential] data. 


Not including pellets or other agglomerated products. 
2 Includes 61,102,209 tons of pellets produced at U.S. mines and 10,455,366 tons of foreign pellets 


and other agglomerates. 
$Includes iron ore consumed in production of cement and ferroalloys, and iron ore shipped for 


use in manufacture of paint, ferrites, and heavy media. 
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Table 12.— Iron ore consumed in produc- Table 14.—Production of iron ore agglom- 


tion of agglomerates at iron and steel erates ' in the United States, by type 
plants in 1974, by State ( Thousand long tons) 
(Thousand long tons) Agglomerates produced 
Type — —— — 
Iron ore Atglome rates 
State consumed ! produced 1978 1974 
Sinter, nodules, cinder .. 72 38.030 337,762 
Alabama, Kentucky, : , : : 
H Texas eom FECI 8,010 8.597 Pellets DR 61,196 59,719 
alifornia, Colorado, 
NL 1.882 2,136 Total ------------ 7 99,226 97.481 
io an est r Revised. 
11 e 8.463 4.958 1 Production at mines and consuming planta. 
Michi Si ana, 7.217 9.580 2 Includes 20,300,000 tons of self-fluxing sinter. 
Maryland. New York, . , 3 Includes 18,715,000 tons of self-fluxing sinter. 
Pennsylvania 18,805 16,274 
Total? ........ 29,376 86,544 


1 Includes domestic and foreign ores. 
2 Data may not add to totals shown because 
of independent rounding. 


Table 13.—Beneficiated iron ore shipped 
from mines in the United States 
(Thousand long tons and exclusive of ore Table 15.—Stocks of usable iron ore at 
containing 5% or more manganese) a 1 E^ 
mines,' Dec. 31, by district 


Year Bene- Total Proportion of (Thousand long tons) 
ficiated iron 7 d d E 
ore ore to total Distriet 1973 1974 
(percent) — MA 
——————————————— Lake Superior 4,124 2,878 
1970 _____ 19,119 87,176 91.5 Southeastern Stats 617 636 
1971 ..... 70,456 77.106 91.4 Northeastern States 5.336 5.083 
19722 72.011 77.884 92.6 Western Stats 198 808 
1978— 86,894 90.654 95.9 — —— 
1974 ..... 19,995 84,985 94.1 "Total? 10,876 9,405 
1 Beneficiated by further treatment than ordi- ! Excluding byproduct ore. 
nary crushing and screening. Excludes byproduct 2 Data may not add to totals shown because 
ore. of independent rounding. 


Table 16.—Average value of usable iron ore shipped from mines or beneficiating plants 
in the United States in 1974 


(Dollars per long ton) 


District 
Type of ore Lake South- North- Western 
Superior eastern eastern 
Direct-shipping, hematite and magnetite ........ 6.47 a Re 7.85 
Concentrates, hematite and magnetite ___.______- 10.30 W W 11.03 
Concentrates, limonite __-_-_--------------------- S 7.07 ER W 
Agglomerates ________-________- eee 18.86 on W 19.02 


W Withheld to avoid disclosing individual company confidential data. 
1 F.o.b. mine or plant. Excludes byproduct ore. 
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Table 17.—U.S. exports of iron ore, by country 
(Thousand long tons and thousand dollars) 


1972 1973 1974 

Country —— — —— — — 

Quantity Value Quantity Value Quantity Value 

P E EES 1,442 20,067 2,266 32,869 1,814 30,061 
| 4c o Ee (^) 8 (1) 1 27 329 
Germany, West ide 44 122 17 126 (1) (1) 
JEDAN eS eR EE 608 6,553 457 4,819 439 4,691 
Mirko eer EE esl Sie 6 70 1 14 
C E ge P 40 20 
nu, TEE 1 31 1 37 2 33 
1 EE 2,095 26,116 2,747 87,922 2,328 35,148 


Less than % unit. 


Table 18.—U.S. imports for consumption of iron ore, by country 
( Thousand long tons and thousand dollars) 


1972 1973 1974 
Country ———— — 
Quantity Value Quantity Value Quantity Value 
Kr "WË EE ge, e A0 213 260 3,312 
/ la — — (^ 12 31 340 Sé 24 
ET Th T'SI 681 9,245 464 5,840 638 7,292 
Belgium-Luxembourg ........ Se ias 17 160 E Zi 
. "TT", EE EEN 1,115 11,990 3,183 36,295 6,512 85,259 
British West Africa `... —— ae * ges "- 88 865 
( A 18,168 247,757 21,628 311,893 19,702 341,577 
( EE 308 2.877 205 1.712 296 2,883 
Te EE am x E TA 57 577 
Germany, Wett = da (1) (1) 17 590 
1 2.761 22,140 2,134 23,667 2,730 29,113 
. — —— 40 687 47 418 Be = 
New Gulle@. emen 2d Se ds EJ 48 470 
111 85 729 a ES SA Ka 
TI WEE CEET ET 1,318 15,048 1,501 19,685 1,810 27,325 
PRIME cane 11 283 25 633 15 392 
PT 273 3.952 273 4,885 335 6,215 
iff a ZEN Eé Za Sam — 126 1.622 
Vanerne. 0000 10,926 99,951 13,148 128,169 15,371 189,188 
PG TTT 69 663 (1) 18 8 118 
| ae a EE 85,761 415,934 48,296 533,488 48,029 696,298 


1 Less than ½ unit. 


Table 19.—Iron ore, iron ore concentrates, and iron ore agglomerates: 


World production by country 
(Thousand long tons) 


Gross weight ? Metal content ? 
Country! — — — ———᷑ ́ ũ — 
1972 1973 1974 P 1972 1978 1974 » 
North America: 
Denuda * e * 38,919 48,119 49,187 24,149 29,699 30,348 
MéGSIGN D LL .. 5,009 5,107 5,476 3,005 3,064 3,286 
(dq 00 —— — TEMPOR 76 * 80 A * 46 * 50 — 
United States 22 75,434 87,669 84,355 46,015 53,478 51.457 
South America: 
Argentina. une 255 234 240 113 104 110 
Bolivia (export) 50 10 gg 32 6 St 
Cil D DEEN 45,737 54,150 69,900 29,729 35,198 45,421 
% 1 TEEN 8,504 9,253 10,129 5,219 5,880 6,384 
C 409 472 502 * 170 203 * 220 
(Q0, Merc —— ARP 9,266 8,823 9,876 5,885 5,769 * 6,100 
e 1 A Se el e2 Geet 
= bi 50 (coo ee Steen r 18,206 22.745 26.007 11.106 13,874 15,864 
urope: 
Albania % r * 400 378 e 400 e 140 e 132 e 140 
Pol. WE — 4,067 4,144 4,178 1,315 1,314 1,290 
rr eee 111 114 121 33 84 36 
1 ——ů—ů— 3.156 2,129 2,642 1,035 819 792 
Czechoslovakia `. r 1,556 1,646 1,661 461 494 498 
QUT TT, EE 15 10 6 e5 e3 e2 
1 ů ů 979 880 922 643 575 594 


See footnotes at end of table. 
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Table 19.— Iron ore, iron ore concentrates, and iron ore agglomerates: 


World production by country—Continued 
(Thousand long tons) 


Gross weight ? Metal content ? 
Country ! — — M 
try 1972 1973 1974 P 1972 1973 1974 P 
Europe—Continued : 
France EE Ee r 53,389 53,375 53,407 16,264 15,428 16,452 
Germany, East? __________ 264 61 MN e 60 e 10 D 
Germany, Wet 1 4,749 4,989 4,369 1,693 1,770 1,540 
Hungary ...........-....- 684 670 536 e 170 c 170 * 120 
Haly!/9 ` . cc ce 606 502 649 261 221 286 
Luxembourg 4,051 8,728 2,644 1,215 1,117 793 
Norway .......-.---..--.-- r 3,820 8,907 3,856 2,478 2,540 2.506 
Poland ..................- 1,630 1,391 1,276 489 417 383 
Portugal? 444 1 48 85 24 19 15 10 
Romania S8 ĩͤ V 8,308 8,183 * 8,100 1,075 1,034 * 1,000 
Spain ........ .L Lll. T 6,666 7,210 8,447 8,298 3,582 4,143 
Sweden ............-.-..-- F 93,442 84,179 36,311 20,400 20,849 22,187 
U.S.S.R n EE M T 204,840 212,691 221,446 120,855 125,488 180,653 
United Kingdom .......... r 8,905 6,993 8,645 2,479 1,923 993 
Yugoslavia `. 3,897 4.597 4,954 1,364 1,609 1,734 
Africa: 
Algeriaaͤ‚s 8,611 3,085 8,760 1,950 1,666 2,030 
Angola ..................- r 4,755 5,957 * 5,700 2,877 * 8,600 * 3,400 
Egypt .........-.-----..-- 421 646 1,281 210 323 641 
Kenya Ee EN 12 19 ES 7 * 12 
Liberia `... 22,158 23,170 23,409 13,518 14,134 14,280 
Mauritania T 9,106 10,314 11,482 5,919 5,642 7.283 
Morocco 232 A Ree ee ee r 229 368 523 132 212 * 830 
Rhodesia, Southern 500 500 500 300 300 300 
Sierra Leone 2.284 2,369 1,982 1,439 1,491 1,249 
South Africa, Republic of 12 11,046 10,782 10,659 6,904 6,739 6,662 
Swaziland ...............- 1,952 2,118 2,442 * 1,230 1,331 * 1,540 
Tunisia 876 196 802 411 423 * 480 
Asia : 
China, People's 
Republic of* |... r 51,000 r 65,000 59,000 25,500 21,500 29,500 
Hong Kong 160 148 157 85 79 83 
I ĩð A 8 34,989 34,841 34,807 21,813 21.258 21,476 
Indonesia ..... .........-- 262 277 841 52 56 98 
Irani .— ee 96 887 984 e 60 510 e 600 
Japan! r 1,325 991 765 774 578 436 
Korea, North è ..........— 8,500 r 8,800 9,300 8,400 8,500 8,700 
Korea, Republic ff r 407 459 485 228 257 212 
Malaysia `. r 604 501 466 288 281 261 
Philippines 2.170 2.219 1,683 1,248 1,276 910 
ien ll 28 24 e 25 14 12 e 12 
Thailand 27 86 86 14 * 18 * 18 
Turkey e 1,928 2,5165 2,219 1,095 1,898 1,234 
Oceania : 
Australia ..... r 63,884 88,472 95,146 40,760 58,042 60,192 
New Zealand id 1,858 2,147 2,816 774 1.224 1.341 
Totalaↄãaid r 765,465 * 836,442 879.414 431.885 413,668 503,677 


* Estimate. P Preliminary. r Revised. 

1 In addition to the countries listed, Cuba and North Vietnam may produce iron ore, but definitive 
information on output, if any, is not available. 

2 Insofar as availability of sources permit, gross weight data in this table represent the non- 
duplicative sum of marketable iron ore, iron ore concentrates, and iron ore agglomerates produced 
by each of the listed countries. Moreover, concentrate and agglomerates produced from imported 
ores are excluded, under the assumption that the ore from which they are produced has been 
credited as marketable ore in the country where it was mined. 

3 Data represent actual reported weight of contained metal or are calculated from reported metal 
content. Estimated figures are based on latest available iron content reported except for the follow- 
ing countries, for which grades are U.S. Bureau of Mines estimates: Panama, Uruguay, Albania, 
Denmark, East Germany, Hungary, Southern Rhodesia, the People's Republic of China, and North 
Korea. 

+ Gross weight and metal content of shipments of usable iron ore, dry tons, including byproduct 
ore. 

6 Gross weight calculated from reported iron content based on a grade of 66.67% iron. 

$ Includes byproduct ore. 

7 Nickeliferous iron ore. . 

5 magnetite concentrate, pelletized iron oxide (from pyrite sinter) and roasted pyrite 
(purple ore). 

? Includes “roasted ore," presumably pyrite sinter, not separable from available sources. 

10 Excludes iron oxide pellets produced from pyrite sinter. 

11 Includes manganiferous iron ore. 

12 Includes byproduct magnetite as follows in thousand long tons: 1972—2,952; 1978—2,058; 1974— 
2,148. Data erroneously listed in previous editions of this chapter as including manganiferous iron 


ore. 
13 Year beginning March 21 of that stated. 
14 Concentrates including concentrate derived from iron sand as follows in thousand long tons: 
1972—539 ; 1978— 274 ; 1974— 128. 
3 Largely concentrates from magnetite-titanium sands. 
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Iron and Steel 


By Horace T. Reno! 


The iron and steel industry of the world 
produced slightly more steel in 1974 than 
it did in 1973, but in the last half of the 
year, output slacked off in European coun- 
tries and in Japan. In the United States 
the industry operated at capacity through 
10 months until slowed down by a labor 
strike in the coal mines. Steel plants in the 
Soviet Union operated at capacity through- 
out the year, and the U.S.S.R. regained 
the lead from the United States as the 
world's leading steel producer. 

The steel industry of the United States 
produced 145.7 million tons of raw steel* 
ingots and castings, just 396 less than a 
record established in 1973. The industry 
shipped 109.5 million tons of steel mill 
products, 2% less than the 1973 record. 
Coking coal and electric power shortages 
plagued the industry throughout the year. 
The industry engaged in a concerted effort 
to conserve energy and continued its high 
rate of investment in equipment to con- 
trol effluents damaging to the environment. 

Domestic demand for iron and steel 


products exceeded supply throughout the 
year. The shortage of roof bolts, which 
was critical in 1973, was eased, but oil 
country goods continued in short supply. 
There was a shortage of bailing wire and 
of heavy plate for shipbuilding, industrial 
machinery, and other capital goods, and 
the Secretary of Agriculture asked the 
industry to increase its output of tinplate 
to prevent loss of food products. 

According to the American Iron and 
Steel Institute (AISI), steel mill shipments 
of construction and contractors products 
were 5% more than in 1973. Shipments to 
service centers and distributors were 2% 
more. Shipments to the machinery industry 
were about the same, but shipments to 
the automotive industry were 18% less in 
1974 than in 1973. Exports of steel mill 
products were up 41%, while imports were 
up 7%. 


1 Physical scientist, Division of Ferrous Metals. 

2 The term raw steel, as used by the American 
Iron and Steel Institute, includes ingots, steel cast- 
ings, and continuously cast steel. It corresponds to 
the term crude steel as used by the United Nations. 


Table 1.—Salient iron and steel statistics 
(Thousand short tons) 


1970 1971 1972 1973 1974 
United States: 
Pig iron: 
Production 91.299 81.382 88,8106 * 101,318 95,477 
Shipments .............-.....----.- 91,272 81,832 89,053 € 101,628 95,941 
err uere 810 34 15 15 101 
Imports for consumption 249 806 637 446 842 
Steel: 1 
Production of raw steel: 
Erlen. 8 117,411 107,007 117,698 132,741 126,608 
Stainless 1.279 1.268 1.564 1.889 2.150 
All other alloy ...-.--..-..---- 12,824 12,178 13,979 16,163 16,962 
Total o oo ec ñ3;˙eͥ 8 181,514 120,448 188,241 150,799 145,720 
Index ? be 103.4 94.7 104.5 118.5 114.5 
Total shipments of steel mill 
produetsss ree 90,798 87,038 91,805 111,430 109,472 
Exports of major iron and stee 
Products MOTUUM S 7,657 3,526 8,546 4,962 6,988 
Imports of major iron and steel 
products 3 SE JJC 13,861 18,744 18,158 r 15,608 16.746 
World production: 
Pig iron ge SE 415,000 474,000 7 500,000 7552,000 567,000 
Raw steel (ingots and castings) .......- 655,000 640,000 693,000 1 767,000 779,000 
* Revised. 


1 American Iron and Steel Institute. Includes ingots, continuous cast steel, and all other cast forms. 


3 Based on average production in 1967 as 100. 
3 Data not comparable for all years. 
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PRODUCTION AND SHIPMENTS OF PIG IRON 


Domestic production of pig iron totaled 
95.5 million tons in 1974, a decrease of 
5.8 million tons or 6% less than that pro- 
duced in 1973. Average production of pig 
iron per blast-furnace-day decreased to 
1,735.1 tons compared with 1,771.7 tons in 
1973 and 1,789.6 tons in 1972 according 
to AISI. A total of 163 furnaces were in 
blast at the beginning of the year, includ- 
ing one that produced ferroalloys. At year- 
end the total number in blast had de- 
creased to 136 with one producing ferro- 
alloys. There were 204 producing blast 
furnaces at the beginning of the year, and 
197 at yearend, of which 11 were being 
relined and 3 rebuilt. 

Metalliferous Materials Consumed in 
Blast Furnaces.—For each ton of pig iron 
produced in 1974, an average of 1.665 
tons of metalliferous materials was con- 
sumed in blast furnaces. Total net iron ore 
consumed in blast furnaces including ag- 
glomerates was 150.3 million short tons. 
The total tonnage of iron ore including 
manganiferous ore consumed by agglo- 


PRODUCTION AND 


The domestic steel industry produced 
145.7 million tons of raw steel in 1974, 
3% less than the record 151.0 million tons 
produced in 1973. The industry worked 
at practical capacity through the first 
three quarters of the year, but a labor 
strike in the coal mines and the need for 
long postponed maintenance cut back pro- 
duction in the last quarter. The 1974 
steel index, based on production in 1967 
as 100, was 114.5 compared with 118.5 
in 1973 and 104.5 in 1972. Of the total, 
56% was produced by the basic oxygen 
process (BOP), 24% by open-hearth fur- 
naces and 20% by electric furnaces. 
Shipments of steel products for the year 
totaled 109.5 million tons, 2% less than 
the 111.4 million tons shipped in 1973. 
Shipments to the automotive market to- 
taled 18.9 million tons, 18% less than in 


CONSUMPTION 


Pig iron consumed in steelmaking to- 
taled 93.1 million tons. Basic oxygen con- 
verters consumed 66.6 million tons; open 


merating plants at or near the blast fur- 
naces in producing 40.9 million tons of 
agglomerates was 33.2 million tons. The 
remainder consisted of mill scale, coke, 
limestone, dolomite, and small amounts of 
other materials. Domestic pellets charged 
to the blast furnaces totaled 68.2 million 
tons, and sinter charged was 41.6 mil- 
lion tons. Pellets and other agglomerates 
from foreign sources added an additional 
11.6 million tons. 

Blast furnace oxygen consumption totaled 
25.8 billion cubic feet according to AISI, 
compared with 21 billion cubic feet in 
1973 and 15.5 billion cubic feet in 1972. 

Data reported to the Bureau of Mines 
by the iron and steel industry showed that 
blast furnaces, through tuyere injection, 
consumed 16 billion cubic feet of natural 
gas, 4 billion cubic feet of coke oven gas, 
239.6 million gallons of oil, 92.3 tons of 
tar, pitch, and miscellaneous fuels, and 
213,583 tons of bituminous and 23,469 tons 
of anthracite coal in 1974. 


SHIPMENTS OF STEEL 


1973, but shipments of oil country goods 
were up 21%, and shipments to the con- 
struction industry were up 496. 

Materials Used in Steelmaking.— Metal- 
lics charged to domestic steel furnaces in 
1974, per ton of steel produced, averaged 
1,240 pounds of pig iron, 1,143 pounds of 
scrap, and 25 pounds of iron ore, includ- 
ing agglomerates. In 1973, comparable 
quantities were 1,259 pounds of pig iron, 
1,104 pounds of scrap, and 32 pounds of 
iron ore, including agglomerates. 

According to AISI, steelmaking furnaces 
consumed 643,976 tons of fluorspar, 2.6 
million tons of limestone, 7.9 million tons of 
lime, and 1.1 million tons of other fluxes. 
Oxygen consumption in steelmaking totaled 
the equivalent of 212.6 billion cubic feet 
compared with 215.1 billion cubic feet in 
1973. 


OF PIG IRON 


hearths, 22.5 million tons; and electric 
furnaces, 1.2 million tons. An additional 
2.8 million tons was consumed by iron 


IRON AND STEEL 


foundries and miscellaneous users, primar- 
ily for charging cupola furnaces. Also, ap- 
proximately 3.7 million tons in the form 
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of molten metal was used in making ingot 
molds and direct castings. 


PRICES 


Throughout 1974 the prices of iron and 
steel products on world markets were above 
those in the United States for the fist 
time since the steel industries were rebuilt 
in Europe and Japan after World War II. 
Price controls in the United States and the 
seller market throughout the world, re- 
sulted in an imbalance between foreign 
and domestic prices that ranged from $50 
to $150 a ton through the first 4 months 
of the year. By yearend, however, the for- 
eign prices for some grades of steel were 
equal to, or slightly above, prices for do- 
mestic steels. 

In the United States steel mill products 
and pig iron were under strict price con- 
trols for the first 4 months of 1974. At the 
beginning of the year, most producers had 
petitions to raise prices pending before the 
Cost of Living Council. The Council al- 
lowed the steel companies to pass through 
scrap cost increases incurred after June 1, 
1973, but postponed its ruling on a peti- 
tion for a 5.3% price increase on heavy 
steel products until January 25. On that 
date the Council allowed companies with 
annual product sales of less than $50 mil- 
lion to raise prices on steel wire products, 
cold-rolled steel shapes, steel pipe, and 
electrometallurgical products, and allowed 
the major steel companies to increase 
prices on selected steel mill products from 
2% to 9.5%, apparently depending on 
volume of the product and the complexity 
of the steelmaking processes involved. 

On March 1 the Council ruled that do- 
mestic steel companies could raise prices 
on a wide range of steel products by 5% 


FOREIGN 


The worldwide steel industry boom 
which changed the pattern of U.S. foreign 
trade in steel in 1973 continued to affect 
it during the first part of 1974. Imports of 
steel mill products in the first 5 months of 
the year were the lowest since the first 
month of 1970. But, in the last half of the 
year imports increased, probably in antici- 
pation of a strike by coal miners. By Oc- 


to 11% to enable the companies to recover 
on a dollar-for-dollar basis higher material 
and fuel costs incurred since November 
1973. Accordingly, major steel producers 
increased product surcharges early in April 
by $50 to $78 per ton to pass through the 
higher scrap iron and steel prices. 

Price controls on iron and steel, iron ore, 
and scrap iron were removed April 30. The 
major steel producers increased base prices 
for cold-rolled sheet by $20 a ton, hot- 
rolled sheet by $17.50 per ton, hot-rolled 
bars by $3.50 per ton, and carbon plate 
by $7 per ton. The industry continued to 
raise its prices selectively through May 
and June, but by the end of June prices 
had been stabilized and were relatively 
constant throughout the last half of the 
year. 

The composite price for pig iron, ac- 
cording to Iron Age, began the year at 
$78.16 per short ton in January, increased 
to $81.12 a ton in March, was unchanged 
through May, but increased to $134.50 
per ton in June, $155 per ton in July, to 
$170.56 per ton in November, and to 
$175.03 per ton in December. Effective 
December 27, 1974, the composite price 
for pig iron was raised to $180.50 per ton. 
The composite price for finished steel was 
$189.60 per ton at the beginning of the 
year, remained unchanged for the first 3 
months, increased to approximately $200 
a ton in April, $220 a ton in May and 
June, and was raised to $240.88 per ton 
in July. At yearend the composite price 
was $248.66 per ton. 


TRADE 


tober imports reached 2.1 million net tons, 
the highest for 1 month since June 1971. 
Imports remained about 750,000 tons 
higher than the 1973 average through the 
remainder of the year. Imports for the 
entire year totaled 16,746,000 tons, 796 
more than the quantity imported in 1973. 
Imports of carbon steel were 596 higher 
than in 1973, but imports of alloy steel 
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were 5% less, while imports of stainless 
steel, 176,000 tons, were 38% more than 
the quantity imported in 1973. The Euro- 
pean Community (EC) countries supplied 
40% of the total, Japan 39%, Canada 
8%, and other countries the remaining 
13%. 

The EC countries shipped 6,423,000 
tons of steel to the United States, 2% less 
than in 1973. Imports of alloy steel from 
the Community were 4% less, but imports 
of stainless steel were 26% more than 
from the Community in 1973. 

Japan supplied 6,158,000 tons, 9% more 
than in 1973, and 39% of the total of 
U.S. imports of steel. Although it supplied 
35% of the alloy steel total, alloy steel 
imports from Japan were 14% less than 
those in 1969. Japan supplied 45% of the 
total of stainless steel imports into the 
United States, 65% more than in 1973. 


MINERALS YEARBOOK, 1974 


Canada supplied only 8% of total iron 
and steel product imports, but 18% of the 
total imports of alloy steel, and 13% of 
the imports of stainless steel. Alloy steel 
imports were 42% higher than those from 
Canada in 1973, and stainless steel imports 
were 18% higher. Sweden supplied 10% 
of the total imports of alloy steel, 14% 
less than it supplied in 1973. It supplied 
13% of the total imports of stainless steel, 
about the same quantity that it supplied in 
1973. 

Imports of iron and steel products in 
the United States in 1974 were valued at 
$5.6 billion, 83% more than in 1973. Iron 
and steel mill product exports were valued 
at $3.0 billion, nearly twice the value of 
1973 exports. Thus, there was an unfavor- 
able balance in steel mill trade of $2.6 
billion. 


WORLD REVIEW 


NORTH AMERICA 


Canada.—Canadian iron and steel com- 
panies continued their program of mod- 
ernization and expansion. Among the sig- 
nificant works completed in 1974, the 
Steel Co. of Canada Ltd. (STELCO) 
completed a steel furnace plant at its Ed- 
monton works, installed an 80-ton electric 
arc furnace at the McMaster works at 
Contrecoeur, and completed installation of 
a spiral weld tube mill at its Page-Hersey 
works near Welland, Ontario. The Sydney 
Steel Corp. (SYSCO) completed a rail- 
finishing mill, a 450-ton-per-day oxygen 
plant, installed a new hot blast stove, and 
rebuilt one blast furnace. 

The Canadian industry operated at close 
to its practical capacity through most of 
the year. It produced 15 million tons of 
crude steel. Steel imports exceeded exports 
by approximately 1.4 million tons. There- 
fore, Canadian indicated crude steel equiv- 
alent consumption in 1974 was 16.4 mil- 
lion tons compared with the record 15.6 
million tons in 1973. 

STELCO announced plans to build a $2 
billion steel mill on a 6,600-acre green field 
site between Port Dover and Nanticoke on 
the north shore of Lake Erie. The com- 
pany started clearing the land to provide 
for the new plant. 

After due investigation the U.S. Treas- 
ury Department found that pig iron from 


Canada was no longer being sold or was 
likely to be sold in the United States at 
less than fair value within the meaning of 
the Antidumping Act of 1921. 


SOUTH AMERICA 


Argentina.—The Argentine Government, 
in order to increase the Nation’s steelmak- 
ing capacity, authorized formation of a 
corporation with majority State participa- 
tion to construct and operate an integrated 
steel mill. An international tender was 
made for the selection of an associate com- 
pany, but at yearend satisfactory responses 
had not yet been received.“ 

In view of the continued shortage of 
steel plate and billets in Argentina, the 
Government by Decree 1465, dated No- 
vember 15, 1974, eliminated the duty on 
steel plate having a carbon content below 
0.4% and on billets with under 0.25% of 
carbon content, but restricted imports to 
250,000 tons of hot-rolled steel plates and 
50,000 tons of cold-rolled plates. The reg- 
ulations were valid through December 31, 
1975. 

Bolivia. — The Bolivian-Brazilian-Argen- 
tinian cooperative project to build an iron 
ore mining and iron and steel plant indus- 
trial complex based on the Mutün iron ore 


3 U.S. Embassy, Buenos Aires, Argentina. State 
Department Airgram A-210. July 1, 1974, 7 pp.; 
and Airgram A-378, Nov. 25, 1974, 2 pp. 
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deposits, advanced significantly when Bo- 
livia and Argentina agreed on an exchange 
of goods and raw materials from the proj- 
ect. Under the agreement, Argentina is to 
buy annually a minimum of 1.1 million 
short tons of iron ore concentrates or pel- 
lets, 992,070 short tons of sponge iron, 
330,690 short tons of semifinished steel 
products, and 440,920 short tons of semi- 
finished steel. Furthermore, Argentina is 
to finance Bolivian hydrocarbon explora- 
tion and exploitation in a yet undefined 
area. Bolivia is to supply Argentina with 
282.5 million cubic feet per day of natural 
gas from presently known reserves for a 
period of 10 years. Furthermore, Bolivia 
is to supply the same quantity for 10 years 
from yet to be discovered natural gas de- 
posits, after first fulfilling its own needs.* 


Empresa Siderürgica Boliviana S. A. 
(SIDERSA), the Bolivian-owned iron and 
steel concern, arranged for a $10 million 
loan from Brazil to finance feasibility 
studies on the Mutün project.“ 


Brazil.—Brazil continued to suffer from 
a serious steel shortage. Its steel imports in 
1974 cost more than $1.5 billion, although 
the first program established by the Na- 
tional Steel Expansion Plan of 1970 was 
essentially completed by the beginning of 
the year. Therefore early in the year the 
Government, through the Conselho Con- 
sultivo da Industria Nacional de Siderür- 
gica (CONSIDER), revised its program 
as follows: (1) Expand Brazil’s steelmak- 
ing capacity to 24 to 26 million tons at a 
cost of $6 billion; (2) accelerate expan- 
sions at the Cia. Siderürgica Nacional 
(CSN), Usinas Siderürgicas de Minas Ge- 
rais, S. A. (USIMINAS), and Cia. Side- 
rürgica Paulista (COSIPA) ; (3) form new 
steel companies; (4) reorganize the mana- 
gerial and financial structure of the steel 
industry; and (5) promote foreign invest- 
ment in the steel sector.’ 


Under this new program, Brazil is to 
become a net exporter of steel in the 
1980’s. SIDERBRAS S.A., the Govern- 
ment holding company, formed in 1973 to 
act as CONSIDER's investment and ad- 
ministrative agent, is to handle the finan- 
cial arrangements under the program. It 
issued criteria for utilizing available cred- 
its, and it stipulated that all equipment 
purchases shall be made through interna- 
tional bidding in full compliance with the 
general rules of the World Bank and Inter- 
American Development Bank (IDB). 
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Among the new steel plants, work was 
started at the Tubarao complex, plans for 
which were announced in 1973, and plan- 
ning was started for the Itaqui complex 
near the Port of Sao Luis, Maranhão. The 
Itaqui complex is to be coordinated with 
development of iron ore deposits at Carajas 
in the State of Pará. 

The three large companies with existing 
steel plants, CSN, USIMINAS, and CO- 
SIPA, sent delegations to the United 
States, Europe, and Japan to discuss fi- 
nancing expansion equipment with foreign 
governments and international financial in- 
stitutions. Jn December IDB approved 
loans of $63 million to CSN and $40 mil- 
lion to COSIPA, for 15 years at 8% an- 
nual interest. 

Chile.—The iron and steel industry of 
Chile produced 700,000 short tons of steel 
ingots in 1974, 16% more than it pro- 
duced in 1973. Compania de Acero del 
Pacifico, S.A. (CAP), the State-owned 
vertically integrated company that pro- 
duces more than 90% of Chile's iron and 
steel, renewed its capital investment pro- 
gram to expand its steel mill at Huachi- 
pato.” The Government of Chile approved 
limited expenditure of local currency for 
the CAP expansion project. The amount of 
local currency available limits the rate of 
expansion. 

Colombia.— The Instituto Latinoameri- 
cano del Fierro y Acero (ILAFA) held its 
annual meeting in Bogotá in October. 
Most of the discussions at the conference 
were concerned with technology for using 
low-grade noncoking coal, which is abun- 
dant in Latin America. The major operat- 
ing problems in the Latin American iron 
and steel industry in 1974 were caused by 
shortages of scrap metal and high-grade 
coal. These problems led conference par- 
ticipants to forecast increased use of direct 
reduction processes. Extended use of direct 
reduction would eliminate the scrap and 
coking coal problems; nevertheless, Colom- 
bia’s only integrated steelmaker, Acerias 
Paz del Rio, S.A. planned to expand its 
operations with a blast furnace producing 
pig iron.® 

* U.S. Embassy. La Paz. Bolivia. State Depart- 
ment Airgram A-187, Oct. 7. 1974, 7 pp. 

5 U.S. Embassy. La Paz. Bolivia. State Depart- 
ment Airgram A-176. Sept. 17. 1974. 7 pp. 

e U.S. Consulate. Rio de Janciro, Brazil. State 
Department Airgram A-32. Mar. 8. 1974, 9 pp.: 
and A-05. Jan. 22, 1975. 33 pn. 

7U.S. Embassy, Santiago. Chile. State Depart- 
ment Airgram AA! Feb. 27. 1975 7 np. 


*U.S. Embassy. Bogota, Colombia. State Depart- 
ment Airgram A-218, Dec. 24, 1974, 4 pp. 
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EUROPE 


It was a record year for the steel indus- 
tries of Europe. Among those countries in 
the European Community, only the United 
Kingdom did not exceed its previous rec- 
ord. Among other Western European coun- 
tries that produce more than a million 
tons of steel a year, only Norway did not 
establish a record. All Eastern European 
countries except Bulgaria made raw steel 
output records. The EC countries pro- 
duced 172 million tons of steel, and other 
Western European countries produced 32 
million tons. The Eastern European coun- 
tries produced 204 million tons. Thus, the 
steel industry of Europe produced 408 
million tons of steel, 4% more than the 
record established in 1973. 

European Community (EC).—France.— 
The French iron and steel industry oper- 
ated at practical capacity through the first 
half of the year and produced a record 
29.8 million tons of raw steel in 1974, 
7% more than in 1973. The first stage of 
construction of the iron and steel com- 
plex at Fos-sur-Mer was on schedule. Ar- 
rangements had not yet been made by 
yearend to finance the second stage of 
construction. Union Sidérurgique du Nord 
et de l'Est de la France S. A. (Usinor) 
reported that a group of steel producers 
have set up an organization to supply them 
with prereduced iron." 

Germany, West.—There was a strong in- 
crease in demand for West Germany's steel, 
but the domestic market was weak. Steel- 
makers increased their output 796 to 59 
million tons compared with the 55 million 
produced in 1973. The trend to larger 
steel companies continued as Rheinstahl 
AG was merged into August Thyssen-Hiitte 
A.G.” 

Italy.—Italy's steel industry produced 
26.2 million tons of raw steel in 1974, 13% 
more than it produced in 1973. Despite 
opposition from environmentalists, the Ital- 
ian Interministerial Programming Commit- 
tee (CIPE), approved construction of an 
iron and steel works at Gioia Tauro by 
ITALSIDER, S.p.A. Gioia Tauro will be 
Italy's fifth steelmaking center.“ 

United Kingdom.—The British steel in- 
dustry started the year with its output re- 
stricted by a power shortage caused by 
labor trouble in the coal mines. The coal 
miners had refused to work overtime in 
the last 7 weeks of 1973 and struck Feb- 
ruary 9, 1974, after which steel output 
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was cut back progressively in 10% incre- 
ments to reach less than 50% of normal 
output before the strike was settled. In 
addition to the trouble caused by the coal 
strike, the industry continued to be plagued 
by wildcat walkouts in its own operations. 
British Steel Corp. (BSC) kept its plant 
at Llanwern closed until the unions there 
agreed to abandon wildcat walkouts. 


The steel industry operated normally in 
the last half of the year, but its output of 
24.7 million tons was down 16% from that 
of 1973. There was a severe shortage of 
steel in the United Kingdom throughout 
most of the year, although steel imports 
were up 40% from those of 1973 and ex- 
ports were down 23%. Despite all its 
troubles, BSC reported profits of $125 mil- 
lion for the year, and its expansion proj- 
ects were essentially on schedule. Construc- 
tion was started on the corporation’s first 
5,000-ton-per-day blast furnace at Llan- 
wern, and it was announced that a 10,000- 
ton-per-day furnace would be built for 
Redcar at Teesside. 


This was the first full year that the 
United Kingdom had been a member of the 
EC, but the BSC was unable to take ad- 
vantage of membership. The Government 
restricted exports and would not permit 
the BSC to raise its prices to those pre- 
vailing on the Continent. Furthermore, 
BSC's limited output did not provide suf- 
ficient steel for membership in the Com- 
munity to make much difference in mar- 
keting. Nevertheless, the European Coal 
and Steel Community provided funds for 
British workers who lost their jobs because 
of BSC’s new facilities. . 

BSC made formal arrangements for co- 
operative research with other steelmakers 
within the European Coal and Steel Com- 
munity. Researchers at BSC explored pos- 
sible uses for waste heat in steelworks, and 
studied ways to increase the flexibility of 
the energy supply. They studied the frag- 
mentation of scrap at low temperature and 
the direct reduction of iron ore using 
natural gas. The European Nuclear Steel- 
making Club (ENSEC), formed through 
BSC's initiative in 1973, had three working 


? Iron and Steel Engineer, Annual Review. De- 
vclopments in the Iron and Steel Industry During 
1974. V. 52. No. 1, p. D-31. 

10 American Metal Market. Rheinstahl-Thyszsen 
Merger is Approved. V. 81, No. 169, Aug. 29, 1974, 


11 U.S. Bureau of Mines. Iron and Steel: Italy. 


5 ia Trade Notes, v. 71, No. 6, June 1974, pp. 
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parties to determine the research and de- 
velopment needed for eventual application 
of nuclear heat to making steel. 

Western Europe.—Austria.—The Aus- 
trian iron and steel industry produced 
a record 5.2 million tons of raw steel in 
1974, 11% more than it produced in 1973. 
The nationalized steel combine, VÖEST- 
Alpine A.G., essentially completed its 5- 
year modernization and expansion program 
at the Linz plant. The program included 
modernization and extension of two exist- 
ing blast furnaces, a third LD plant, en- 
largement of the existing sintering plant, 
a dust collection plant, an exhaust-cleaning 
system, a new continuous casting plant, a 
hydrochloric acid pickling plant, and an 
acid recovery system.” 

Spain.—The Spanish steel industry pro- 
duced a record 12.4 million tons of steel 
in 1974, 4% more than it produced in 
1973. There was a high level of economic 
activity in 1974 throughout Spain. 

The Spanish Government established a 
national iron and steel plan for the period 
1974-82 by Decree 669, March 14, 1974. 
The plan anticipates steel consumption in- 
creasing from 11 million tons in 1974 to 
over 20 million tons in 1982. Under the 
plan, small, nonintegrated steel companies 
will be permitted to work together to in- 
crease their efficiency through joint re- 
search and marketing, and the program 
continues incentives and benefits that were 
provided under the decree of 1969. 

Under the new plan selection and qual- 
ity of iron and steel products will be stand- 
ardized at the European level. Joint action 
will be permitted to achieve production 
specialization and commercialization in 
common and unified research. Costs will 
be allowed to be competitive at the inter- 
national level, and iron and steel com- 
panies planning to increase their scrap 
consumption, as a result of installing elec- 
tric furnaces, will be obligated to install 
sufficient prereduction facilities with ca- 
pacity to substitute prereduced products 
for at least two-thirds of their total metal- 
lics consumption. 


In order to obtain better geographic dis- 
tribution in the Nation’s steel industries 
under the plan, mini-mills are to be con- 
structed at Campo de Gibraltar and in the 
major industrial zone of Galicia.“ The new 
program offers benefits to producers of up 
to 40% to total fixed capital corresponding 
to new investments; compulsory land ex- 
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propriation; and reduction of up to 95% 
of the general tax on property transfers, 
turnover taxes, custom duties, and com- 
pensatory tax levied on new capital goods 
and equipment not manufactured locally. 
The benefits are granted for a 5-year period 
and may be extended. 

Eastern Europe.—The Council for Mu- 
tual Economic Assistance (CMEA), of 
the Permanent Commission for the Iron 
and Steel Industry, celebrated its 25th an- 
niversary in 1974. The Permanent Com- 
mission was formed to foster Socialist eco- 
nomic integration of CMEA member coun- 
tries, the U.S.S.R., Czechoslovakia, Ro- 
mania, Poland, East Germany, Hungary, 
Bulgaria, and Cuba. Yugoslavia cooperates 
with the member countries. Member coun- 
tries signed general agreements on compre- 
hensive cooperation in construction of a 
plant in the U.S.S.R. for the production of 
ferruginous raw materials and various types 
of ferroalloys. The plant will enable the 
U.S.S.R. to supply member countries with 
these products over a long period of time. 

The Permanent Commission was in the 
process of organizing scientific and techni- 
cal cooperation among the CMEA member 
countries and Yugoslavia on conservation 
and improvement of the environment and 
on rational utilization of natural resources. 
In related actions CMEA established a 
computerized information center at its 
headquarters in Moscow. The center will 
consist of a computer complex and nine 
laboratories that will be connected with 
the scientific/technical information systems 
of all CMEA countries. One of its first 
projects will be to establish an interna- 
tional system for translation of industrial 
catalogs and establishment of an informa- 
tion data bank on agricultural machinery 
and tractor production. One of the prin- 
cipal functions will be to coordinate ac- 
tivities and prevent duplication of fer- 
rous metallurgy research. 

The CMEA countries and Yugoslavia 
agreed on scientific technical cooperation 
in direct recovery of iron from ore and 
established a coordinating center for the 
research in Romania. 

U.S.S.R.—The U.S.S.R. displaced the 
United States as the world's leading steel 
producer, producing 149,914,000 tons of 


13 U.S. Embassy, Vienna, Austria. State Depart- 
ment Airgram A-95, Mar. 10, 1975, p. 

13 U.S. Embassy, Madrid, Spain. Gos Decree Es- 
tablishes National Iron and Steel Plan. State De- 
partment Airgram A-90, Apr. 25, 1974, 3 pp. 
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raw steel in 1974, exceeding their previous 
record of 1973 by 3%. The Russians 
claimed the world's largest blast furnace 
with a working volume of 5,000 cubic 
meters and a capacity of 4 million tons of 
iron per year at Krivoy Rog in the 
Ukraine. It supplants the previous largest 
furnace, in the U.S.S.R. at Lipetsk, which 
was lit in February 1973. According to 
reports the Krivoy Rog plant is highly 
automated with smelting controlled by 
computer. Raw materials are supplied to 
the furnace by two belt conveyors, each 
approximately 1,500 meters in length.“ 

The U.S.S.R. entered an agreement with 
a consortium of West German concerns, 
Salzgitter AG, Korf-Stahl AG, and Fried. 
Krupp Hüttenwerke AG, for the first stage 
of construction of a direct-reduction and 
associated steelworks plant in the Kursk 
Basin of Central U.S.S.R. The U.S.S.R. 
agreed to pay cash for the first stage, but 
Soviet officials made it clear that this 
method of financing does not set a 
precedent.” 


AFRICA 


Egypt, Arab Republic of.—The Egyptians 
produced 298,000 tons of raw steel in 
1974, slightly more than they produced in 
1973. Apparently the new facilities at the 
Helwan iron and steel complex being in- 
stalled with the help of the U.S.S.R. did 
not operate during the year. Entrepreneurs 
from Japan, West Germany, and Brazil 
agreed to the construction of a sponge 
iron conversion plant in Alexandria. The 
Egyptian Government will participate in 
the company 50%, Japan 25%, West Ger- 
many 15%, and Brazil 10%. The project 
is to be capitalized at an estimated $150 
million, of which as much as $80 million 
could be in U.S. goods and services.“ 

South Africa, Republic of.—The iron and 
steel industry of South Africa operated at 
capacity throughout 1974 to produce a 
record 6,356,000 tons of raw steel. The 
industry apparently was on the threshold of 
a major expansion program which could 
double its capacity by 1980. The principal 
problem seemed to be locating sufficient 
funds to finance the program.” 

Representatives of employers and of 10 
trade unions, representing about 70,000 
white, colored, and Indian workers (plus 
the Chairman of Central Bantu Labor 
Board, speaking for about 280,000 unor- 
ganized blacks) negotiated a new industry- 
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wide wage agreement in context of the 
National Industrial Council for Iron-Steel 
Engineering and Metallurgical Industry. 
The agreement raises the minimum wage 
for blacks from R64.00 to R78.00 per 
month ($94.14 to $114.74), and the min- 
imum wage for artisans from R1.41 to 
R1.61 per hour ($2.07 to $2.37). The 
agreement was negotiated more than 6 
months in advance of the time when the 
existing agreement was to expire.” 

The Government-controlled South Afri- 
can Iron and Steel Industrial Corp. Ltd. 
(ISCOR) began producing steel at its 
new works at Newcastle early in March.” 
Highveld Steel and Vanadium Corp. Ltd. 
at Witbank was installing a four-strand 
caster for casting 100- to 140-millimeter 
billets. 


ASIA 


Most Asian countries except Japan and 
India produced more steel in 1974 than 
in 1973. In the aggregate they produced 
175 million tons of raw steel in 1974 com- 
pared with 174 million tons produced in 
1973. 

China, People’s Republic of.—China’s 
steel industry produced a record 30 mil- 
lion tons of steel in 1974 but still fell far 
short of the potential demand. The Chinese 
negotiated with the Japanese and a con- 
sortium of 16 West German firms plus 1 
Belgian firm and 1 Austrian firm to pro- 
vide facilities for a hot and cold rolling 
mill at Whuhan.” 


India.— The Indian iron and steel indus- 
try produced slightly less steel in 1974 than 
it did in 1973. The industry continued to 
be plagued by shortages of power, coke 
and coal, coke oven gas, and lack of co- 
ordinated planning. It was significant that 
although there was an acute shortage of 
steel in several different categories and 
India imported substantial quantities of 
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high-value flat steel products, it exported 
low-value bars and rods. Most of the ex- 
ports went to oil-producing Near Eastern 
countries. The Indian Government an- 
nounced plans to export $125 million 
worth of iron and steel bars and rods dur- 
ing the 1974 fiscal year, April 1974 to 
March 1975. 

The first Linz Donawitz converter (BOF) 
at the Bokaro steel project in Bihar was 
formally inaugurated January 31, 1974. 
The new converter was the largest oper- 
ated in India in 1974.” 

Indonesia.—Swindell-Dressler Co., a divi- 
sion of Pullman, Inc., of the United States, 
announced that its contract with Ferro- 
steel A.G., a division of GHH of Essen, 
West Germany, to build an HyL direct 
reduction plant in Indonesia had been in- 
creased from $20 million to $80 million. 
The original contract was for a one-half- 
million-ton-per-year plant for P. T. Kra- 
katau-Ferrosteel, at Kota Baja, West Java. 
The HyL plants will be part of a steel 
mill complex owned jointly by P. T. Kraka- 
tau and Ferrosteel A. G.” 


Iran.—The Iranian Government contin- 
ued actively to promote a domestic steel 
industry. Late in 1973, the Shah announced 
publicly a national goal of 15 million tons 
of steel production within 10 years. Con- 
tracts to build two more natural gas re- 
duction plants brought the total commit- 
ment through 1974 to about 8 million 
tons of iron and steel capacity. A contract 
for construction of a million-ton-capacity 
gas reduction plant using the HyL proc- 
ess, was made with the Swindell-Dressler 
Corp. of the United States, and a contract 
for a 330,000-ton sponge plant using the 
Purofer method was signed with the Thys- 
sen A.G. company of West Germany. The 
Purofer plant is to be at Ahwaz, site of 
the Korf Midland-Ross process plant, and 
the HyL plant may be built at Bandar- 
Abbas." 


Japan.—After more than 2 decades of 
unusual economic growth during which the 
gross national product rose at annual rates 
of up to 1546, the Japanese economy en- 
tered its most severe postwar slump. The 
Japanese steel industry was not as de- 
pressed as the overall economy, but it did 
not produce as much steel in 1974 as it 
did in 1973 despite exporting 36.5 million 
tons, 30% more than in 1973. The indus- 
try produced 129 million tons of steel; 115 
million tons of the total was ordinary car- 
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bon steel and 14.5 million tons was special 
alloy steels; 104 million tons was produced 
in basic oxygen furnaces; 23 million tons 
in electric furnaces, and only 1.7 million 
tons in open hearths. Thus, basic oxygen 
furnaces (BOF) accounted for 81% of the 
total, electric furnaces 18%, and open 
hearth only 1%. 

Japanese steel consumption, measured by 
domestic orders, totaled 68 million tons 
in 1974, 13% less than in 1973. The con- 
struction industry was the largest user with 
60 million tons, 21% less than in 1973; 
the automobile industry used 7 million 
tons, 8% less than in 1973; and the ship- 
building industry used 8 million tons, 11% 
more than it used in 1973. 

The Japanese Ministry of International 
Trade and Industry (MITI) assisted 23 
steelmaking companies in forming a com- 
pany to treat the dusts produced at their 
respective plants. The 23 companies dis- 
charge about 50,000 tons a year of re- 
coverable dusts which contain 35% iron 
and 25% zinc. 

The No. 5 blast furnace at the Fuku- 
yama Works at Nippon Kokan KK pro- 
duced a record 348,880 short tons of pig 
iron in April. The No. 5 furnace was lit 
in November 1973. 

The experimental operations metallurgist 
of Nippon Kokan KK injected reducing 
gas directly into the stack of a blast fur- 
nace. Gas injection into the stack permitted 
equivalent reduction in blasts through the 
tuyeres, thereby permitting reduction in 
the size of blowers and hot stoves, as well 
as improving permeability in the melting 
zone.“ 

The Nuclear Steelmaking Technical Re- 
search Association started research on di- 
rect reduction processes in a shaft kiln 
at Hirohata Works of Nippon Steel Corp.“ 


OCEANIA 


Australia.— The Australian steel industry 
produced 8.5 million tons of raw steel in 
1974, slightly more than the 1973 record. 
Demand for steel continued strong through- 
out most of the year. 
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An international consortium of 13 pri- 
vate companies led by Australia's only steel 
producer, The Broken Hill Pty. Co. Ltd. 
(BHP), began a feasibility study to deter- 
mine if it would be practical to build a 
large steel mill in Western Australia. Mem- 
bership in the consortium was as follows: 
Australia: The Broken Hill Pty. Co. Ltd., 
and Pilbara Iron Ltd. (subsidiary of Co- 
lonial Sugar Refining Co. Ltd.); Japan: 
Nippon Steel Corp., Sumitomo Metal Min- 
ing Co. Ltd., Kawasaki Steel Corp., Kobe 
Steel Works, Ltd., and Nippon Kokan Co.; 
United States: AMAX, Inc, Jones & 
Laughlin Steel Corp., and National Steel 
Corp.; the United Kingdom: Guest Keen 
& Nettlefords, Limited, and British Steel 
Corp.; the Netherlands: Hoogovens I Jmui- 
den Bv. A 10-million-ton semifinished steel 
plant was under consideration. Inasmuch 
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as all members of the consortium are steel 
producers and/or users, the proposed plant 
could have an assured market.“ 

A joint Federal-State Government report 
entitled "The Pilbara Study" was released. 
The study was undertaken to determine if 
a steelworks, aluminum smelter, uranium 
enrichment plant, and a liquefied natural 
gas plant based on northwest shelf natural 
gas would be economically feasible." The 
report contained 12 volumes of appen- 
dices and a 600-page summary. The sum- 
mary was released to the public, but the 
12 volumes of data were to be retained by 
the two governments for reference. Small, 
medium, and large industries in various 
combinations and/or complexes were con- 
sidered. Estimated costs range from $4 
million to more than $11 million. The re- 
port was not conclusive. 


TECHNOLOGY 


Most industrial research was designed to 
refine and perfect the new operating tech- 
niques and processes introduced in the last 
decade. Researchers looked for ways to im- 
prove continuous casting operations and 
oxygen steelmaking furnaces and ways to 
produce a wider variety of steels in the 
oxygen furnaces. There was the perennial 
search for better refining techniques and 
improved alloy steels, particularly the 
high-strength, low-alloy steels. A great deal 
of research was done on environmental con- 
trols, and studies were made on ways to 
use the variety of materials recovered from 
the effluents of steelmaking operations. 

Conservation and development of new 
sources of energy was of great concern to 
the steel industry throughout the world. At 
the International Iron and Steel Institute's 
eighth annual conference, waste gas utiliza- 
tion, blast furnace fuel injection, coal gasi- 
fication, and possible use of nuclear energy 
were among the subjects discussed." An ad 
hoc working group on energy was formed 
to coordinate all activities relating to en- 
ergy matters to avoid duplication and or- 
ganize the work within a common frame- 
work. 

The high cost of fuel oil and natural gas 
in some localities forced steel mills to dis- 
continue use of these materials as blast 
furnace supplementary fuels. Substantial 
quantities of energy were saved by better 
housekeeping methods: Turning off lights, 
reducing the temperature in offices, cutting 


back on air-conditioning, and better main- 
tenance of furnaces and steam lines. 

Inland Steel Co. developed a linear pro- 
graming model as a tool to obtain opti- 
mum use of energy at minimum cost at 
its Indiana Harbor works.” The model has 
been used to predict fuel and power re- 
quirements and costs for long-range plans 
involving major expansion projects in proc- 
essing and finishing mills. 

The No. 5 blast furnace at Fukuyama 
Works of Nippon Kokan in Japan, the 
world’s largest blast furnace, produced 
342,946 tons of hot metal in August, a 
record average of 11,063 tons per day.” 

Top gas expansion turbine generators 
were installed at several blast furnace 
plants to conserve energy. This technique 
for conserving energy has been known for 
many years, but the capital expense of in- 
stalling such equipment was not justified 
until the energy shortage more than 
doubled energy costs. 


Development of direct reduction as a 
viable process for making steel accelerated 
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in 1974. Bureau of Mines analysts counted 
16 plants with a total annual capacity of 
4,700,000 short tons operating profitably 
in midyear. Another 28 plants, with an 
estimated annual capacity of 12 million 
tons were in various stages of construction 
far enough advanced so that completion of 
all within the next 3 years was a practical 
certainty. Although seven direct reduction 
processes have been proved technically 
feasible and economically profitable in the 
last 5 years, they have not yet been oper- 
ated for a long enough time in similar 
physical and economic environments to 
make a meaningful comparison of their 
merits. However, the existing high-iron 
briquet plant in Venezuela, and the 
planned Fior, Midrex, and HyL plants will 
facilitate comparison of the technical as- 
pects of four processes, all of which were 
favorably regarded in 1974. 

Bureau of Mines Research. Bureau of 
Mines researchers at the Albany Metal- 
lurgy Research Center investigated the pos- 
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sibility of converting prereduced iron ore 
directly into homogenous workable steel 
with simple shapes. The objective of their 
work is to extend the usefulness of the 
electroslag melting process. This research 
also involves use of consumable electrodes 
of compacted prereduced iron ore pellets. 

Bureau metallurgists at the Rolla Metal- 
lurgy Research Center continued their 
studies on developing methods for recov- 
ering valuable alloying metals from stain- 
less, ferroalloy, and specialty steel wastes. 
The technical feasibility of recovering 
wastes such as flue dust, grinding swarf, 
and mill scale was demonstrated, and the 
economic feasibility of the processes was 
being investigated. Researchers at the Twin 
Cities Metallurgy Research Center con- 
tinued studies on recovering and conserv- 
ing thermal energy and increasing utiliza- 
tion of scrap in basic oxygen steelmaking 
operations. This project is entering the 
pilot plant stage to determine the techno- 
logic and economic parameters. 


Table 2.—Pig iron produced and shipped in the United States, in 1974, by State 
(Thousand short tons and thousand dollars) 


State 


Pennsylvania `. . Lc. Lc -n 
California, Colorado, Utah __.________..-__-_--_--- 
Kentucky, Maryland, Texas, West Virginia 


—————— mm p i a U— 22 


Shipped from furnaces Average 


Table 3.—Foreign iron ore and manganiferous iron ore 
consumed in manufacturing pig iron in the United States, 


by source of ore 
(Thousand short tons) 


Source 


Venezuela 


* Revised. 


ep mn ze — A a "oc a 4 — M pr A —— 


Production value 
Quantity Value per ton 
ET 8,874 8,904 548,129 $140.40 
5 7,184 7.211 1.003.578 139.17 
MEM 17,001 17,022 1,991,438 116.99 
PONES 17.464 17,632 2,158,738 156.46 
NEM 21,695 21,771 2,571,311 118.85 
EH 5,094 5,104 536.878 105.18 
uae 10,882 10.928 1.338.256 122.46 
EE 7,612 7,612 1,069,227 140.47 
8 4.671 4.751 590.599 124.31 
e 95.477 95.941 12,414,144 129.39 
1973 1 19743 
TOPPED EU RT 550 656 
FFC T 1,396 8,971 
DN UR TE r 1,909 1,111 
33 r 649 253 
% 5.707 5.629 
33 1.609 1.659 
FCC T 11,820 13,279 


! Excludes 21,573 tons used in making agglomerates. 
2 Excludes 20,952 tons used in making agglomerates. 
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Table 4.— Pig iron shipped from blast furnaces in the United States by grade ' 
(Thousand short tons and thousand dollars) 


1973 1974 
Value Value 

Grade — ———————— — 

4 Average Average 

Quantity Total per ton Quantity Total per ton 
ß acini 6,785 465,367 $68.59 7,469 899,580 $120.44 
DEB ͤ Sinden s bic adea e Enc r 90,577 6,771,846 "74.76 85,376 11,136,633 130.44 
. AA A 1.321 97,308 13.66 1,130 135,510 119.92 
Low-phosphorus `. F 149 11,497 77.16 112 15,816 141.21 
Malleable .. 2,349 r 181,625 11.32 1,408 175,413 124.58 
All other (not ferroalloys) . 447 36,549 81.77 446 61,192 114.78 
c SENE r 101,628 7 7,568,692 r 14.43 95,941 12,414,144 129.39 


r Revised. 
1Includes pig iron transferred directly to steel furnaces at same site. 


Table 5.—Number of blast furnaces (including ferroalloy blast furnaces) 
in the United States, by State 


Jan. 1, 1974 Jan. 1, 1975 
State In Out of In Out of 
blast blast Total blast blast Total 

79 175 7 qnem RM — MuR t 8 3 11 7 2 9 
Säbel, Saanaa 8 A NM 4 8 1 4 
Colorado: ͤ ͤ—. —T—T———————— 4 T 4 4 n 4 
TTT AAA 14 5 19 10 9 19 
C1TTPPPPP cto 25 1 26 21 6 27 
MLIET ũÄ„— a 7 2 ees 2 2 Kaf 2 
CF. 47" "7 NEESS 10 Te 10 4 6 10 
edu, . . 9 Wë 9 9 has 9 
Minhao SEENEN cn 2 2 A 2 2 
I Xe (o0. LEE Kee 10 8 13 7 4 11 
207 PIC E EE ees 31 11 42 21 14 41 
(AL A ˙ EECHER 36 17 53 84 16 50 
fe a noe eee ee 2 — 2 2 2 
CCT TUSCIA RHENUM 3 2 3 2 1 8 
00 ͤ K 4 CS A 8 1 4 

77 AAA 162 42 204 135 62 197 
Ferroalloy blast furnace 1 1 2 1 1 2 

00 —— eode cet Ree 163 43 206 136 63 199 


Source: American Iron and Steel Institute. 
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Table 7.—Steel production in the United States, by type of furnace ' 
(Thousand short tons) 


Basic 
Year Open hearth ? oxygen Electric Total 
converter 
rg Met — ⁵³⁰AA 48.022 63.830 20,162 131.514 
ö EE 35,559 63,943 20,941 120.443 
TOU MESE ty ak a Sole 84,936 74,584 23,721 133,241 
ITI ee eee eet A 8 39,780 83,260 27,759 150,799 
11111. AAA 35,499 81,552 28,669 145,720 


1 Excludes castings produced by foundries not covered by AISI. 
? Basic and acid open-hearth production data reported separately in previous years. 


Source: American Iron and Steel Institute. 


Table 8.—Metalliferous materials consumed in steel furnaces ' in the United States 
(Thousand short tons) 


Iron ore Agglomerates Iron 
Year —— c Pig iron Ferro- and steel 

Domestic Foreign Domestic Foreign alloys ? scrap 
rr iraha saa oer 502 1,889 465 476 81,797 1,641 66,451 
Kë EE 808 1,166 294 320 76.422 1,447 63,308 
I079 — scole ae 236 850 401 192 88,569 1,655 68,345 
777770 eee 168 1,820 656 243 r 94,883 1,907 83,228 
7. soo oes 158 1,126 272 802 90,341 1,950 83,249 


r Revised. 
! Basic oxygen converter, open-hearth, and electric furnace. 
Q? Includes ferromanganese, spiegeleisen, silicomanganese, manganese metal, ferrosilicon, ferrochro- 


míum alloys, and ferromolybdenum. 


Table 9.—Consumption of pig iron in the United States, by type of furnace 


1972 1973 1974 

Type of furnace —.— . —— —ũ——ũ————ẽũ — — —ä— H- — 

or equipment Thousand Percent Thousand Percent Thousand Percent 

short tons of total short tons of tota] short tons of total 
Basic oxygen converter 60,233 69.9 r 68,027 69.7 66,614 11.5 
Open heart 22,375 25.9 25,477 26.1 22.507 24.2 
Electric 961 1.1 1.379 1.4 1.220 1.3 
Cupola 2.264 2.6 2,276 2.3 2.123 2.3 
Plc e 8 139 2 57 1 (2) (3) 
Other furnace 254 3 402 4 632 7 
TSI 86.226 100.0 r 97,618 100.0 93,096 100.0 

r Revised. 


1 Excludes molten pig iron used for ingot molds and direct castings. 
3 Included with “Other furnaces.” 
3 Includes vacuum melting furnaces and miscellaneuos melting processes. 
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Table 10.—Consumption of pig iron’ 


in the United States, by State 
( Thousand short tons) 


State 1974 
Arkansas .. .. LLL Lc LLL c Llc 222--- 8 
Arizonā Lon eee (1) 
Connecticut -n 14 
Delaware —______._____________ (3) 
Fiel ³ðVĩ ⁰ ees 2 
err oi -m 
f/ ³o»w y eu 7,281 
Indiana ` ae 17,182 
TOW Ln d ne nm x i a NI 2 
Louisiana „n... (3) 
Maine ie tc ee %⅛ðV2v (2) 
Massachusetts ... LLL clc lcs 82 
Michigan ...........------.--.222-2-2- 7,906 
Minnesota .........-.-------22222.2-2 44 
Nebraska zi (2) 
Nevada `. (3) 
New ok 4,438 
North Carolina 2222222 11 
P%§·Üĩ³!—. g.... 8886 17.262 
Oklahoma 5 
Pennsylvania 22,481 
Rhode Island _______________________ 8 
Tennessee 444 97 
%%/%%/õö§öÜͤL—/ũͥ 1,875 
Wisconsin _____________________ ee 180 
Undistributed ® ` _------------------- 18,487 
Total oc oe es 96,790 


1 Includes molten pig iron used for ingot molds 
and direct castings. 

3 Less than M unit. 

3 Includes Alabama, California, Colorado, Kan- 
sas, Kentucky, Maryland, Missouri, New Hamp- 
shire, New Jersey, Oregon, South Carolina, 
Utah, Vermont, Virginia, Washington, and 
West Virginia. 
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Table 12.—U.S. imports for consumption of pig iron, by country 


1972 


694 

Country Quantity 

(short 

tons; 
Algeria 2. AAA wis 
Australia eg 
Brazil 2 ee aang 212,590 
Canada ................-...--.- 415,298 
Colombia ...............-.--.--.- = 
Czechoslovakia e 2 
Finland ...............--...-...- Ge 
Germany, Wet A 
Guyana ͤ2«ͤ4«“é e 
Hungary .........----.---.---.- zc 
Japan 222 61 
South Africa, Republic of ....... 8,987 
Sweden ` ~~ eS 
United Kingdom ` ............. 1 
r AAA 636,932 


Value 
(thou- 
sands) 


$8,044 
25,068 


83,618 


1978 


Quantity 
(short 
tons) 


57,634 
$87,168 


445,626 


Value 
(thou- 
sands) 


$2,126 
26,132 


4 
10 


2 
51 


28,925 


Quantity 


(short 
tons) 


17,867 


8,298 
11,911 


842,848 


Value 
(thou- 
sands ) 


$1,881 
184 


32,568 
96 


41,038 


695 


IRON AND STEEL 


d 


"(Lg suoi géet ‘PLOT : (OZO'PI$) suo LBL'LI 28261: (LOL'TT$) gooi 
189'89 3261 : (889116) suoi 69g'29 1261 : (Z08'S$) SUOL 01998 061 "pagtd 1o pojwoo A[[e2rj4[O0132e[9 '[2939 IO UOI; JO dine PUV oaaug 'sojw[d sopn[ou, 


'P9stAaM u 


202.2899 ZE0'9FL'OT 


Z1Z'S¥0'S 29.L8'L09'ST a 


0&2'266'2 699'89DI'SI 6821'208'8 9LO'YPL'8I 


6LI‘6SI'S 646'098'8I 


1830} pusin 


y»0'608 CH SI $F0'62I c6l1'8$22 698˙88 82*'902 9$2' 19 996'0LT SLL SL 699˙181 maus PUB sjoAH nu ‘MOJ 
:891n329gnugu paousapy 
GES'yyZ'S 060'168'91 990˙268˙2 17997891  g9I18'988'2 $I9'OI6'LI 069'IGL'2 TI6L'S89'8ST 621'090'S 266˙789˙8 0 !2”tt— VVV ToL 
102':91 918˙992 ZER Lë 181˙978 829˙98 o16'6LE 82v'09 901'808 o29'29 $e8'0600 ee gos Eu cb KE N 
082'99 GER L12'28 0r LL Log EE OLL‘S9T y9v'ss LL get 928˙88 9ZL'SPL ^" 57 . d ~ 9JIA 19qIO 
298 LL 888˙809 ToL‘'sLt 868 959 819˙881 905 Zeg GK Fé og 199˙911 591909 77 77 fS II əm punoy 
4 
920'v8 SLI It L69'LL 098˙51 NI »80'TI 898˙89 $28' T1 908'2L 7 70700000077 Serau u 
uohzonaasuoo YOR, KAMA pus sey 
898˙8 KKK LEI Ä 020'6I 981˙6 000°F% 9179 896'ZI 099'9 680 (bbrw̃061 1 83u!310} pus 83u!}889 [99}S 
0£9'6 8972 II0'$ 788 91 L190'€ 991˙21 208˙8 Dt eL2'6 898.91 ^ — AES [9339 40 UO! jo gan [eg 
586˙871 829 296“1 218 888 311189˙1 95'898 918 2881 977 or 856˙888˙(I Iris 654.9161! — 7 s8urjg pus seqn)j 8d 
968˙61 IN 808 dt EZ Lg 606'2I 181˙ 6 909˙01 802'68 681˙9 988.69 ANB FCC Zand 308 
(ENK 829'096'I — 896'6c8 992 91*'I a 68L'88I 506550 “IT — L09'L8I 882'889'T 018,181 0,9'39g0ü[ 7.5 ~~~ [9038 JO spol MIM 
ILE'9SI Z29129 y¥0'S9 297297 869˙99 v98'699 126˙19 088 ˙099 0£0'09 131917 77777777 $uonoss pue 'sedeus 'so[psuy 
or 9'898 - 9LE'6ZZ'T 619822 $c2' SL8'I 95 LES 969'9*L'I — 090'T62 YS1289'I S8£'98T Lrgongt 77 — ` ` [9938 pug uod: ls amen 
678˙86 966'51$8 0£9'S0T She OLY OL8‘LOL 997 259 96908 T69'LIP 990'69 SL Lg BEE 9jv[dou1s3? pue oajvu[dui], 
e809 890˙86 90$'29 SIV'9TI 098˙19 00981 819 ˙ 87 $606' v TI vt6' LE g££'06 — — 132 40 uod; jo due 
erc'12 Log Lë 976˙91 LSL LL 976˙81 eLi'v9 LETALA 026˙91 00 L01 896'09 NOMINEE — 8 
JO uoi? Jo dus pus maus 'soj9[q 
098 179 679 602 THD 289 099 LIP FOE 092 ~~ [99318 JO UOTE JO sjoaqs pus 8A 
q0l'I29'l L£.'689'g9 929,988 8892889 677.8701 c8I'696'9 222690“ 819,97,  €$c9'OIL 676/1229 mesude [9318 
298˙667 I00'62L'I 393˙918 Lol vrgt ZIE Oé vS9'g89'ID 286˙861 099'cLS'T 601˙ 751 LL9'896 .... e en RES 7 Bld 1928 
298 e 888 8 199 GAR) 887 OK TL8'T ZOE L L86 892˙9 SVV wid youl 
: Modus pug 802814 
618˙ 676'2 HM 189 GLEN) 909'P 880'I GA L89'T At^: ee at bag [lap mooy 
be 108 897998 955 Lët 9877596 752.921 871˙650˙1 128891 SOL T Lën gtt evL'uSL 77777 ed [9318 Ao[[oqu pus prios 
982'L8I 09 L 9.8'8Y 8698 696 '*8 $22'898 608˙67 818˙719 002'te 669°20 — ^ BAS 3uosur92910juis4 3j312U0)) 
: [9939 JO sivg 
GES St 698'28T T08'08 908 ˙5¹ Za 88 y69'192 T61‘LE Dat: 116'62 LY9'0LT 2 EE 818q 
72248 pus "egig "ag 'suroo[qQ "eoëut 
: Monpoad [3938 pu uo 
888 6? yca'6v £11'6I 870˙88 891˙81 85 Ty 596˙81 619'L8 888˙91 CAN REENEN UT [SOL 
TL8‘02 R68'S6 SEL II 690°SZ DA 968˙91 613˙9 926 ˙1 CA 618˙91 T-77777777----7-7 $3uiZ100j pus $3u!js9]) 
GEI 068 ys ete da: 988 99 922 £21 857 E TIE uoa; 3q3no1A jo meg 
991˙9 £v9'9 810'9 GA) 899°L LLL‘SI 791˙9 296.11 622'* 069'6 3 -- s3urjy Goit-Agg23 e[q9e[[u WT 
$90'£$ 869˙9 8.8'1$ 892'9 $c6'8$ 0L8'TI OLCK? 998˙31 »£9'9$ 165˙81 2 RUDT ------ gaqn} pus sadid uol; 1889 
:sgjonpoaud uo 
(spuus (su0} (spuss (suo (spuss (suo (apuss (suo (spuus (suo 
mouz) 41048) mou) os) -noy 3) 2408) -nou) 71048) mou) 31048) 
Ən BA AWuBNY antva Ayuwny anIg A Z11ugnb ann A Anuen ang A A1nugenb sJONpolg 
yLet 8261 8161 1261 0261 


sjonpoud Gas pue uon 1ofeur jo uondurmsuoo 10j modun em g qe I 


696 


MINERALS YEARBOOK, 1974 


Table 14.—Pig iron: World production by country 
(Thousand short tons) 
Country 2 1972 1978 1974 P 
North America : 
Cañada: ul cooeLeERIcIMemimacccupe2c K 9,864 10,511 10,886 
eet 2,948 8,059 3,535 
United States occ ð K ee we 88,876 101.317 95,477 
South America: 
Argentina 322 : 936 886 1.176 
Brazil — Á—Á— — ———— M ĩ . ERR 5,842 6,087 6,444 
Chile CN r 537 506 569 
Colombia * - 24.600 seal incu : ee 818 291 264 
„ CEPR Ne 180 279 336 
TT TEE EE 591 602 601 
Europe: 
66 ⁰ꝙÜÜð ⅛ ũ ͤ :::: 000 3.187 8,818 8,795 
p ß r 12,976 13,951 14,352 
Bl 1.678 1.726 1,635 
Czechoslovakia ©) ĩ ˙ T 9,184 9,407 9,816 
CT rt eae Eug T 219 84 
RFinlind EE 1,305 1,557 1,622 
F ee ok Be Nal oa eam 20,449 21,781 24.235 
Germany, Eat 2.371 2.427 2,513 
Germany, —[— ˙w.AV.:.... ⅛ Ä. ĩð 94,930 40,191 48,858 
7 ͥ ͥ³˙³¹Ü.üwſ POT HUE 375 564 551 
FöÜ§é§2ae”iiee ß y ud cl 2, 258 2,301 e 2,510 
EE 10,378 11,059 12,881 
Luxembourg 4 ³˙Üw]1'ũw.] h ² R=. ³ moo isa c EL 5,149 5,610 6,027 
Netherlands: ed See 4,128 5,188 5,296 
/ uc ͥ eegene r 725 772 729 
/ Ss ⁰¹˙wmꝛꝛꝛꝶꝶ] ¶ðyyp / see std 8,037 8,380 * 8,380 
Portugal <- so os ee oe oe ⁵ ⅛ð r 394 427 402 
Romania ⁰ð: ³owä⁊³ . MA E eg ak ee 5,390 6,297 6,676 
Spain as EE 6,528 6,913 7,591 
Sweden ˙ AR SEU EE 2,192 8,041 8,500 
Switzerland .. LLL LLL cL cce „„ 81 2 ME: 
JJ EE v 101,778 104,650 » 108. 460 
United Kingdom ` «„ł„ „„ r 16,715 18.385 15,318 
DEITL I — ͥ / ³¹ͥͥ et et iei ð2ꝛ ĩðͤ e GO es r 2,005 2,155 2,844 
Africa: 

e ME 488 895 © 395 
Egypt, Arab Republic fſf?＋—:P7 “) r 865 486 547 
Morocco? -esena EE 11 11 11 
Rhodesia, Soutberrn n:! 320 320 WEI 
South Africa, Republic of. 4,860 4,114 5,094 
e . c ecc i ett Se ees 158 174 * 156 

Asia: 
China, People's Republic ofſęꝶges 2222 29,000 81,000 86,000 
Indi log EE 1,944 8,276 1,296 
Iran ee * 600 441 1,653 
77! DD ⁵ͤʃ3ĩ.à½nà.nàndàe%à CRM 40 40 40 
Japan EE A uu o mL deii a 81,632 99,216 99,690 
Korea, North |. .. d 2,900 8,000 8,300 
Korea, Republic of77fff Lc c2 LLL LLL L2 2c cL22s-2 10 501 1,088 
ENEE 90 110 120 
uil: exc HE er 1 141 165 128 
F EE ee ec oe ee a 13 16 * 17 
Tuürkéy zllcu-naeneuc ed yd vy T 1,249 986 1,330 
Oceania: 
, RT Cd PEE" r 7,155 8,441 7,992 
New Zealand (all sponge iron) 110 110 140 
Total. see ee eee A r 500,185 552,157 566,534 
* Estimate. P Preliminary. r Revised. 


1 Table excludes all ferroalloy production except where otherwise noted. 

3In addition to the countries listed, North Vietnam and Zaire presumably have facilities to 
produce pig iron, but available information is inadequate to make reliable estimates of output levels. 

3 Includes sponge iron output as follows in thousand short tons: Mexico: 1972—865; 1978— 831; 
1974—* 990 ; Sweden: 1972—196 ; 1973—" 209; 1974—217. 

* [Includes ferroalloys, if any are produced. 

5 May include blast furnace ferroalloys for 1978 and 1974. 

6 May include ferroalloys. 

? Includes blast furnace ferroalloys except ferromanganese, ferrosilicon and spiegeleisen. 

8 Includes blast furnace ferroalloys, if any are produced. 

? Includes ferroalloy production. 

10 Revised to zero. 
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Table 15.—Raw steel: World production by country 
(Thousand short tons) 


Country? 1972 1973 1974 P 
North America : 
Le ETH, TEEN 18,078 14,755 15,017 
ei dd eee EU ee mE 206 e 220 e 220 
J%%%0%Y¶h¶wͥͥ»ͥ7Vkꝗn.:! ]%⅛0-A. dy 8 4,884 5,241 5,686 
United States 8 eener oe eee y ee 188,241 160,799 145,720 
South America: 
Argentina —————— € 2,820 2,430 2,595 
Brasil LM t AAV NR 7,185 7,881 8,285 
— a re MÀ E  ——— ———  À— À —— 22 695 60 
ern tee eee 412 874 848 
JJ ˙· WX aa TP 200 392 531 
Uruüugüuay uud ore crate eR EIER RAM M etd 1 1 16 
Vénesuela. eege 1.243 1.172 1.147 
Europe: 
Austria --- 14.6% 13.6 17.382 
— —— —— — —— 019 ,110 ,894 
Bulgaria 2,838 2,476 2,412 
Czechoslovakia -_-------------------------------------------- 14,029 14,504 15,287 
Ell! 88 5 549 9 499 590 
———ÁÁ—— ——MÁ—À— ae 1,605 1,780 1,825 
France ee 26,515 27,849 29,788 
Germany, UT A ———— nasa 6,250 6,493 6,790 
/ o·wi ³ Ah ³ AAA 48,177 64,587 58,678 
r d 667 830 675 
E 8,608 8,673 8,821 
I ““!!! ß 8 85 128 123 
7777 HEP oe eee Pe a UNUM 21,842 28,143 26,238 
Eeer bereest 6,016 6,530 1,108 
hl! 0 MMNUNMEMNIMESI—"u"" ee ese ee ence 6,157 6,200 6,437 
NORWAY oso oe oc a EE r 1,012 1,061 1,042 
POIBNG WEE EE 14,855 15,495 16,056 
, ß . ß T 475 506 415 
Iii ˙—h -h; ee 8,158 8,996 9,810 
S ͤymd yd EEN r 10,511 11.915 12,410 
%%% ůõ . ⅛ d ⁰⁰ a doute CL oe ewe 5,795 6,243 6,60 
Switzerland se d E EE. 598 644 658 
JJV)! khh. ͤͤ ͤ ĩð2ĩ LE rd 188,438 144,909 149,914 
United Kingdom `... 27,912 29,375 24,728 
er AT TEE 2,853 2,960 8,122 
Africa: 

OU TEE r 869 435 * 440 
Egypt, Arab Republic of * ____------------------------------—- r 250 287 298 
777777 ³·Ül¹iÜ¹Ü ]³Üͤ n ͤͤ⁰ͤãyꝙdd y 1 8 8 
Rhodesia, Southern * _________-________--__ eee 220 280 300 
South Africa, Republic 444 r 5, 825 6,185 6,856 
vvh 17 SEENEN r 145 150 * 152 
(BIN, TM eaten iue . ĩͤ Led mu eus 12 17 18 

Asia: 

Bangladesh . . 64 71 66 
een, . e ccr 1 17 22 22 
China, People’s Republic of -_-------------------------------- 25.000 e 28,000 » 80,000 
/ Le — eee 1,641 1,618 7,880 
Iran eeh a 220 281 
Israel ee EE r 100 120 180 
PC˙˖§˖000J0öC⁵˙²˙!n ̃ M 4... i eu EM eR RM E 106,814 181,580 129,115 

Korea, North . a ese eee ee oe ceo cerei ad 2,800 2,900 : 
Korea, Republic of gereegelt 645 1,276 2,188 
Lebanon è ] à n // A 8 17 17 17 
;Äͥ ⁵ Uw. ⁵⁰ y DUNS eu eee tre seas 90 110 120 
Pilion A tee 276 276 276 
. mun Due diei irum. 210 225 * 240 
Taiwan. EE r 518 559 621 
Thalland |... ooi % ]0» ũ%Ü ccce aside eu Lee atu ELS 201 e 210 248 
Turkey -csse oe n Lua eco a eee ³ A are eii. Siu uhr 8 r 1,568 1,282 1,473 

Oceania : 

Australia 1: sl cena ee ERI RU duties dr GU Icd Em MS iig 7.488 8.470 8,548 
New TN TN, KEE r 78 10 165 
Total EE r 692,712 166,839 119,849 


* Estimate. P Preliminary. r Rev : 

1 Steel formed in first solid state after melting suitable for further processing or sale. . . 

2 In addition to the countries listed, North Vietnam produces raw steel, but information is inade- 
quate to make reliable estimates of output levels. . 

3 Data from American Iron and Steel Institute (AISI). Excludes steel produced by foundries not 
reporting output to AISI but reported to Bureau of Census as follows (in thousand tons): 1972— 
r 1,684 ; 1973—7 1,894; 1974—2,092. 

* Ingots only. 

5 Apparently excludes shipyards’ production of steel castings. 


Iron and Steel Scrap 


By D. H. Desy 7 


In compiling the annual scrap and pig 
iron statistics for 1974 (but not the 
monthly statistics as published in Mineral 
Industry Surveys), an augmented survey 
of iron and steel foundries was used. This 
resulted in apparent increases in scrap 
consumption of 3.4% for steel foundries, 
16.3% for iron foundries and miscellaneous 
manufacturers, and 3.0% for the total of 
all types of manufacturers. (A comparison 
of the totals obtained from the previously 
used panel compared with those from the 
augmented panel, which will henceforth 
be used, is shown in tables 2 and 3.) 
Domestic consumption of iron and steel 
scrap in 1974 fell by 1.266, compared with 
that of 1973, when both years are com- 
pared on the basis of the unaugmented 
survey. Continuing high domestic and 
foreign demand during the first half of 
1974 influenced prices to rise to record 
highs, despite the imposition of export 
controls during the year. 

Direct-reduced iron (prereduced iron) 
was utilized by a few steel companies for 
electric furnace steel production. Total 
consumption of direct-reduced iron in 1974 
was 614,000 tons. 

Research in recycling of ferrous waste 
materials continued in Bureau of Mines 
laboratories. Increasing amounts of ferrous 
waste were being made available by muni- 


cipal recycling centers throughout the 
country. 

Legislation and Government Programs.— 
Export controls on iron and steel scrap 
were imposed by the U.S. Department of 
Commerce throughout the year. Total ex- 
port quotas of 2.1 million tons per quarter 
in 1974 were established at the beginning 
of each quarter. Of this amount, 100,000 
tons was reserved for contingencies during 
the first quarter, and 150,000 tons for con- 
tingencies and 50,000 tons for vessels sold 
by the U.S. Maritime Administration for 
scrapping abroad for each of the last three 
quarters. Quotas on all grades of scrap 
iron and steel except stainless steel scrap 
were established for individual countries 
and for exporters according to historical 
patterns. During the fourth quarter, 480,- 
000 tons of the total quota was set aside for 
licensing to exporters, without regard to 
their past history of exports, to provide in- 
creased opportunity for participation by all 
exporters. Export controls were removed 
December 31, 1974. 

Effective February 15, 1974, the Cost of 
Living Council removed all phase IV price 
controls on ferrous scrap. These controls 
had applied to prompt industrial and pro- 
cessed obsolete ferrous scrap handled by 
firms with sales of more than $50 million 
per year and with more than 60 employees. 


! Physical scientist, Division of Ferrous Metals. 


Table 1.—Salient iron and steel scrap and pig iron statistics in the United States 


(Thousand short tons and thousand dollars) 
ep — —— Ár—M—— ee EEGEN 


1978 1974 

Stocks Dec. 31: 

Scrap at consumer plants LLL LLLLLLLLLLL r 7.086 8,408 

Pig iron at consumer and supplier plants ... .... .... .. — . . 1,216 763 

111 ⁰AAAqꝓß＋i . te lo eh as r 8,301 9.171 

Consumption: 

Scrap JJ ³ ð A om EDS Late ee Siete Nee ok st T 103,606 105,483 

J ³»¹ ⁰⁰⁰0u:m 8 r 99,821 96,792 
Exports: 

Scrap (excludes rerolling material) ss 10,874 8,497 

Value- eege ne ek MMC RN $570,011 $823,720 
Imports for consumption: 

Scrap (includes tinplate and terneplate scrap) ve ge 349 201 

Valge cud coro m Pu a Ud ec X 8 $19,100 $27,021 
GEN 

r Revised. 
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AVAILABLE SUPPLY 


The new supply of iron and steel scrap 
avallable for consumption at consumers' 
plants in 1974 was 106.6 million tons. It 
consisted of 55.3 million tons of home scrap 


and 51.3 million tons of purchased scrap 
(net reccipts). Because of the change in 
the reporting panel, these figures cannot be 
directly compared with those for 1973. 


CONSUMPTION 


Consumption of iron and steel scrap in 
1974 was 105.5 tons. Manufacturers of 
pig iron, steel ingots, and castings took 81.1 
million tons, or 77% of the total. Iron 
foundries and miscellaneous users con- 


sumed 21.1 million tons, or 2096, and 
manufacturers of steel castings consumed 
the remainder. Because of the change in 
the reporting pancl, these figures cannot 
be directly compared with those for 1973. 


STOCKS 


Consumers’ stocks reported on hand as 
of December 31, 1974, were 8.4 million 
tons. Because of the change in the reporting 


panel, this figure cannot be directly com- 
pared with that for 1973. 


PRICES 


Prices for iron and steel scrap reached 
alltime records in 1974. The Iron Age 
composite price for No. 1 heavy melting 
scrap peaked at $144.50 per long ton on 
April 1, and the average monthly composite 
price attained its highest point at $127.60 
per long ton in July. The average annual 
composite price for No. 1 heavy melting 


FOREIGN 


Exports of iron and steel scrap (exclud- 
ing rerolling material, and ships, boats, 
and other vessels for scrapping) amounted 
to 8.5 million short tons in 1974, 22% 
less than the 10.9 million tons exported in 
1973, reflecting the imposition of scrap 
export controls during 1974. 

Japan was the largest importer of U.S. 
scrap, taking 35.1% of the total in 1974. 


scrap was $108.52, 87% above the average 
price of $57.95 for 1973. Prices for other 
grades of scrap generally reached equiva- 
lently high levels. After July, prices gen- 
erally declined, and the composite price 
for No. 1 heavy melting scrap was $76.83 
per long ton at yearend. 


TRADE 


The next largest importers were Canada, 
Spain, and Mexico, which reccived 11.1%, 
10.5%, and 10.5%, respectively. 

No. 1 heavy melting steel scrap con- 
tinued as the largest export grade, account- 
ing for 30% of the total. Next largest ex- 
port grades were shredded steel scrap and 
No. 2 bundles, which accounted for 24% 
and 15%, respectively. 


IRON AND STEEL SCRAP 


QUANTITY million short tens 
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1965 1970 1975 


Figure 1.—Steel production (AISI), total iron and steel scrap consumption, pig iron 
consumption, home scrap production, and net scrap receipts. 


WORLD REVIEW 


Germany, West.—Demand for scrap re- 
mained high as steel production continued 
to break previous records. Raw steel pro- 
duction was 58.7 million tons, 7% over 
1973 production. Total scrap consumption 
was 28.2 million tons, up 2% from 1973 
consumption. Of this amount, 82.1% was 
used in steel production, 15.7% for gray 
and malleable iron castings, and 2.2% for 
pig iron production. Of the total scrap 
supply of 31.1 million tons, 47% consisted 
of home scrap, 39% was purchased scrap, 
and 14% was from other sources and stock 
adjustments. 

India.— Demand for iron and steel scrap 
in India in 1974 was reportedly 20% below 
that of previous years, attributed to re- 
duced electric furnace steel production. Be- 
tween 1969 and 1974, consumption of 
scrap was less than 1 million tons annually, 
although the availability of scrap was es- 
timated at about 2.5 million tons annually. 
Despite the apparent surplus, exports of 
scrap have been banned since 1969. Scrap 
processing capacity has remained at about 
25% of scrap availability. 

Japan.—Japan imported 2.98 million tons 
of iron and steel scrap from the United 
States in 1974, 36% less than in 1973, but 
owing to the higher price of scrap in 1974, 


the imports were valued at $305 million, 
compared with $234 million in 1973. 

The Steel Scrap Stockpiling Company 
was formed by nine scrap cartels and will 
purchase domestic and imported scrap. 
The purposes are to stabilize the price and 
supply of scrap. Initially, 275,000 tons will 
be stockpiled, to be later increased to 1.1 
million tons. 

Sweden.—There was heavy demand for 
scrap throughout Scandinavia. The price 
of scrap in Sweden rose about 38% during 
the year. Between 60% and 65% of old 
cars in Sweden are now fragmentized at 
the Bilfrag plant in Halmstad. Swedish 
scrap imports for 1974 were estimated at 
331,000 tons, mostly from the Soviet 
Union and Poland. This was a 15% in- 
crease over 1973 imports. 

United Kingdom.—Exports of ferrous 
scrap from the United Kingdom in 1974 
were 344,000 tons, down from 817,000 tons 
in 1973 as a result of restrictions on ex- 
ports during 1974. For most of the year, 
exports were confined to European Com- 
munity (EC) countries, and as a result, 
Spain, formerly the largest importer of 
United Kingdom scrap, received only 50,- 
000 tons compared with 360,000 tons in 
1973. Belgium-Luxembourg was the largest 
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importer with 149,000 tons, and the EC 
as a whole received 291,000 tons, or 85% 
of the total. Total imports were 154,000 
tons in 1974, down 37% from 245,000 
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tons in 1973. The transitional period for 
the United Kingdom’s entry into the EC 
ended December 31, 1974. 


TECHNOLOGY 


Specialized scrap-handling equipment 
was increasingly employed by scrap pro- 
cessing firms. About 125 automobile shred- 
ders were operating by yearend. The total 
amount of shredded scrap consumed do- 
mestically or exported was 5.2 million tons, 
up 16% from the equivalent quantity in 
1973. Other types of cquipment included 
automobile flattencrs, chip briquetters, and 
engine crushers. 

Ferrous scrap was being reclaimed from 
recycling centers in Houston, Tex., Atlanta, 
Ga., San Francisco and Oakland, Calif., 
St. Louis, Mo., Madison, Wis., New Castle 
County, Del., and several other locations. 
In all, about 28 centers were operating or 
in the planning stage. Some of the re- 
cycling plant designs wcre based on the 
Bureau of Mines raw refuse recycling pilot 
plant at its College Park (Md.) Metallurgy 
Research Center. 


Small quantities of direct-reduced iron 
were utilized by some steel plants as a 
substitute for scrap. 


The Bureau of Mines continued its re- 
scarch program on the recycling of waste 
materials, including ferrous scrap. At the 
Bureau's Albany (Oreg.) Metallurgy Re- 
search Center, research was concluded on 
continuous charging of electric furnaces 
with preheated scrap, and mixtures of scrap 
with prereduced iron pellets. It was found 
that melting could be done with shorter 
hcat times, lower energy consumption, and 
higher energy input. A project was also 
completed that demonstrated the feasibil- 
ity of producing secondary pig iron from 
shredded auto scrap. This material would 
be a suitable substitute for blast furnace 
pig iron for making gray iron castings.” At 
the Bureau's Rolla (Mo.) Metallurgy Re- 
search Center, research was continued on 
the effects of contaminants such as copper, 
tin, lead, and chromium in ferrous scrap, 
originating from municipal waste, on the 
properties of ductile (nodular) cast iron. 
The results of studies on the cffects of 
combined tin and copper in as-cast ductile 


iron were published.” Studies continued on 
the effect of heat treatment on the prop- 
erties of ductile iron containing minor 
amounts of copper, tin, and chromium. 

In another project at Rolla, chromium, 
nickel, iron, manganese, and molybdenum 
were reclaimed from electric furnace flue 
dusts, mill scale, and grinding swarf.* The 
dusts were pelletized together with a re- 
ducing agent and melted in an induction 
furnace to form an alloy containing 10% 
to 20% chromium, 6% to 12% nickel, and 
55% to 65% iron, plus lesser amounts of 
manganese and molybdenum. 

Metallurgists at the Bureau’s Twin 
Cities (Minn.) Metallurgy Research Center 
developed a scrap preheating method that 
uses the hot waste gases generated by the 
basic oxygen stcelmaking process.“ The 
method saves up to 44% of the energy 
required to melt scrap when it is used as 
part of the charge of the basic oxygen 
furnace. As a result, the amount of scrap 
that can be used in this process can be 
raised from 30% to 40% of the charge. 

Also at Twin Cities, it was demonstrated 
that combinations of automobile scrap and 
municipal refuse scrap can be successfully 
converted to gray cast iron in a cupola.“ 
Aluminum, in the form of bimetallic cans 
from municipal refuse, was found to reduce 
sulfur levels and to improve furnace per- 
formance and recovery of silicon in the 
gray iron produced. 


— 3 Tress J. E., and W. L. Hunter. Seconda 
Pig Iron rom Shredded Auto Scrap. BuMines RI 
7808. 1973. 9 p 

3 Neumeier, La B. A. Betts, and D. H. Desy. 
Tin and Copper CDD in As-Cast Ductile 
Iron. AFS Trans, v. 82, 1974, pp. 131-138. 

4 Powell, H. W. M. Dressel, and R. L. 
Crosby. Ex AER Metals Reclamation Process 
Recovers Alloys From Steel Mill Wastes. 33 Maga- 
zinc, v. 13, No. 8 April 1975, pp. 48-50. 

5 Drost, J. J.. C. B. Baelen dar WE. W. M. Mahan, 
and W. C. Hill Thermal Energy Recovery by 
Basic Oxygen Furnace Offgas Preheating of Scrap. 
BuMines RI 7929, 1 8 pp. 

9 Daellenbach, C. W. M. Mahan, and J. J. 
Drost. Utilization of ae ie and Ferrous Refuse 
Scrap in Cupola Iron Production. Proc. 4th Min- 
eral Waste Utilization Symp.. sponsored by U.S. 
BuMines and IIT Res. Inst. Chicago, III., May 7- 
8, 1974, pp. 417—423. 
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Table 3.—U.S. consumer receipts, production, consumption, shipments, and stocks of pig 


iron and direct-reduced iron in 1974 
(Thousand short tons) 


Produc- Consump- Ship- Stocks 


Receipts tion tion ments Dec. 31 
MANUFACTURERS OF PIG IRON AND STEEL 
INGOTS AND CASTINGS . 
Pig X5 4t te RE 6,095 95,473 92,786 9,278 435 
MANUFACTURERS OF STEEL CASTINGS 
„ EEN 68 5 62 Ix 18 
Pig iron according to previous sampling panel __ 66 ES 60 x 12 
IRON FOUNDRIES AND MISCELLANEOUS USERS 

Pig ët EE 8,987 ^ 8,944 21 819 
Pig iron according to previous sampling panel 1 8,452 Se 8,423 16 279 

TOTAL—ALL TYPES OF MANUFACTURERS 
Pig iron -.--------------------------- 8 10,149 95,473 96,792 9,300 763 
Pig iron according to previous sampling panel! 1 9,612 95,473 96,269 9,289 126 
Direct-reduced or prereduced iron ? 621 (3) 614 wW 6 


W Withheld to avoid disclosing individual company confidential data. 

1 An augmented sampling panel for manufacturers of steel castings, iron foundries, and miscella- 
neous users was employed for the 1974 annual figures. Figures from the panel used prior to 1974 
are shown for comparison. 

3 Receipts and production combined. 

3 Production included ín receipts. 


Table 4.—Consumption of iron and steel scrap and pig iron in the United States in 1974, 


by type of consumer and type of furnace, or other use 
(Thousand short tons) 


Iron 
Manufacturers of Manufac- found- 
pig iron and turers ries and Total 
$teel ingots and of steel miscella- all types ! 
Type of furnace castings castings neous users 
or other use — —e— — —e b 
Pig Pig Pig P 
Scrap iron Scrap iron Scrap iron Scrap fron 
Blast furnace! 4,568 i £2 a, = Em 4,558 ENS 
Basic oxygen process? ____ 26,614 66,614 E — Sa CS 26,614 66,614 
Open-hearth furnace 19,005 22,497 164 11 Ge Xo 19,159 22,507 
ectric furnace 29,710 920 2,809 36 4,957 265 87,476 1,220 
Cupola furnace ..........- 527 284 265 6 14,848 1,883 15,640 2,128 
Other (including air 
furnace) 659 517 42 10 1.835 105 2,087 632 
Direct east ing ec 2,005 Be as m 1,692 2% 3,696 
r 81,074 92,786 3,269 62 21,140 3,944 105,483 96,792 


1 Data may not add to totals shown because of independent rounding. 

2 Includes consumption in all blast furnaces producing pig iron. 

3 Includes scrap and pig iron processed in metallurgical blast cupolas and used in oxygen converters. 
* Includes vacuum melting furnaces and miscellaneous uses. 

5 Includes ingot molds and stools. 


Table 5.—Proportion of iron and steel scrap 
and pig iron used in furnaces in the United 


States 
(Percent) 
1974 

Type of furnace Pig 
Scrap iron 
Basic oxygen process 28.5 71.5 
Open-hearth furnace 46.0 54.0 
Electric furnace ..............- 96.8 8.2 
Cupola furnace .. ...........-- 88.0 12.0 


Other (including air furnace) .. 76.3 23.7 
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Table 7.—Consumption of iron and steel scrap and pig iron’ by State and region, by type 


of manufacturer in 1974 
(Thousand short tons) 


Pig iron and Iron foundries 
steel ingots Steel castings and miscella- Total 3 
and castings neous users 

State and region — ee EE 

Pig Pig Pig Pig 
Scrap iron Scrap iron Serap iron Scrap iron 
New England and Middle 
Atlantic: 
Connecticut, Maine, Massa- 

chusetts, New Hampshire, 

New Jersey, New York, 

Rhode Island, Vermont 2,111 4,149 221 8 1,458 404 4,450 4,562 
Pennsylvania 19,128 21,616 436 28 1,224 777 20,788 22,481 

Total® .............--- 21,899 25,825 657 87 2.682 1,181 25,238 27,048 

North Central: 
Illinois .--..............- 8,499 6,869 485 1 1,605 411 10,589 7,281 
Indiana ` 10,608 17,044 211 1 912 186 11,786 17.182 
Michigan, Iowa, Minnesota, 

Nebraska, Kansas, 

Missouri .........-...-- 6,598 7,316 422 2 6,248 684 18,262 8,001 
G00 13,619 16,496 810 12 9,119 153 17,048 17,262 
Wisconsin 2s Ge 815 1 1,086 129 1,352 180 

Total? c seca es 39,324 47,725 1,748 17 12,915 2,114 53,987 49,856 


South Atlantic: 
Delaware, Florida, Georgia, 
Maryland, North Caro- 
lina, South Carolina, 
Virginia, West Virginia 6,194 7,656 88 1 1,478 184 7.759 7,742 


South Central: 
Alabama, Arkansas, Ken- 
tucky, Louisiana, Missis- 
sippi, Qklahoma, Ten- 
nessee, Teka 1,194 6,686 876 1 8,160 878 11,8830 7,015 
Mountain and Pacific: 
Arizona, California, Colo- 
rado, Montana, Nevada, 
Oregon, Utah, Wash- 


ing ton 5,863 5,043 400 7 904 87 7,168 5.187 
U.S. total? ............ 81,074 92,786 8,269 62 21,140 38,944 105,483 96.792 


1 Includes molten pig iron used for ingot molds and direct castings. 
2 Data may not add to totals shown because of independent rounding. 
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Table 8.—Consumer stocks of iron and steel scrap, by grade, and pig iron, Dec. 31, 1974, 


by State and region 
(Thousand short tons) 


Carbon 
Bteel Alloy Cast Other 
State and region (excludes Stainless steel iron grades Total Pig 
rerolling steel (excludes (includes of scrap iron 
rails) stainless) borings) scrap stocks 1 stocks 
New England and Middle 
Atlantic: 
Connecticut, Maine, Massa- 
chusetts, New Hamp- 
shire, New Jersey, New 
York, Rhode Island, 
Vermont 343 36 18 61 15 472 35 
Pennsylvania 1.247 63 125 177 13 1,624 139 
Total? Lec 1,590 99 141 238 28 2.095 174 
Nortb Central: 
Illinois .....-...........- 797 3 9 70 2 882 31 
Indiana 724 5 6 257 4 996 54 
Michigan, Iowa, Minnesota, 
Nebraska, Kansas, Mis- 
n en 672 29 8 129 49 881 119 
Ohio oe oso ee Ss 825 17 85 189 16 1,082 133 
Wisconsin ..............-- 24 1 (?) 13 1 39 20 
Total! |. .........-.-.- 8,041 56 53 658 73 3,881 356 
South Atlantic: 
Delaware, Florida, Georgia, 
Maryland, North Caro- 
lina, South Carolina, Vir- 
ginia, West Virginia 375 6 24 80 2 488 41 


South Central : 
Alabama, Arkansas, Ken- 
tucky, Louisiana, Missis- 
sippi, Oklahoma, Tennes- 
see, Texas ss 973 (?) 28 167 4T 1,211 160 
Mountain and Pacific: 
Arizona, California, Colo- 
rado, Montana, Nevada, 
Oregon, Utah, Washing- 
C 636 2 20 59 17 733 26 


U.S. total! ........... = 6,615 163 261 1,202 166 8,408 768 


1 Data may not add to totals shown because of independent rounding. 
Less than V unit. 


Table 9.—Average monthly price and composite price for No. 1 heavy melting scrap in 


1974 
(Per long ton) 


Month Chicago Pittsburgh Philadelphia Composite price! 
Januar $89.50 $85.75 $75.75 $83.67 
February . .............-..-- 115.75 105.75 99.50 107.00 
March ...........-.-----..--- 125.76 119.50 121.88 122.38 
April Lu ee 135.50 116.60 121.00 124.37 
May chee eo Se ea 98.25 92.00 96.40 95.55 
CC—ʃlit nce 114.50 105.75 110.38 110.21 
J wie nae 136.30 128.50 118.00 127.60 
Au gu 119.50 113.00 112.75 115.09 
September ..............-..-- 114.50 114.50 116.10 115.04 
October ........----------.-- 114.50 119.50 124.75 119.58 
November 102.00 98.50 104.00 101.50 
December ^ .......--...---..-- 83.25 75.75 81.75 80.25 

Average 197(“Ilhcſ0 ... 112.44 106.26 106.86 108.52 
Average 1978 .......... 57.64 57.59 58.62 57.95 
* Estimated. 


1 Composite price, Chicago, Pittsburgh, and Philadelphia. 
Source: Iron Age, Jan. 6, 1975. 
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Table 10.—U.S. exports and imports for consumption of iron and steel scrap, by class 


Class 


Exports: 
No. 1 heavy melt- 
ing scrap p 


Stainless steel 


em em em —— ee ew 


rap 
Borings, shovel- 
ings, and turn- 


(for scrapping) 
ling mate- 


a æ m em —— pn — em 


1970 


Quan- 


tity 


10,111 


631 
251 
10,893 


219 
22 


801 


Value 


158,483 
45,516 
16,290 
41,902 
80,926 


49,344 


15,811 


44,428 
29,716 


481,910 


11,474 
15,464 
458,848 


10,609 
591 


11,200 


1 Includes terneplate and tinplate. 


1971 1972 
Quan- Quan- 
tity Value tity Value 
1,827 64,514 2,289 79,246 
645 20,297 756 28,200 
283 8,460 180 6,11 
987 22,619 897 19,623 
44 12,518 48 11,679 
1,026 36,568 1,468 48,186 
890 8,668 608 10,761 
465 19,080 697 21,562 
465 13,851 489 18,026 
6,082 206,420 7,177 288,895 
396 6,824 299 9,009 
175 8,978 207 10,213 
6,653 222,222 7,688 252,617 
268 10,713 295 14,804 
20 546 17 487 
288 11,269 812 14,741 


(Thousand short tons and thousand dollars) 


1973 

Quan- 
tity Value 
8,780 207,743 
1,3107 62,817 
391 21,565 
1,221 49,421 
49 16,731 
2,098 118,188 
521 160,862 
1,3102 57,528 
605 29,721 
10,874 670,011 
166 8,056 
$82 28,489 
11,412 606,556 
337 18,716 
12 384 
349 19,100 


Table 11.—U.S. exports of iron and steel scrap, by country 


— — w e wwe wee P a 


wem. mæ 2 — emt vm vm gem mm 


wem. em o M — em — E vn mm 


—— em e mr ve mp mp mp Em mp ae 


1970 
Quan- 
tity Value 
6 370 
21 8,568 
707 21,525 
(1) 4 
67 2,185 
45 2,069 
6 652 
(1) 2 
491 22,657 
6,208 208,601 
667 30,97 
821 35,868 
1 888 
O) l1 
3 117 
1,154 465,725 
161 24,712 
151 7,097 
45 1.950 
72 3.530 
251 10,909 
1719 5.587 
22 1,006 
$1 2,361 


1971 
Quan- 
tity Value 
63 1.757 
8 947 
1 15 
887 26,204 
8 805 
8 298 
18 1.152 
37 .228 
26 1,023 
690 22,599 
1,744 54.369 
824 11,799 
555 20,027 
62 1,639 
610 20,854 
20 4,487 
387 12,584 
39 1.464 
78 2.465 
385 12.785 
212 5.244 
56 271 
39 1,454 


n 
tity 
231 


1972 


Value 
7,857 


800 
2,174 
26,606 
417 


1,457 


(Thousand short tons and thousand dollars) 


1978 
Quan- 

tity Value 
261 138,840 
3 535 
b 229 
811 27,097 
15 1,266 
428 28,729 
80 2,682 
2 283 
187 9,429 
1 231 
(1) 6 
853 23,966 
4,666 234, 863 

789 42,42 
1,009 56,063 
42 2,479 

1 9 
15 1,179 
1,127 68,197 
8 2,171 
672 39, 527 
139 8,408 
124 7,212 
142 9,203 
76 3.802 
18 1.600 


1974 
Quan- 

tity Value 
2,665 262,810 
888 84,826 
78 8, 504 
1.804 99, 652 
$6 16,851 
1,999 225,990 
544 35, 40 
463 40,814 
626 60,369 
8,497 828,720 
$27 83,140 
199 25,025 
9,028 881,885 
188 26,166 
18 861 
201 27,027 

1974 

Quan- 

tity Value 
148 16,189 
(1 105 
2 8,821 
940 296 
28 2,828 
189 12,406 
16 4,019 
4 1,481 
1138 12,762 
1 88 
21 2,857 
485 58,896 
2,980 305,228 
'680 16,164 
890 72,432 
17 2,189 
348 26,206 
23 3,108 
896 89,696 
$3 5,188 
491 44,454 
$4 3.311 
57 823 
117 14,442 
188 17,679 
78 9,527 


1 Less than 


2 Includes UI 1972, 14,781 short tons ($521,810) ; 1974, 8,673 short tons ($1,019,214). 
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Table 12.—U.S. exports of rerolling material (scrap), by country 


(Thousand short tons and thousand dollars) 


1970 1971 1972 1973 1974 
Country — — ——¶äi. [aM —ę—ͤ 
Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value 
Ca nada 5 208 1 46 2 118 1 34 q 485 
China, People’s 
Republic of ete z5 =a Lg EM Si 7 485 1 85 
Italy .....-...- 2 114 1 Gs Ge 2 168 a 
Japan 3 584 6 190 17 189 16 1,209 1 182 
Korea, Republic 
Of cece ea 187 11,731 83 4,562 18 8,491 118 7,014 81 10,504 
Mexico 33 2,036 21 1,530 85 1,883 43 2.954 41 5,269 
Pakistan .....- es E 2o 858 24 1.047 8 422 4 617 
Spain ......... = m 1 5 319 ( 
Taiwans (1) 10 44 2,023 20 951 149 12,712 57 7,112 
Thailand 6 398 Sa 2 15 654 28 2.641 Sei 
Turkey a5 E = 9 533 4 292 (2) 40 
Venezuela 2 99 2 105 3 200 3 210 = pue 
Yugoslavia ...- z2 a 11 419 S EN Sc oe EN Se 
Other 3 278 Së ES A 228 8 841 1 181 
Total 251 15,464 175 8,978 207 10,213 382 28,489 199 25,025 


1 Less than !4 unit. 


Table 13.— U.S. exports of ships, boats, and other vessels for scrapping 
(Thousand short tons and thousand dollars) 


1970 1971 1972 1973 1974 
Country — — — ——— ———— —————— — 
Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value 
Canada .........- 18 338 30 493 86 583 2 260 26 1,414 
Germany, West 15 197 5 77 e: TE 8 257 18 100 
Ilir 48 913 z% hs EN aa 2: -- s GE 
Japan 6 100 So E 6 14 AA 7 
Korea, Republic of 1 169 ES SC Ge 8 9 370 44 5,826 
ex io ies 8 e Em ES 132 (2 
Netherlands ..... 1 275 SR (1) 40 
pain 357 7.637 255 4,788 146 8,907 22 1,002 93 8,824 
Taiwan 58 1.607 106 1.463 112 4.445 114 5.994 139 15.539 
110 EEEN 7 238 (1) x xt (1) 12 814 


Total .....- 531 11,474 396 6,824 299 9,009 156 8,056 827 33,140 
1 Less than !4 unit. | 


Table 14.—U.S. imports for consumption of iron and steel scrap, by country 


1978 1974 
Country Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) 
Argentina ---------------------- 176 $6 CE - 
Australia ----------------------- 18 1 114 $55 
Bahamas `. = DE. 178 83 
Gan, ðͤ 336,119 17.696 195.363 25.005 
SIIlVl!l„G ai rei mdi oe Wës 196 10 
Costa Rien 29 1 85 8 
Dominican Republic ............. 88 6 671 46 
Finland ------------------------ ats se 81 116 
Germany, Wet 55 46 12 25 
HA.! ³ĩ2A T8 185 9 y e 
Ho Korr. eee ccc us e dE 
Jamaica 2 Dutta seme ie NE 1,686 73 1,530 80 
Japan EE 19 1 80 28 
Leeward and Windward Islands 88 E 105 25 
r 650 21 28 1 
Mexico getigert 6,606 151 979 92 
Netherlands. 816 323 255 584 
1 JJ ³ĩðV;» v8 189 49 " Le 
Taiwan ------------------------ uto ae 110 19 
Trinidad and Tobago SC = 178 7 
United Kingdom ...............- 1,865 718 611 788 
Other _------------------------- 87 4 260 32 
z 848.683 19.100 201. 125 27.027 
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Iron Oxide Pigments 


By Thomas S. Jones ' 


Overall levels of production and trade 
in iron oxide pigments for 1974 remained 
about the same as those in 1973, although 
there were shifts for specific oxides. Signi- 
ficant uses were in protective paints for 
metal and wood, automotive finishes, coil 
coatings, ferrite manufacture, and coloring 
of construction materials. Sales and con- 
sumption of pigments followed general 
economic trends; demand remained up 
until the last quarter, when there was a 
marked drop. On the plus side were paint 
trade sales and precoated steel; on the 
minus side were the housing and construc- 


tion industries. At the end of 1974, 
coatings manufacturers were reportedly 
reducing inventories and maintaining cash 
flow to raise liquidity. Thus, the apparent 
adequacy of supply at yearend tended to 
reflect a short-term decrease in demand 
rather than an increase in output. This was 
true for paint raw materials in general, 
for which the longer term outlook is un- 
certain. Plans announced for increasing 
manufacturing capacity for iron oxides 
should alleviate recent pigment shortages. 
Oxide prices, especially for synthetics, rose 
after the expiration of controls. 


Table 1.—Salient iron oxide pigments statistics in the United States 


Mine production n short tons 
Crude pigments sold or used ........ O 
Value .............-..----- thousands 
Finished pigments sold ........ short tons 
alue LL. lo nho ͤ—Se cmt thousands __ 
Exports short tons 
lll. RE thousands 
Imports for consumption .....- short tons .. 
Valnntekkkkk thousands 

r Revised. W Withheld to avoid disclosing 


1970 1971 1972 1978 1974 
88,600 W W W W 
39.200 W W W W 

8442 8415 3418 r $931 $1,429 
124,000 128,300 152.412 T 148,802 149,664 
$28,000 331.000 7$37,673 * $43,514 $60,276 

4,600 4,000 4,300 9,900 9,700 
$1,600 $1,700 $1,900 $3,100 $3,500 
32,700 36,500 47,300 51,200 54,200 
$5,800 $6,200 $8,500 $12,000 $16,400 


individual company confidential data. 


DOMESTIC PRODUCTION 


Overall production of crude iron oxide 
pigments showed an increase of about 5% 
over that of 1973; specific figures are 
confidential and cannot be released. Value 
of shipments rose to $1.4 million, a 53% 
increase over that of 1973. Production of 
crude pigments in 1974 was reported by 
four companies operating in four Mid- 
western and Eastern States. The Cleve- 
land-Cliffs Iron Co. produced the largest 
quantity from ore mined in Michigan. 
Red, yellow (ocher and sienna), black, 
and brown (umber) oxides were pro- 
duced from the various mines; one color 
was produced at each location, except 


that yellows and browns were both ob- 
tained from the same site. 


Domestic shipments of finished iron 
oxide pigments in 1974 were 149,664 
short tons, almost the same as those in 
1973. Value of shipments increased 39% 
to $60.3 million, largely as a result of a 
nearly 5096 increase in the average unit 
value of synthetic oxides, which rose 
from 80.196 to $0.293 per pound. At 
$0.075 per pound, the average unit value 
of natural oxides was virtually unchanged 
from that of 1973. Synthetic oxides con- 


1 Physical scientist, Division of Ferrous Metals. 
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stituted 5196 of finished pigments ship- 
ments, natural oxides accounted for 43%, 
and the balance consisted of mixtures and 
unspecified products. Thus, although the 
respective tonnages of synthetic and nat- 
ural pigments did not differ greatly, the 
value of synthetic pigments was 4 to 5 
times that of natural oxides. 

In 1974, 15 companies reported ship- 
ments of finished pigments from 20 plants 
in 11 Eastern and Midwestern States and 
California. Pfizer Inc. was a major shipper 
of both synthetic and natural oxides. 
Cities Service Co., with plants in Missouri 
and New Jersey, was also a major pro- 
ducer of synthetic oxides. In addition to 
Pfizer, firms reporting relatively large 
shipments of natural oxides were Blue 
Ridge Talc Co., Inc. in Virginia, Delta 
Color & Supply Co. in Wisconsin, Prince 
Manufacturing Co. with plants in Illinois 
and Pennsylvania, and Reichard-Coulston, 
Inc. in Pennsylvania. 

Pfizer completed an expansion of pro- 
duction facilities for synthetic red and 
yellow oxides at its Emeryville, Calif., 


MINERALS YEARBOOK, 1974 


plant, and announced plans for adding 
Capacity at three other locations.” At East 
St. Louis, Ill, capacity for production of 
red oxides was to be doubled and produc- 
tion of yellow oxide was to be increased 
40%. At Easton, Pa., capacity for red 
oxide for magnetic applications was to be 
enlarged 15,000 tons per year by 1976. 
A new plant is expected to be completed 
in 1978 at Sayreville, N.J., for annual 
production of 12,000 tons of yellow oxide 
for paint, automotive coating, plastics, 
and construction materials applications. 

BASF Wyandotte Corp. announced 
plans for a plant at Wyandotte, Mich., for 
production by mid-1975 of 1,500 tons per 
year of transparent iron oxides. Trade 
journals alluded to pending expansions 
of other companies, along with some dif- 
ficulty in carrying out planned expan- 
sions. Shortly before the end of 1973, 
Hoover Color Co. of Irvington, N.J., 
purchased and took over operation of pig- 
ment facilities at Hiwassee, Va., formerly 
owned by Hercules Inc. 


CONSUMPTION AND USES 


As inferred from data on shipments of 
finished pigments shown in table 2, the 
amount and pattern of consumption of 
iron oxide pigments was much the same 
in 1974 as it was in 1973. Demand paral- 
leled the state of the economy. Augmented 
by overseas interest, demand ran equal 
to or ahead of supply until the fourth 
quarter; supply was complicated by short- 
ages and the high cost of iron scrap. 
However, a marked decrease in demand 
in the fourth quarter kept shipments for 
the year level with those for 1973. The 
majority of shipments consisted of red and 
yellow synthetic oxides and red and brown 
natural oxides. Use of both natural and 
synthetic red oxides showed a slight in- 
crease, and accounted for nearly half of 
total consumption. Shipments of brown 
oxides declined about 15%. Shipments of 
black oxides shifted from mostly natural 
grades in 1973 to mostly synthetic grades 
in 1974. Only small amounts of Venetian 
red and Vandyke brown were shipped, 
although several times as much Vandyke 
brown was imported as was shipped 
domestically. 

Data are not collected by the Bureau 


of Mines on specific uses for iron oxide 
pigments. Figures given in table 2 do not 
necessarily reflect all sales of iron oxides 
used for pigments and other nonsmelting 
purposes. Natural and synthetic iron 
oxides are used for coloring purposes in 
a wide range of paints, as well as in plas- 
tics, rubbers, mortars, concrete, stains, 
and other products. A major use for both 
natural and synthetic oxides is metal and 
wood protection systems. Natural oxides are 
used particularly in protective coatings for 
ships, structural steel, freight cars, barns, 
roofs, and floors. Transparent oxides find 
use in metallic finishes, especially for auto- 
motive, coil, and other decorative coat- 
ings. Significant quantities of iron oxide, 
chiefly synthetic grades, are used to manu- 
facture hard and soft ferrites for magnetic 
tapes, magnet cores, and other electronic 
applications. Iron oxides are used in 
catalysts in the chemical industry. Be- 
cause of their nontoxic nature, iron oxide 
pigments are used in cosmetics, drugs, 
and a number of food applications. 


3 American Paint Journal. Pfizer To Build Major 
Iron Oxide Plant On Site Near Sayreville, N.J. 
V. 59, No. 7, Sept. 2, 1974, p. 19. 
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Table 2.—Finished iron oxide pigments sold by processors in the United States, by kind 


1978 ° 1974 
Pigment Value Value 
Short tons (thousands) Short tons (thousands) 
Natural: 
Brown: 
Iron oxide (metallic)! 1717 15,981 $3,304 18,252 $3,027 
mbers : 
Buüurnt 6,604 1,889 5.400 1,788 
W iie v eia 1,745 512 1,631 501 
Iron oxidees $1,576 2,518 $4,951 2,829 
Sienna, burnt ...............- 90 414 964 476 
Ocher |... LLL 6.085 474 7,094 610 
Sienna, rann 1,830 419 1,055 879 
Total natural 64,221 9,530 64,853 9,664 
Synthetic : 
Black: Marnette 8,102 1,988 4,779 2,915 
Brown: Iron oxide 1,258 8.240 5,870 8,394 
Red: Iron oxides 83,431 12,075 84,153 19,476 
Yellow: Iron oxide ................ 34.605 13.389 82.202 18.971 
Total synthetic: ..............- 78,896 30,692 16,504 44,156 
Unspecified, including mixtures of 
natura) and synthetic iron oxides ... 6,185 3,292 8,807 5,856 
Grand total 148,802 43,514 149,664 60,276 
r 
1 Includes black magnetite and Vandyke brown. 
2 Includes pyrite cinder. 
3 Includes yellow iron oxide. 
PRICES 


In May, nearly all iron oxide pigments 
increased significantly in price following 
the expiration of price controls. The 
greatest price increase was for synthetic 
oxides; the price of most colors increased 
again in the fall, leading to prices at 
yearend of 60% to 80% above those pre- 
vailing at the beginning of 1974. Price 


increases for natural oxides were less; 
many colors increased about 40% in price 
during the year. The prices of metallic 
brown and raw American sienna rose rela- 
tively little (about 10%), whereas do- 
mestic ocher did not change in price at 
all. 


Table 3.—Prices quoted on finished iron oxide pigments, per pound, quantity shipments, 
as of December 30, 1974 


Pigment Low High Pigment Low High 

Black: Synthetik $0.3100 30.8200 Red: 

Brown: Domestic primers ......... -. $0.1500 
Metallic `. -1175 .1275 Persian Gulf? ........ Wa 2 
Pure, synthetic .... .. 3525 4000 Pure, syntheti ee 30.3475 8725 
Sienna, American, burnt .. .2600 .8700 Spanish, exdock, N. J. 1. -- zii 
Sienna, American, raw .... .1800 .2800 Y ellow : 

Umber, American, burnt .. ads .1925 Synthetie `... .8350 3650 
Umber, American, raw .... .1800 .2200 Ocher, domestic .......... .0650 e 
Vandyke, imported ______-_- ER .2250 Natural, French type ...... .1800 zt 
Vandyke, American! |... — DR e Pure, light lemon .8450 .8650 

Other shades .............- 8350 .8550 


1 Not quoted after May 18. 


Sources: American Paint Journal and Chemical Marketing Reporter. 
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FOREIGN TRADE 


U.S. exports of pigment-grade iron 
oxides and hydroxides decreased -2.2% 
from those of 1973 to 9,666 short tons. 
However, value rose 11.8% to $3.47 mil- 
lion because of a 14% increase in aver- 
age unit value to $0.179 per pound. Ex- 
ports to Canada grew strongly to over 
three-fourths of total exports, whereas 
those to Brazil, the United Kingdom, 
Japan, and Italy dropped sharply. 

Imports of iron oxide pigments for con- 
sumption grew in 1974 to 54,215 short 
tons, an increase of 5.9% over the 51,183 
short tons imported in 1973. Overall 
growth in imports was due to increased 
receipts of synthetic pigments, which rose 
1296 to 41,943 short tons. Imports of 
natural pigments decreased 11% to be- 
low even the 1972 volume of 12,997 short 
tons. The value of iron oxide pigment 
imports increased 36% compared with 
that of 1973 to $16.4 million. The average 
unit values showed increases for both syn- 
thetic and natural oxide imports of 25% 
and 20% to $0.179 and $0.057 per pound, 
respectively. 

Synthetic oxides represented 77% of 
the tonnage and 91% of the value of im- 
ports. Receipts from West Germany, Can- 
ada, and Japan, in that order, were almost 
wholly synthetic material, and accounted 
for 92% of synthetics. Imports of syn- 


thetic oxides from West Germany, Japan, 
and the United Kingdom increased siz- 
ably over those in 1973, and more than 
offset a 25% decrease in Canadian im- 
ports. The increase in imports from Japan 
was particularly notable, nearly 400% at 
an average unit value only 4096 of 
that for 1973, possibly reflecting a large 
increase in imports of pigment-grade ma- 
terial. Imports of natural umbers and 
siennas from Cyprus made that country 
the third largest import source overall. 
Shipments reported from Cyprus ac- 
counted for 9496 of imported umbers and 
3496 of imported siennas, with the bal- 
ance of the latter coming from Italy. 

Bayer A.-G. in West Germany was re- 
portedly undertaking staged expansion of 
production capacity for synthetic iron 
oxide pigments. The first stage was ex- 
pected to increase production in 1975, 
and was to be followed by further ex- 
pansion that would ultimately result in 
production in 1978 nearly 5096 greater 
than that in 1974. Red, yellow, brown, or 
black oxide was to be obtained, depend- 
ing on how processing is carried out. Early 
in 1974, troubles in obtaining red oxides 
from import sources were reported, at 
least partly due to price difficulties. Span- 
ish iron oxides were in short supply be- 
cause of worldwide demand. 
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Table 4.—U.S. exports of iron oxide and hydroxides by country 


1978 1974 
Pigment grade Other grade Pigment grade Other grade 
Destination — — —?—ꝛ?ͤ ——————— —— — 
Quantity Value Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- (short  (thou- 
tons) sands) tons) sands) tons) sands) tons) sands) 
Australia ................. 807 $198 70 $88 242 $269 57 $83 
Bahamas ` 25 (!) (1) ae s 12 5 86 54 
Belgium-Luxembourg .....- 62 28 88 18 70 40 147 92 
Brasil: 2222.5 ec eek 806 802 90 R3 52 47 178 145 
Canada ..................- 6,096 1,152 993 503 1,590 1,422 1,526 1,098 
Colombia 21 11 24 14 8 
Ecuador 114 88 4 2 17 5 2 1 
Franſeee 189 149 172 116 184 174 148 98 
Germany, Wee 75 116 182 146 192 427 101 57 
ndia -~-e 3 1 84 88 23 8 28 85 
Indonesia `. ES a 49 8 E pa z 5 
%)ͤͤĩ Eet 175 92 527 597 69 50 696 144 
Japan 262 103 806 748 129 98 1,358 1,718 
Mexictcgo««««« 111 110 6 6 142 94 80 78 
Netherlands 7 5 424 845 33 37 478 593 
New Zealand .............- 91 29 E ee 22 21 7 16 
Philippines 94 81 10 5 17 15 24 18 
Saudi Arabia 1 (1) 54 54 wes e TN Zë 
Spain .........-.-.--..-.-- 19 10 21 10 80 16 87 20 
United Kingdom .......... 797 844 808 698 834 281 682 806 
Venezuela ` 216 86 41 82 167 159 58 41 
Vietnam, South ` bb 101 51 9 4 23 18 ur bs 
Other ES 841 194 106 91 286 262 188 189 
Total 2l 9,888 3,101 4,475 8,601 9,666 3,466 6,919 5,971 


1 Less than 1 unit. 


Table 5.—U.S. imports for consumption of selected iron oxide pigments 


1973 . 1974 
Kinds Quantity Value Quantity Value 
(short (thou- (short  (thou- 
tons) sands ) tons) sands) 
Natural: 
Crude: 
G eeler ³ e ux Si 18 $5 
Siennas ͥͥ ͥ ͥ “0 x. 6 . Selo 1.138 $195 1.198 248 
Umbers gege EE ce EUM 8,484 402 6,748 865 
Other. Ale 142 52 230 67 
gv WEE 9,764 649 8,189 680 
Refined 
Sell 66 9 40 5 
Siennas „n . . xi e 54 10 111 21 
ll 1.181 167 1.042 200 
Vandyke brown .: «4 «4«4«4„„„„„„ 966 144 958 188 
// ZZ ĩͤ Ro E et 1.716 826 1.932 809 
Total wr A ⁵7⅛˙ ˙ʃ¹ ͤͤ ͥ Ee scat EES 8,983 656 4,083 718 
FS ee eebe, 87,436 10,700 41,948 14,969 


Grand total 62002265) ches osc hee eege 51,188 12,005 54,215 16,367 


718 MINERALS YEARBOOK, 1974 


Table 6.—U.S. imports for consumption of iron oxide and iron hydroxide pigments, by 
country 
Natural Synthetic 
1978 1974 1978 1974 
Country 


Quantity Value Quantity Value Quantity Value Quantity Value 


(short (thou- (short (thou- (short  (thou- (short  (thou- 
tons) sands) tons) sands) tons) sands) tons) sands) 
Austria 30 38 Si -- SH ZA D za 
Belgium-Luxembourg ...... 21 4 8 $11 20 $2 30 $17 
Canada 22222 1 3 128 32 15,506 2.574 11.706 2,685 
Cyprus 9,330 486 1,163 502 T es ie z2 
Ecuador ` n l4 xd. Tn Kë 18 5 "- t 
Finland .................-- E e SN PM 60 26 aes we 
France ........... -.......- 6 E cs Ex 38 
Germany, West 1,271 834 986 218 18,782 6,633 22,812 9,412 
Hong Kong ..............- Ss ale Gë dies p ET 52 
India e Se Se 110 12 " MS 55 6 
RPO 22 4e Lizenz E Gs, E 25 Es e 
Italy tee er 911 186 870 211 E RN 
Japan `... (1) 128 46 945 911 4,697 1,804 
Korea, Republic of A SS 29 15 = ES 11 56 
Mexictooooo 8 EOM 8 (1) 441 112 498 170 
Netherlands .............-. 20 4 53 15 248 127 20 10 
South Africa, Republic of 60 1 20 4 A S oh 
Spálh EE 1,506 151 1,694 216 SEH d 216 65 
Sweden ............-.-.---- 17 5 2 Ls ma "T ao 
Switzerland 1 4 8 Se ES E PM 
United Kingdom .......... 516 104 480 120 1,390 803 2,210 717 
Total .........-.-...- 18,747 1.305 12,272 1,898 37,436 10,700 41,948 14,969 


1 Less than 1 unit. 


TECHNOLOGY 


Waterborne paint systems were being 
developed for application in automotive, 
appliance, coil coating, and general in- 
dustrial primers and topcoats. This was 
in response to predictions that water- 
borne systems will grow to 50% of indus- 
trial paint usage within 2 years. Iron 
oxides will be a major pigment source in 
these systems, especially synthetic reds and 
blacks and certain natural reds and 
browns.* 

Because several years are required to 
evaluate pigment resistance to natural 
weathering, studies were made of ac- 
celerated weathering tests. Testing in- 
volved variations of the “Dew Cycle" test, 
applied to red and yellow iron oxides in 
different binders. Chalking measurements 
were found to be the best guide to pig- 
ment performance.‘ 

Preparation and properties of natural 
and synthetic iron oxide pigments were 
reviewed in volume 1 of the recently is- 
sued Pigment Handbook.“ The anticor- 
rosion characteristics of paints containing 
micaceous iron oxide were described.* The 
pigment is prepared from Austrian specu- 
lar hematite. While little used so far in 
the United States, paints pigmented with 
micaceous iron oxide have been been used 


to protect structural steel for many years 
in Europe with notable results.' 

A precipitation process was developed 
for preparing zinc ferrite yellow pigments 
having improved high temperature heat 
stability." 

Specifications were developed on the 
use of excess alkali in the preparation of 
seed crystals from which acicular gamma 
ferric oxide for magnetic recording appli- 
cations was subsequently produced.* 


3 American Paint Journal. . Iron Ox- 
ides, Extenders in Aqueous Systems is Detroit Topic. 


V. 59. No. 28. Dec. 23, 1974, p. 35. 
* Vanderheiden. D. B. Iron Oxide Pign ent Per- 
formance. Paint Varnish Prod., v. 64, . 9, Sep- 


tember 1974, pp. 19-23. 
5 Patton, T. C. (ed.). Pigment Handbook. John 
Me & Sons, Inc., New York, v. 1, 1973, pp. 323— 


e 1 8 M. 316 Micaceous Iron Oxide For Use 
as a Barrier Coat in Anti-Corrosive cant Systems. 
Am. Paint J., v. 59, No. 10, Sept. 23, 1974, pp. 
52- 53, 56, 62-63. 

7 Anti-Corrosion Methods and Materials. It’s All 
depen for Granted. V. 21, No. 5, May 1974, pp. 9- 


Smith, G. and K. A. Orlandini (assigned to 
George B Sh E Sycamore, III.). Prep- 
aration of Zinc Ferrite Yellow Pigments. U.S. Pat. 
3.832.455, Aug. 27, 1974. 

9 Pingaud, B-J. (assigned to Eastman Kodak Co., 
Rochester, Y.). Process for Producing Fine 
Acicular Gamma, a Oxide Crystals. U.S. Pat. 
3,843.773, 8 8 

Marcot, G. ee to Bell & Howell Co., 
Pasadena, Calif ). Acicular Gamma Iron Oxide 
Process. U.S. Pat. 3,845,198, Oct. 29, 1974. 


IRON OXIDE PIGMENTS 


Methods continued to be developed for 
preparing iron oxides from other iron 
salts contained in waste or byproduct 
streams of metals or mineral processing 
operations. The National Research De- 
velopment Corporation, New Delhi, India, 
announced plans to produce small ton- 
nages of extra-high-quality red iron oxide 
pigment, using ferrous sulfate in steel- 
plant pickling waste as feed material. Sul- 
fate from pickle liquor will be roasted with 
sodium carbonate, and the reaction mass 
water-leached to give an iron oxide resi- 
due." As from ilmenite chlorination, oxi- 
dation of ferric chloride by a mixture of 
pure oxygen and nitrous oxide was found 
to yield pigment-grade iron oxide and re- 
cyclable chlorine." A process was de- 
veloped for making a black, iron oxide- 
containing composite pigment particularly 
suitable for coloring building materials.” 
It was found that magnetic fluids (ferro- 
fluids) can be prepared from industrial 
wastes by a precipitation and peptization 
technique.” 

Several ways of using iron oxide pig- 
ments to produce special-purpose coatings 
were patented. A method was developed 
for precipitating extremely small mag- 
netite particles which could be dispersed 
to form magnetic paint or printing ink.“ 
Admixing of amines was found to give 
flocculation stability to colored iron oxide 
Pigments with good corrosion resistance.” 
An iron oxide-containing solution was 
devised for simultaneously coloring and 
preserving wafers of yellow pine dipped 
into the solution.“ 

In using manganese, chromium, or iron 
ore to color shaped clay products such as 
bricks, it was found that better color de- 
velopment was promoted by coaddition of 
boron-containing fluxes or of other ma- 
terials.” 


Different methods of preparing ferrites 
were tested to determine which gave the 
most favorable product properties. Freeze 
drying was found a more desirable solu- 
tion preparation procedure than either 
spray drying or coprecipitation in making 
lithium ferrites.” Coprecipitation from a 
chloride solution as a first step in the 
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preparation of barium ferrite was reported 
to lead to a higher than customary value 
for coercive force because of fine particle 
size and freedom from defects ordinarily 
caused by milling.” A novel technique used 
to prepare magnesium-manganese ferrite 
and other ceramic oxide powders con- 
sisted of liquid drying aqueous solution 
droplets in a swirling acetone bath.” 
Magnetic recording disks have been made 
by spin coating nitrate solution onto metal 
disks, followed by heating and hydrogen 
reduction.” A titania undercoat improved 
magnetic properties of ferrite thin films 
prepared in this manner. Lithium ferrites 
were reviewed and compared with other 
spinel ferrites and garnets for microwave 
applications.™ 


10 Chemical Age International. New Ed ini Proc- 
V. 108, No. 2856, Apr. 12, 1974, 

Si Rennick, R. D., and H. C. Reed (assigned to 
Kerr-McGce Chemical Corporation, Oklahoma City, 
Okla.). Oxidation. of Ferric Chloride. U.S. Pat. 
3,830,905, Aug. 20, 1974. 

12 Hahnkainm, V. J. Rademachers, H. Henkel, 
K. _Erandle, and K. "Schaler (assigned. to Bayer 
A.-G., German Production of mposite Pig- 
ments of Iron 10 and Carbon Black. U.S. Pat. 
3,836,378, Sept. 17, 1974. 

13 Reimers, W., and S. E. Khalafalla (as- 
signed to U.S. Department of the Interior). Pro- 
duction of Magnetic Fluids by Pep ZA Tech- 
niques. U.S. Pat. 3,843,540, Oct. 22, 1974. 

14 Cohen, E. S., and R. H. Shubert (assigned to 
U.S. Department of the Interior). netite Coat- 
ing Composition. U.S. Pat. 3,826,667 7, July 3. 1974. 

1» Bockmann, A., P. Kresse, H. Ru Iph, and H. 
Printzen (assigned to Bayer A.-G., "el, E de 
E Pigments. U.S. Pat. 3,840 


8 4. 
1% Hill, R. D. (assigned to Koppers Co., Inc., 
Pittsburgh, OL 2E UN Wood Product. U.S. 
t. 


Pat. 3,839,073 

17 Fishwick, J. H. ia to Foote Mineral 
Company, Exton, Pa.). Colorant Composition for 
Clay Products and Method of Makin ru Clay 
Products. U.S. Pat. Dp Oct. $9.1 

P. K. SEN D. 

Nitti, and F. Schrey. V teet of Preparation T 
nique and Calcination Temperature on the Densifi- 
cation of Lithium Ferrites. Bull. Am. Ceram. Soc., 
v. 53, No. 2, ege 1974, pp. 163-167. 


1" Haneda, Miyakawa, and H. Kojima. 
55 ab High-Ce 5 Ba FeizOie. J. Am. 
Ceram. Soc., v. 5 8, August 1974, pp. 354 


357. 
9» Jaeger, R. E., and T. J. Miller. Preparation of 
Ceramic Oxide Powders by Liquid Drying. Bull. 


Am. Ceram. Soc., v. 53, No. 12, December 1974, 
pp. 855-859. 
n Comstock, R. L., and E. B. Moore. Ferrite 


Film Recording Surfaces for Disk Recording. IBM 
J. Res. Dev., v. 18, No. 6, November 19 4, 
556-562. 

2 Argentina, G. M., and P. D. Baba. Microwave 
Lithium Ferrites: An Overview. IEEE Trans. Micro- 
wave Theory and Techniques, v. MTT-22, No. 6, 
June 1974, pp. 652-658. 
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Kyanite and Related Materials 


By Michael J. Potter : 


Kyanite, andalusite, and sillimanite are 
anhydrous aluminum silicate minerals that 
are alike in both composition and use 
patterns and have the same chemical for- 
mula, AlsOs-SiOs. Related materials in- 
clude synthetic mullite, dumortierite, and 
topaz, also classified as aluminum silicates, 
although the last two additionally contain 
substantial proportions of boron and fluo- 
rine, respectively. All of these kyanite- 
group substances have the capability of 
serving as raw materials for manufacturing 
special high-performance refractories in the 
high-alumina category, but there has been 
no record in recent years of significant 
utilization of either dumortierite or topaz 
for this purpose in the United States. 

Although published statistics are not 
sufficiently complete to be wholly con- 
clusive, it appears that the United States, 
India, and the Republic of South Africa 
are the leading world producers of kyanite- 
group minerals and that they may not be 
far from evenly matched in this regard. 
It can be presumed that the U.S.S.R. and 
perhaps a few other industrialized nations 
also produce significant quantities of these 
materials. 


The trend toward higher performance 
refractories capable of sustaining an in- 
creased number of furnace heats has in- 
creased demand for these raw materials. 
Vigorous worldwide demand for the in- 
gredients used in making a number of 
special-performance reíractories continued 
in 1974. U.S. exports of kyanite materials 
in 1974 were 45% above those of 1973. 
Production and sales of kyanite were dis- 
continued by E. I. du Pont de Nemours 
& Co., at its Trail Ridge, Fla., operation 
in mid-1973. There has been speculation 
about one company's possible interest in the 
use of kyanite ore as a new raw material 
source for alumina production. 

Legislation and Government Programs.— 
The allowable depletion rates for kyanite, 
established by the Tax Reform Act of 1969 
and unchanged through 1974, were 22% 
for domestic production and 14% for 
foreign operations. 

The U.S. Geological Survey's Office of 
Minerals Exploration provides Government 
loans of up to 5096 of approved costs for 
the exploration of eligible kyanite deposits; 
no loans for that purpose were made in 
1974. 


DOMESTIC PRODUCTION 


.Kyanite was produced in the United 
States in 1974 at three open pit mines: 
Two in Virginia and one in Georgia. 
Kyanite Mining Corp. operated the Willis 
Mountain mine in Buckingham County, 
Va., and the Baker Mountain mine in 
adjoining Prince Edward County, Va. C-E 
Minerals, Inc., operated the Graves Moun- 
tain mine in Lincoln County, Ga. E. I. du 


Pont de Nemours & Co., discontinued the 
production and sale of kyanite in mid-1973 
at Trail Ridge, Clay County, Fla. Kyanite 
had been obtained at this operation as a 
byproduct from the recovery of titanium 
and zirconium minerals from a sand de- 
posit. 


Re scientist, Division of Nonmetallic Min- 
erals. 
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Domestic kyanite output in 1974, as 
measured by the quantity sold or used, 
was slightly higher in tonnage than in 1973. 
Specific kyanite production statistics for 
1974 (as well as for all previous years 
since 1949) are withheld to avoid dis- 
closure of individual company confidential 
data. 

Synthetic mullite, produced by five com- 
panies in 1974, was 53% less in tonnage 
than in 1973, and 5% less in total value. 
The 1974 output was largely high-temper- 
ature sintered material, the average unit 
value of which was twice that of 1973. 
Electric-furnace fused mullite was produced 
by A. P. Green Refractories Co. at Phila- 


delphia, Pa., Babcock & Wilcox Co. at 
Augusta, Ga., and the Carborundum Co. 
at Niagara Falls, N.Y. High-temperature 
sintered material was produced: by Harbi- 
son-Walker Refractories Co. at Eufala, Ala., 
and NL Industries, Inc. at Greenup, Ky. 


Table 1.—Synthetic mullite production in 
the United States 


Quantity Value 


Year (short tons) (thousands) 
199990 55.516 38.840 
1911 55,077 4.945 
7 EEN 46,389 4.080 
1973 ..........-.- 68,176 5,211 
1974 22- 27,508 4,943 


CONSUMPTION AND USES 


Kyanite and related materials, con- 
forming to the established end-use pattern, 
were consumed in 1974 mostly in the manu- 
facture of high-alumina or mullite-class 
refractories and in lesser quantities as in- 
gredients in some ceramic compositions. 
Imported Indian kyanite was calcined in 
its natural lump form, after which it was 
usually separated into designated particle- 
size ranges for use chiefly as a grog. Do- 
mestic kyanite, already ground to minus 
35—mesh as required by the flotation process 
used in its separation and recovery, was 
marketed in the raw form or after heat 
treatment; that is, as mullite, which was 


sometimes further reduced in particle size 
before use. In the 35- to 48-mesh range, 
the mineral was used mostly in monolithic 
refractory applications such as for high- 
temperature mortars or cements, ramming 
mixes, and castable refractories, or with 
clays and other ingredients in refractory 
compositions for making kiln furniture, 
insulating brick, firebrick, and a wide vari- 
ety of other refractory articles. More finely 
ground material, minus 200-mesh for ex- 
ample, was used in body mixes for sanitary 
porcelains, wall tile, precision casting molds, 
and miscellaneous special-purpose ceramics. 


PRICES 


Engineering and Mining Journal, De- 
cember 1974, listed prices for kyanite, 
f.o.b. Georgia, ranging from $63 to $79 
per short ton in bags and $2 less per ton 
for bulk shipments. 

Price ranges quoted for kyanite-group 
materials in Ceramic Industry Magazine, 
January 1975, were as follows: 


Per short ton 
Andalus ite 330-360 
Kyanite ........  .-.---.--2.---2 63-116 
Mullite, calcined ..... 82-240 
Mullite, fusd «44 160—450 


The December 1974 issue of Industrial 
Minerals (London) quoted kyanite-group 
price ranges approximately equivalent (with 
some uncertainty due to a floating ex- 
change rate) to the following: 


Per short ton 
Andalusite, Transvaal, c.i.f. main 


European port $41-$51 
Kyanite, Indian, c.i.f. main 

European port 86 
Sillimanite, Indian, natural 

bagged, f.o.bv .... 86 
Sillimanite, Indian, calcined, 

f. o. b. Calcutea ..... ...- z 96 


FOREIGN TRADE 


A substantial increase took place in the 
amount of kyanite-group material exported, 
compared with that of 1973. The total 
amount exported was the highest in history. 


The tonnage of imported material con- 
tinued to be small, amounting to slightly 
less than that of 1973. It can be supposed 
that the greater part of the material cur- 
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rently being exported consists of mullite. It 
should be noted, however, that some ele- 
ment of uncertainty is inherent in such 
conclusions because the Bureau of the 
Census export figures, on which they are 
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based, do not clearly distinguish synthetic 
mullite from some other mullite-containing 
materials prepared by high-temperature 
processing of certain bauxitic and kaolinitic 
minerals. 


Table 2.—U.S. exports and imports for consumption of kyanite and related minerals 


1972 1973 1974 
Quantity Quantity Quantity 
(short Value (short Value (short Value 
tons) tons) tons) 
Exports: 

Argentina 112 $7,797 257 $21,279 110 $14,028 
Australia ____________. 357 26,468 1,145 266,817 12,578 656,843 
Belgium- Luxembourg 2.177 140.756 1.452 276.476 1.305 97,557 
Brazil ` 2 -= 124 33,119 3,965 181,819 2,465 217,703 
Canada. 2 5,708 419,689 6,010 423,327 6.843 468.929 
Colombia 312 19.399 89 5.547 210 14,656 
Denmark 1.094 96,183 912 62,664 M St 
Fan 492 56,116 808 102.263 286 57.057 
Germany. Wet 18.292 840.785 49,081 2,489,435 54,090 2,908,878 
Guatemala 18 1.61 en Se 12 8,428 

E ERE E 8,477 435,069 4,859 872,819 12,085 970,958 
Japan one 25,338 1,035,628 2.783 220,297 16,488 988.077 
Mexickcooo 2. 1.775 118.482 2,131 192.239 4,716 366,032 
Netherlands 6.561 262.610 6,449 405,806 12,159 606,341 
New Zealand ` Ce PER 869 34,697 40 3,519 
Philippine 189 19,359 271 $2,117 151 17,726 
South Africa, 

Republic of `, 17 1,088 8,909 251,574 82 5.578 
Spain "m Së RA a 4,289 202,804 
Sweden 731 42,542 811 56,761 5,365 835,787 
Switzerland `... BS 8 ES „ wë 84 6,851 
Taiwans 9 570 M = 66 1,896 
United Kingdom 1,446 107,996 826 64,088 1,746 185,058 
Venezuela 558 52.485 949 86.080 622 65,188 
Other ............-...- 124 19,365 48 5,788 72 5,095 

Total ux 73,911 8,731,061 93,714 5,551,893 135,982 8,204,974 

Importa: 

France ...........-...- EN 2 926 = ae 
Indes 124 5,778 177 9,080 110 4,939 
Mexico .........-.--.-- SE KS 2 SON 17 2,005 
Netherlands SH cae es dis 11 620 
South Africa 

Republic b E ech 42 r 3,218 56 4,848 

Total 124 5,113 221 1 13,224 194 12,412 

r Revised. 
WORLD REVIEW 


duced. Output in 1973 increased to 8,739 
tons. Eventual capacity at Glomel is sched- 
uled to be 30,000 to 40,000 tons per year, 
with reserves said to be several million 


Australia.—The revised figure of 634 tons 
for sillimanite production in 1972 was 
about 33% less than that of 1971. This 
decline in production was said to be largely 


because of increasing overburden and dif- 
ficulty in tracing the ore body at both the 
Acacia and Belmont Quarries in the Broken 
Hill area of New South Wales (operated 
by Newbolds General Refractories Ltd.).“ 
In 1973 the output of sillimanite was 708 
tons. 

France.—Andalusite was mined by De- 
nain-Anzin Minéraux at Glomel, and a 
concentrate with 59.5% AlO, was pro- 


tons.* 

Guyana.—Kyanite is one of several as yet 
little-developed industrial minerals in 
Guyana. Recently, there has been renewed 
interest in the kyanite deposits, several 
of which are currently considered ripe for 
exploration. For many years bauxite has 


3 Black, C. D. G. Sillimanite Minerals. Mining 
Annual Review (London), June 1974, p. 121. 
* Work cited in footnote 2. 
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been the most important of Guyana's min- 
eral export commodities.‘ 


India.— Production of Indian kyanite in- 
creased from 69,977 tons in 1971 to 75,485 
tons in 1972, and then decreased to 58,114 
tons in 1973. Exports accounted for 43% 
of production in 1972 and 48% of output 
in 1973. Belgium, Italy, Japan, and the 
United Kingdom were the principal re- 
cipients of exported material in 1973. Pro- 
duction of sillimanite in 1972 was 4,490 
tons with exports amounting to 1896 of 
this amount. Sillimanite production in 
1973 was 3,516 tons, and 26% of this 
amount was exported. 

The Geological Survey of India (GSI) 
reportedly continued its investigations 
during 1973 to fully assess the country's 
sillimanite resources, particularly in the 
Sonapahar region. Regarding sillimanite 
reserve data, 1967 GSI preliminary esti- 
mates were 500,000 tons of measured 
ore" (57.0% to 62.2% AlsOs) plus 1.5 
million tons of inferred reserves (qualities 
unreported) in the Sonapahar and Jaintia 
Hills areas.“ 

The Federation of Indian Mineral In- 
dustries published a revised and updated 
survey entitled "Export Possibilities of 
Minor Minerals." * Kyanite and sillimanite 
were among the several minerals covered 
in the survey. World reserves, production, 
and trade were outlined, followed by de- 
tailed Indian production and exports. The 
appendix contained a list of Indian ex- 
porters. 


South Africa, Republic of.—Five com- 
panies extracted andalusite in the Republic 
of South Africa, one of the world’s leading 
producers. Alluvial deposits in Western 
Transvaal were worked by four companies, 
and metamorphosed shales in Eastern 
Transvaal were processed by one company. 
The andalusite output in 1973 of 66,912 
tons was up 32%, compared with the 1972 
figures. Over 25% of total output was 
exported in 1973.7 Production of sillimanite 
was 21,293 tons in 1973, of which nearly 
80% was exported.* 


Sri Lanka.—A survey was completed by 
the Sri Lanka Geological Survey Depart- 
ment on the Pulmoddai mineral sands.* 
This deposit, located in the northeast of 
the island, has at least 3.26 million tons 
of heavy mineral sands in the deposit area 
above the low water mark. Sillimanite 
comprises about 1%, with ilmenite and 
rutile around 80%. The deposit is 41⁄2 
miles long and 100 yards wide maximum, 
and has no overburden. It is said to be 
one of the richest mineral sand deposits 
in the world. 

United Kingdom.—Imports of kyanite- 
group minerals amounted to 19,825 tons 
in 1972. The principal countries of origin 
and the amounts supplied were Republic of 
South Africa—51%, India—28%, and 
France—12%. In 1973 kyanite-group im- 
ports were 35,790 tons. The principal 
countries of origin and the amounts sup- 
plied were Republic of South Africa—65%, 
India—19%, and France—1196.?? 

U.S.S.R. i i 
ores were reportedly discovered in the 
Keyvy Mountains in Murmansk Oblast. 
Prospecting has been undertaken at 29 
kyanite deposits, of which 6 have been 
explored. Reserves at these latter deposits 
are said to amount to more than 3 billion 
tons. Construction of a mining and con- 
centrating complex is scheduled to begin 
during the next 5-year period, as are 
facilities for the production of aluminum 
alloys and refractory materials." 


* Industrial Minerals (London). na: ''Thar's 
Industrial ura in Them a ills? No. 81, 
June 1974, p. 63. 

5 U.S. Eae New Delhi, India. Industrial 


Outlook WE State Department Airgram A-206, 
May 31, 1974, pp. 64-65, 06, A Appendix A, pp. 2-3, 
Appendix C, pp. 12.5 : 

6 Industrial Minerals (London). Publications. No. 
80, May 1974, p. 43. 

7 Work cited in footnote 2. 

9 Page 120 of work cited in footnote 2. 

? Industrial Minerals rondon): Sri Lanka— 
EE Mineral Sands. No. 77, February 1974, 
D 

19 Industrial Minerals (rondon). UK 1973 Min- 
eral Imports. No. 79, April 1974, p. 44. 

9 ine. SC Kyanite Find. V. 
130, 4 pear p. 281. 
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Table 3.—Kyanite, sillimanite, and related materials: World production by country ' 


(Short tons) 
Country and commodity 3 1972 1973 1974 5 
Traite: Sillimaniteee””hh!h) «„ T 634 108 e 770 
ndia : 
CTT ͤ AAA 75, 485 58,114 * 44,000 
! t o ſ/ſſ ⁰⁵⁰y 4,490 8,516 e 3,600 
Korea, Republic of (South): Andalus ite 3 91 * 100 
Spain: Andalusite |... 2 LLL LL LL css cc esee ec eoe c e T 6,063 6,178 e 6, 200 
South Africa, Republic of: 
rtr re hs ee ea dE 50.549 66.912 70.557 
Simens —2—ͤ— 10,445 21.293 14,430 
United States 
Jͤ ]⁵˙¹ . ͥͥ 5˖]o’ e Ww W W 
Synthetic mul lite 46,389 58,176 27,508 


e Estimate. 
confidential data. 


P Preliminary. r Revised. 


W Withheld to avoid disclosing individual company 


1 Owing to incomplete reporting, the table has not been totaled. 
2 In addition to the countries listed, a number of other countries presumably produce kyanite and 
related minerals, but output data are not reported and no basis is available for estimates of output 


levels. 


8In addition, sillimanite clay (also called kaolinized sillimanite) is produced, but available infor- 


mation is inadequate to make reliable estimates. 


TECHNOLOGY 


The thermal decomposition of kyanite to 
mullite and free silica was described.” A 
density reduction of 15% to 17% takes 
place, and this relatively large density dif- 
ferential was used to measure the degree 
of decomposition in two typical size frac- 
tions of commercial kyanite (minus 35- 
plus 50-mesh and minus 200- plus 270- 
mesh). Heat treatment for different lengths 
of time took place over the 1,200° to 
1,400° C range. The main objective of this 
study was to use pycnometric density meas- 
urements as a quick, accurate, and inex- 
pensive method of measuring the degree 
of conversion of kyanite in commercial cal- 
cining processes. In addition, the kinetics 
of the thermal decomposition of two size 
fractions of kyanite were discussed. 

Kyanite ore, which normally contains be- 
tween 15% and 20% alumina (Al), is 
being considered as a potential alumina 
source in Idaho.* The company involved 
is Ethyl Corp., which has expertise in 
aluminum-based biodegradable detergents. 

A patent was issued for the smelting of 
kyanite or similar material to produce alu- 
minum or aluminum-silicon alloys.“ Ore is 
heated to 1,500° to 1,800° C using coal or 
coke. The prereduced ore is then trans- 
ferred to an electric arc furnace and heated 
to 2,000° to 2,300° C where conversion 
of silicon carbide to elemental silicon and 
the alumina to elemental aluminum takes 
place. 

Another patent was issued for upgrad- 
ing titanium-containing kyanite, or other 


aluminosilicate ores, to obtain a concen- 
trate suitable for making aluminum-silicon 
alloys.” Finely divided ore at elevated 
temperatures is contacted with hexacloro- 
butadiene or hexachlorobenzene to drive off 
chlorides of titanium and iron in vapor 
form. 

Dense mullite brick (70% alumina) is 
one of the ceramic and refractory materials 
of potential interest in coal gasification. 
Conversion of coal to combustible gas starts 
in the gasifier, which is essentially a re- 
fractory-lined steel shell. The gasifier en- 
vironment places severe demands on re- 
fractory linings of the shell as well as the 
combustors, regenerators, cyclones, and 
connecting ducts. The linings must with- 
stand the corrosiveness, erosiveness, and 
general reactivity of the hot, high-velocity, 
high-pressure, particulate-laden gas stream. 
Since there are no closely analagous ap- 
plications, it is not known how refractories 
will perform in this environment.” 

The use of plastic monolithic refrac- 
tories, including mullite-based types, in 


12 Jain, C., J. J. Brown, Jr., and C. Kay. 
Thermal 8 osition of Kyanite Using Density 
Measurements. Am. Ceram. Soc. Bull., v. 53, 

9, September Io pp. 650—653. 

13 Radcliffe, Todusirial Minerals—K yanite. 
Min. Eng., v. 27: No. 2, February 1975, p. 78. 

1 Wood, J. M., Jr. (assigned to Ethvl Corp.). 
Prereduction Process. SS. Pat. 3,758,289, Sept. 


11, 197 

15 Hildreth, C. L. (assigned to Ethyl Corp.). 
Method of Beneficiating Ores. U.S. Pat. 3,788,834, 
Jan. 29, 1974. 

18 Hall, A. M. Coal Gasification Poses Dcmand- 
ing Material Requirements. Mater. Eng., v. 80, 
No. 1, July 1974, pp. 16-18. 
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kiln linings was discussed." Construction 
is usually accomplished by pneumatically 
operated bench rammers. Plastic refractor- 
ies are composed of crushed or ground cal- 
cined aggregate bonded with specific clays 
and chemicals, mixed and packaged to a 
specific workability to permit handling and 
ramming in place. The plastic construction 
is said to have several desirable aspects, in- 
cluding fuel savings. 


Chemical analysis of refractories, includ- 
ing mullite, by X-ray fluorescence was de- 
scribed.” Three sample preparation meth- 
ods were evaluated: Pressed powders, bo- 
rate fusions, and sodium-silicate melts. 
Mineralogical problems were encountered 
with pressed powders, and incomplete re- 
fractory solution was found with borate 
fusions. Sodium-silicate glass melts pro- 
duced durable samples and reportedly the 
best results. 


A patent was issued for the formation 
of mullite in clay wares.” Lower firing 
temperatures are achieved by incorporating 
in the clay mix about 1% to 3% of a 
fluorine compound, such as fluorspar or 
topaz. A patent for a new type of mullite 
brick refractory containing from 56% to 
80% mullite, 6% to 13% calcined kyanite, 
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5% to 8% alumina, 1% to 9% silica, and 
4% to 25% iron-chromite ore was granted.“ 
This new refractory is said to have in- 
creased service life and decreased alkali 
and slag attack when used in the steel in- 
dustry. A summary of the main types of 
refractory products, including mullite, was 
given." 

Refractory mullite was one of the ma- 
terials for which mechanical and electrical 
properties were listed in a summary table.” 

Phases in the kaolinite-mullite reaction 
sequence were reexamined by infrared ab- 
sorption spectrophotometry.* 

17 Bernoth, N. T. Plastic Refractories Facilitate 
Kiln Linin Rock Products, v. 77, No. 5, May 
1974 02-104. 


is Winger, L. A., and E. L. McKinley. Chemical 
Analysis of Refractories by X-Ray Fluorescence of 


Glass Pellets. Am. Ceram. Soc. Bull., v. 53, No. 9, 
September 1974, c"? 638—640. 

Shutt, (assigned to Fiberglas Canada 
Limited). VG Formation. U.S. Pat. 3,761,295, 
Sept. 25, 1973. 

» Manigault, Ae ed to The Chas. Tay- 
lor's Sons Co.). Maie arome Refractory. U.S. 


Pat. 3,773, 832. Nov. 20, 


Z2 Brick & Clay Record. "Solve Industries EY. 
test Problems. V. 164 977 197 44. 
a2 Pe cias 5 1973 Materials S 

, o. , 


Mid-September 1974, p. 289. 
33 Percival, J. F. Duncan, and P. K. 
Foster. Interpretation of the Kaolinite-Mullite Re- 
action Sequence From Infrared Absorption Spectra. 

. Am. Ceram. Soc., v. 57, No. 2, February 1974, 
pp. 57-61. 


Lead 


By J. Patrick Ryan and John M. Hague 


World mine production, which had been 
trending upward for several years, dropped 
slightly in 1974 but smelter production in- 
creased marginally from the record high lev- 
el of output achieved in 1973. World metal 
consumption decreased about 146 but ex- 
ceeded production by nearly 4%, the short- 
fall in production being balanced essenti- 
ally by withdrawals from producers and 
Government stocks. The U.S. lead price 
advanced to a record high in 1974 follow- 
ing removal of price controls in December 
1973. The U.S. producers average price 
reached 24.5 cents per pound late in 
June, virtually the same as the London 
Metal Exchange (LME) price. The aver- 
age equivalent LME price exceeded the 
U.S. producers price during the first 8 
months of the year then fell slightly below 
the U.S. price in the last 4 months. The 
average equivalent LME price in 1974 
was 26.83 cents per pound. The average 
domestic price of lead on a nationwide 
basis in 1974 was 22.53 cents per pound. 

Domestic mine production increased 10% 
in 1974 to a 47-year record high, but 
smelter production was slightly lower 
than the 43-year high level achieved in 
1972. Secondary smelter output increased 
7% to nearly 698,700 tons, a new record 
representing about 50% of total smelter 
and refinery production of lead. 

Consumption of lead reached a record 
high of 1.6 million tons, nearly 4% more 
than in 1973. Lead requirements in the 
transportation field continued to grow, ac- 
counting for 69% of total lead consumption 
in 1974. Storage battery requirements in- 
creased 11%, more than offsetting a 9% 
decline in lead used in gasoline antiknock 
compounds. Moderate gains were recorded 
in the quantity of lead used in pigments 
and ammunition which together accounted 
for 13% of total consumption. 


Stocks of refined lead and lead in 
antimonial lead at primary plants increased 
43% during the year to 37,300 tons at 
yearend. Consumers stocks of refined soft 
lead and lead in antimonial lead and other 
alloys increased 34% to 165,400 tons at 
yearend. 

Park City Ventures, jointly owned by 
The Anaconda Company and American 
Smelting and Refining Co. (ASARCO 
Inc.) continued development work and 
construction of a 750-ton-per-day concen- 
trator at the Ontario zinc-lead mine, Park 
City, Utah. The mine is scheduled for 
production in April 1975. 

Legislation and Government Programs.— 
The General Services Administration (GS- 
A) reported that commitments to purchase 
surplus lead from the Government stock- 
pile totaled 229,320 tons in 1974. Of the 
total about 151,230 tons represented com- 
mercial commitments through producers; 
the remaining 78,090 tons represented 
transfers for Government use and commit- 
ments under the set-aside program. The 
uncommitted surplus at yearend was 534,- 
643 tons, of which 69,751 tons excess to 
stockpile requirements was available for 
disposal. Actual physical drawdown of 
Government stocks during 1974 was 265,- 
676 tons, leaving a total inventory in 
storage of 608,654 tons on December 31. 
The shelf-item disposal program of direct 
sales to consumers and transfers for direct 
Government use ended on December 31, 
1974. The unsold balance reverted to the 
long-term disposal contracts with primary 
domestic producers. 

A bill (H.R. 14845) was introduced 
in the Congress to authorize the disposal 
of 464,900 tons of lead from the national 
and supplemental stockpiles. By yearend, no 


i Physical scientist, Division of Nonferrous Met- 
als. 
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further action had been taken on the bill. 

Proposed regulations to phase out lead 
shot for water fowl hunting throughout 
much of the United States starting in 1976 
were published in the Federal Register. 
Public hearings were held in four cities 
but a final decision had not been reached 
at yearend. 

In October the Environmental Protec- 
tion Agency (EPA) published standards 
of performance for new and modified 
sources for primary copper, lead, and zinc 
smelters under authority of section 111 of 
the Clean Air Act, as amended. The pro- 
posed standard for sulfur dioxide (SO:) 
emissions was designed to reflect the degree 
of limitation attainable through the appli- 
cation of the best available technology. 
The basic standard for primary lead 
smelters would prohibit the discharge of 
any gases which contain more than 0.065% 
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sulfur dioxide by volume. 

On December 20 the U.S. Circuit Court 
of Appeals for Washington set aside the 
EPA regulations for a gradual phasedown 
of lead in gasoline by a two-to-one vote. 
The phasedown which was scheduled to 
begin on January 1, 1975, would direct 
that gasoline refiners reduce the average 
lead content of gasoline over a 4-year 
period from 1.7 grams per gallon after 
January 1, 1975, to 0.5 gram per gallon 
after January 1, 1979. The formal written 
opinion on an appeal by Ethyl Corp. and 
others, challenging the health aspects set 
forth by EPA, was issued in January 1975. 
The Court found that evidence did not 
support the EPA contention that auto 
emissions contributed significantly to blood 
lead levels in adults and children and that 
issuance of the EPA regulations was arbi- 
trary and capricious. 


Table 1.—Salient lead statistics 
(Short tons unless otherwise specified) 


1970 1971 1972 1973 1974 
United States: 
Production : 
Domestic ores, recoverable 
lead content! 571,767 578,550 618,915 603,024 663,870 
Value thousands $178,609 $159,679 $186,046 $196,465 $298,742 
Primary Jead (refined) : 
From domestic ores and 
base bullion ------------ 628,086 573,022 511,398 567,256 580,078 
From foreign ores and 
base bullion .........-.. 138,644 16,993 103,001 107,260 92,946 
Antimonial lead (primary 
lead content) .............-. 11,655 16,116 8,185 18,223 9,867 
Secondary lead (lead content) 597,390 596,797 616,597 654,286 698,698 
Exports of lead materials 
excluding scrap ................ 7,747 5. 925 8,376 66,576 61,982 
Imports, general: 
Lead in ore and matte 112,406 65,998 1 101, ape r 109,947 94,299 
Lead in base bullion ........ 296 41 895 4 831 
Lead in pigs, bars, and old .. 251,480 198,970 r 245,853 r 181,486 119,579 
Stocks December 
(lead content): 
At primary smelters and 
refineries _.________------_-_ 192,985 121,660 145.573 89,847 121,051 
At consumer plants 133,502 125,571 118,544 124,121 166,589 
Consumption of metal, primary 
and secondary ... ............- 1,360,552 1,431,514 1,485,254 1,541,209 1,699,427 
Price: Common lead, average, 
cents per pound? .............. 15.69 18.89 15.03 16.29 22.53 
World: 
Production : 
II os ewe rd 3,741,546 3,742,950 7 3,801,094 r 3,877,593 8,844,687 
Smelter ___------------------- 3,628,422 3,590,730 * 3,723,409 r 3,796,418 3,820,544 
Price: London, common lead, 
average, cents per pound ...... 13.76 11.52 13.68 19.47 26.83 


r Revised. 


1 Quotations for 1970-71 at New York and for 1972-74 on a nationwide, delivered basis. 
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Figure 1.—Trends in the lead industry in the United States. 
DOMESTIC PRODUCTION 


MINE PRODUCTION 


Continuing an almost uninterrupted ris- 
ing trend since 1962, mine production of 
lead increased 10% in 1974 to nearly 
663,900 tons, the highest level of output 
since 1927. Monthly production reached a 
maximum of 64,900 tons in October, nearly 
9,000 tons more than the maximum achieved 


in 1973. Production from Missouri mines 
increased 15% to a record high of 562,100 
tons and accounted for nearly 85% of 
the Nation's total. Output in Idaho, which 
provided 8% of the total, was down 
10,000 tons from the 1973 level. Colorado’s 
production declined 3,500 tons in 1974. 
Utah’s output of lead continued to decline 
reaching the lowest level in more than 70 
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years. Lower production at Kennecotts 
Burgin mine in Utah County, the State's 
only lead-producing mine, was attributed 
to adverse operating conditions including 
groundwater problems and high temper- 
atures. Kennecott’s Ozark mine in Missouri 
achieved record production in 1974 with an 
output of 74,500 tons of lead in concen- 
trates compared to 59,000 tons in 1973. 

The Buick mine jointly owned by Amax 
Lead Co. of Missouri (AMAX) and Home- 
stake Mining Co. was the leading producer 
for the fourth consecutive year with an 
output of 1.56 million tons of ore, about 
the same as in 1973. However, lead con- 
centrate production increased about 11% 
in 1974 to 250,600 tons.“ 

‘The seven leading mines, all in Missouri, 
contributed 80% of the total U.S. mine 
production of lead. The 12 leading mines 
produced 90%, and the 25 leading mines 
accounted for 99% of the total. About 
5,100 persons were employed in the Nation’s 
lead, lead-silver, and lead-zinc mines and 
mills in 1974. Output of lead and zinc 
from these mines per man-year was ap- 
proximately 127 tons. Average grade of 
lead ore mined was 6.24% lead and 
1.01% zinc compared with 6.55% lead 
and 1.08% zinc in 1973. 

St. Joe Minerals Corp., the Nation's 
largest lead mining company, continued 
to operate its four mine-mill units in 
southeast Missouri and reported that 1974 
production of lead in concentrate increased 
43,436 tons to 247,494 tons.“ The pro- 
duction gain was largely due to near- 
capacity operations at the corporation's 
new Brushy Creek mine which began 
operation in 1973. 

Hecla Mining Co. reported that produc- 
tion at its Lucky Friday mine in the Coeur 
d'Alene district, ldaho, was 165,700 tons 
of ore assaying 9.93% lead, 1.18% zinc, 
and 13.53 ounces of silver per ton compared 
with 176,900 tons assaying 11.14% lead, 
1.22% zinc, and 15.49 ounces of silver 
per ton in 1973. The decrease in mine 
output was attributed to a shortage of 
experienced underground miners. Ore re- 
serves at Lucky Friday at yearend totaled 
539,000 tons compared with 510,000 tons 
a year earlier. Hecla also reported that 
ore production at the Star-Morning mine 
jointly owned by Hecla (30%) and The 
Bunker Hill Co. (70%) increased 15,800 
tons to 281,580 tons. Hecla's share of the 
1974 production of lead-zinc-silver ore 
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was 84,470 tons assaying 4.77% lead, 
6.04% zinc, and 2.45 ounces of silver per 
ton. Hecla’s share of the computed ore 
reserves increased 90,000 tons to 376,000 
tons at yearend.” 

In Colorado, Idarado Mining Co. treated 
396,600 tons of lead-zinc-copper ore aver- 
aging 2.46% lead, 3.33% zinc and 0.55% 
copper compared with 378,200 tons milled 
in 1973 averaging 2.55% lead, 3.44% 
zinc, and 0.56% copper. Ore reserves at 
yearend 1974 increased 20% to 3.88 mil- 
lion tons averaging 3.13% lead, 4.41% 
zinc, 0.69% copper, 1.77 ounces of silver 
and 0.02 ounce of gold per ton. The Lead- 
ville mine (Resurrection mine) a joint 
venture of ASARCO and Newmont Mining 
Corp., milled 163,000 tons of lead-zinc- 
silver ore in 1974, about 43,000 tons more 
than in 1973. However, manpower short- 
ages continued to retard operation of the 
mine at full capacity. Ore reserves at 
yearend were estimated at 2.65 million tons 
averaging 5.0% lead, 9.4% zinc, 2.4 
ounces of silver and 0.07 ounce of gold 
per ton.“ 

Bunker Hill reported that production 
from company owned and controlled mines 
in 1974 aggregated 31,000 tons of lead, 
about the same as in 1973. The company 
also reported that proven and probable 
ore reserves at yearend in the Bunker Hill 
mine totaled 3.27 million tons averaging 
2.276 lead, 3.5% zinc and 1.2 ounces of 
silver per ton. The company also reported 
that at yearend its 7046 interest in proven 
and probable reserves in the Star mine 
totaled 849,500 tons averaging 6.7% 
lead, 7.2% zinc, and 3.8 ounces of silver 
per ton.’ 


SMELTER AND REFINERY PRODUCTION 


Output of refined lead from the Nation’s 
five primary refineries in 1974 dropped 
slightly below production in 1973 as the 
gain in metal recovered from domestic 
concentrates failed to offset a decline in 
metal recovered from foreign ores and con- 
centrates. However, total primary metal 
production of 682,900 tons was the largest 


REECH Copper Corp. 1974 Annual Report. 


3 AMAX Lead Co. 1974 Annual Report. P. 5. 
uc Joe Minerals Corp. 1974 Annual Report. 


s Hecla Mining Co. 1974 Annual Report. Pp. 6-7. 
* Newmont Mining Corp. 1974 Annual Report. P. 


7 Gulf Resources & Chemical Corp. 1974 Annual 
Report. P. 11. 
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annual output since 1929. About 86% of 
the total output was recovered from domes- 
tic ores compared with 84% in 1973. 
Antimonial lead production at primary re- 
fineries declined 19% to 12,513 tons, 
continuing a general downward trend since 
1968. The average antimony content of 
the alloy increased 1.3% to 8.8%, the 
highest level since 1967. 

Metal production at the Herculaneum, 
Mo., smelter of St. Joe Minerals Corp. 
reached capacity in 1974 with a pro- 
duction of 230,870 tons of lead metal and 
lead alloys, about 15,900 tons more than 
in 1973.* 

ASARCO reported that lead production 
at its Omaha and Glover refineries, totaling 
218,600 tons, was about 9% less than in 
1973. The Omaha, Nebr., refinery treated 
base bullion essentially from the company's 
custom smelters at El Paso, Tex., and East 
Helena, Mont. Most of the concentrate 
treated at the Glover, Mo., smelter-refinery 
came from Kennecott’s Ozark mine at 
Sweetwater, Mo. The East Helena smelter, 
operating at 78% of rated capacity during 
the year, processed ore and concentrate 
from about 110 domestic mines in 7 States 
and from mines in Canada, Peru, and 
Australia. The El Paso lead smelter, operat- 
ing at 6796 of capacity in 1974, processed 
ore and concentrate from approximately 
36 domestic mines in 8 States and from 
mines in Peru, Canada, Honduras, Nicar- 
agua, Australia, and Mexico. The smelter 
was closed by a strike for 5 weeks during 
the year. The company reported the in- 
stallation of a computerized monitoring 
system at the Glover smelter to give early 
warning of increases in the sullur dioxide 
content of ground-level air so that oper- 
ations can be curtailed when necessary to 
assure compliance with State and Federal 
ambient air standards.’ 

The AMAX-Homestake smelter-rcfinery 
at Boss, Mo, produced 134,300 tons of 
refined lead, approximately onc-half of 
which was derived from concentrates treat- 
ed on toll for others.” 

At the Bunker Hill sinelter-refinery of 
Gulf Resources & Chemical Corp., lead 
production declined about 6% to 123,000 
tons. The lower output was attributed 
largely to interruption of operations, caused 
by storms and a 10-day labor strike by 
craft unions. In addition production was 
curtailed occasionally during weather in- 
versions to meet sulfur dioxide emission 
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standards." The Bunker Hill smelter pro- 
cessed) concentrates. from mines in six 
States and from mines in Canada and 
Peru. 

Secondary sinelter production of lead 
from recycled inaterials increased nearly 
7% to a new record output of 698,700 
tons, about 50% of the total smelter and 
refinery production. Approximately 130 
secondary plants were cngaged in recovery 
of lead and lead alloys from scrap materials 
during the year. Secondary metal output 
represented about 44% of total lead con- 
sumption in 1974. About six plants engaged 
in processing lead scrap closed during the 
year. 

U.S.S. Lead Refinery, Inc., a subsidiary 
of UN Industries, Inc., expanded its 
facilities for processing scrap lead materials 
at East Chicago, Ind., which will more than 
double the company’s production of anti- 
monial and soft lead. 


RAW MATERIAL SOURCES 


Primary smelters and refineries processed 
ores and concentrates from domestic mines 
yielding 586,000 tons of refined lead and 
antimonial lead. This represented nearly 
86% of total primary production, com- 
pared with 84% in 1973. Refined and anti- 
monial lead recovered from imported con- 
centrates smelted during the year amounted 
to 96,900 tons, about 14,600 tons less 
than in 1973. Lead recovered from lead 
scrap processed at primary plants increased 
to about 1.500 tons contained in antimonial 
lead coinpared with 1,100 tons in 1973. 

Scrap materials consumed in 1974 totaled 
929.100 tons, 61.400 tons more than in 
1973. About 95 secondary smelters ac- 
counted for nearly all of the total scrap 
consumed. New scrap in the form of pur- 
chased drosses and residues from a wide 
variety of sources aggregated 129,400 tons, 
about 14^: of the total scrap processed 
compared with 154,700 tons, about 18% 
of the total input in 1973. The remainder, 
old scrap. was largely battery plates, with 
small quantities of cable lead, type metal, 
solder, babbitt, and soft and hard lead. 

A small amount. of reclaimed scrap, 
totaling only 1,200 tons in 1974, was im- 
ported for processing in domestic plants. 


s Work cited in footnote 4. 

9 ASARCO Incorporated. 
P. 18. 

1^ Work cited in footnote 3. 

11 Gulf Resources & Chemical Corp. 1974 Annual 
Report. Pp. 8-11. 
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CONSUMPTION AND USES 


Domestic consumption of lead increased 
nearly 4% in 1974 to a new record of 
1.60 million tons. On a monthly basis 
consumption ranged from a low of 112,800 
tons in July to a new record high of 
nearly 157,000 tons in October. Use of 
lead increased in all major product sectors 
except chemicals (gasoline antiknock addi- 
tives) which declined nearly 9% from the 
1973 level and accounted for about 1646 
of total lead consumption. The 6% increase 
in the metal products sector, which ac- 
counted for 74% of the total consumption, 
represented gains in battery requirements 
and, to a lesser extent, ammunition. These 
gains more than offset combined losses in 
metal used in bearings, pipes, sheets, and 
solder. Changes in metal consumed in most 
other metal products were relatively minor. 
According to type of material consumed, 
soft refined lead represented 66% of the 
total consumption, antimonial lead ac- 
counted for 29%, and lead in other alloys, 
mainly solders and bearing metals, ac- 
counted for 4%. Lead in copper-base scrap 
accounted for 1% of total consumption. 

Lead requirements for battery grids and 
oxides increased 11% and accounted for 
53% of total lead consumption. The gain 
in battery lead consumption reflected in- 
creased demand for batteries used for power 
in starting, lighting, and ignition (SLI), and 
traction of motor vehicles, both on-the-road 
and off-the-road types. A total of 55.7 
million SLI-type batteries was produced 
in 1974, 1.4 million less than in 1973. Of 
the total battery production, about 44.4 
million were replacement, 10.1 million were 
original equipment, and the remainder were 
exported. The 9% drop in the quantity of 
lead used in antiknock compounds in 1974 
reflected a reduction in the average lead 
content per gallon of gasoline from about 
2.2 grams per gallon in 1973 to about 1.90 
grams per gallon, and a 2.5% drop in 
total gasoline production. 

Lead used in pigments, particularly red 
lead and litharge, increased 7% and ac- 
counted for 7% of the total consumption 
in 1974. Miscellaneous and other unclassi- 
fied uses increased 6% and accounted for 
3% of the total. About 5% of the total 
was used for ammunition. Lead used in 
metal products, other than battery compon- 
ents and ammunition, accounted for ap- 
proximately 15% of total consumption. 


The domestic supply of lead metal from 
all sources— primary and secondary pro- 
duction, imports for consumption, industry 
stock changes, and stockpile releases— 
totaled about 50,600 tons more than re- 
ported consumption and exports. The ap- 
parent excess supply in 1974, amounting 
to about 3% of reported consumption, was 
attributed partly to unreported consump- 
tion, incomplete export data, and stock 
buildup, especially by small producers 
and dealers that do not report to the 
Bureau of Mines. 


LEAD PIGMENTS 


Pig lead used in the production of 
lead oxides and pigments totaled nearly 
558,000 tons, about 9% more than in 1973. 
The quantity of lead used in making black 
oxide increased 20% and accounted for 
70% of the total lead in pigments. Litharge : 
production was down 12% and accounted 
for 26% of the total in 1974. Most of the 
litharge shipments went to battery manu- 
facturers and is included in “Other” in 
table 20. Litharge shipped for use in the 
ceramics industry increased nearly 30% 
constituting 29% of the total litharge 
shipments in 1974. 

Prices.—The published price of basic 
carbonate white lead in carload lots, 
freight allowed, remained unchanged at 
23.9 cents per pound, the same as in 
1973. The quoted price of red lead 
(Pb. O.) 95%, in carload lots at works, was 
unchanged at 21-21.2 cents per pound 
through April, then was advanced to 26 
cents in May, to 27.75 cents in June, 
27.75-29.25 cents in July, and remained 
unchanged thereafter to yearend. The 
price quotation of lead silicate (PbSiO:) 
remained unchanged at 23 cents during 
the year. The price quotation for com- 
mercial- grade litharge in carload lots at 
works remained unchanged at 21.25-22.75 
cents until May when the price was in- 
creased to 22.75-25.25 cents. The price 
was again increased in June to 26.50- 
27.25 cents and to 27.25-28.75 cents in 
July, remaining unchanged thereafter to 
yearend. 

The value of shipments of white lead, 
red lead, and litharge amounted to $89.2 
million, an average of $494 per ton com- 
pared with $72.9 million and $356 per ton 
in 1973. 


Foreign Trade.— Imports for consumption 
of lead pigments and compounds decreased 
30% in quantity but the value increased 
16% to $10 million. Litharge, which 
comprised 60% of the total quantity 
imported, decreased 40%; imports of 
chrome yellow, comprising 30% of the 
total, were 3% less than in 1973. Virtually 
all of the imports of litharge came from 
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Mexico; about two-thirds of the chrome 
yellow came from Japan. 

Exports of pigment-grade lead oxides 
totaled 3,390 tons valued at $1.92 million 
and exports of lead oxides other than pig- 
ment grade amounted to 1,680 tons valued 
at $1.51 million. Shipments went to 25 
countries. 


STOCKS 


Inventories of refined and antimonial 
lead at primary smelters and refineries 
trended downward in the first 7 months of 
1974 from about 26,100 tons at the 
beginning of the year to a low of 17,600 
tons at the end of July then trended up- 
ward through the next 4 months to 24,600 
tons at the end of November. In December 
refiner's stocks increased sharply to about 
37,300 tons at yearend, indicating a gain 
of 11,200 tons for the year. Stocks of lead 
in base bullion at yearend were about 3,300 
tons less than a year earlier, but the lead 
content of ore and matte stocks increased 
nearly 23,400 tons. 


Stocks of lead in all forms at consumer 
and secondary smelting plants totaled 
nearly 166,600 tons at yearend, about 


42,500 tons more than at yearend 1973. 
Refined soft lead constituted 64% of the 
total compared with 68% in 1973. 

Stocks of refined lead, lead in anti- 
monial lead, and lead in alloys at pro- 
ducers and consumers plants totaled 202,- 
600 tons representing less than 2 months' 
domestic consumption. Stocks of new and 
old lead scrap at secondary smelters in- 
creased about 19,900 toas to 104,100 tons 
at yearend. 


PRICES 


The U.S. producer price for common 
and corroding-grade lead on a nationwide 
basis as reported by Metals Week advanced 
on January 4 from a split quotation of 
18-19 cents to 19.0 cents per pound. In 
the last week of March the price was 
advanced again to 21.5 cents remaining 
unchanged until mid-June when the price 
quotation was split at 21.5-24.5 until 
June 21 when all producers quoted 24.5 
cents per pound, a new record high; there- 
after, the lead price remained unchanged 
to yearend. The weighted average monthly 
U.S. producer price ranging upward from 
18.98 cents in January to 24.50 cents in 
December, indicated a 29% gain during 
the year. The average price for the year 
was 22.53 cents compared with 16.29 cents 
in 1973. 


The London Metal Exchange (LME) 
cash bid price for lead in terms of U.S. 
currency, trended upward in the first 
quarter from an average of 25.62 cents 
per pound in January to 32.13 cents in 
March, declining steadily thereafter to a 
low of 24.17 cents in November, and 
rising slightly to 24.20 cents in December. 
The LME price exceeded the U.S. price 
during the first 8 months of 1974 and was 
near parity with the U.S. price during the 
last 4 months of the year. The average 
LME cash price for the year was 26.83 
cents, based on a monthly average Sterling 
Exchange rate of 233.93 cents, compared 
with an average price of 19.47 cents, in 
1973 with Sterling Exchange averaging 
245.10 cents. 


FOREIGN TRADE 


Exports of lead metal, lead alloys, and 
scrap materials declined 4% in 1974 below 
the record high level established in 1973. 
Metal and alloy exports totaled nearly 
62,000 tons, about 4,600 tons less than 
in 1973, whereas scrap outflow (59,400 


tons) was only slightly less than in 1973. 
About 61% of the total wrought and 
unwrought metal exported went to west 
European countries; most of the remainder 
went to Brazil, Canada, and Japan. Nearly 
38% of the scrap shipments went to 
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Canada and the remainder to about 22 
other countries. In addition 111,200 tons 
of lead and zinc concentrates was exported. 
Nearly one-half of the concentrates was 
shipped to Japan; and most of the re- 
mainder went to  Beleium-Luxembourg 
(26%), Brazil (10%), Romania (15%), 
Yugoslavia (4%), and Mexico (4%). 
The quantities of lead and zinc contained in 
the concentrates are not available separ- 
ately. 

General imports of lead materials into 
the United States in 1974 dropped 26% 
to a total of 214,700 tons valued at $92.1 
million. Receipts of lead in concentrates 
and other unrefined materials were down 
13%, and metal receipts dropped 34% 
from the 1973 level of imports to about 
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118,400 tons, the smallest quantity of 
metal imported since 1946. As in 1973 the 
decline in lead imports in 1974 was 
attributed partly to the effect of the lead 
dumping determination by the International 
Trade Commission against Canadian and 
Australian exporters. Metal receipts from 
Australia and Canada were approximately 
42,000 and 22,000 tons, respectively, less 
than in 1973. 

Peru was again the leading supplier of 
crude lead materials with nearly 28% of 
the total imports; shipments from Australia, 
Canada, Honduras, and Mexico accounted 
for most of the remainder. Canada, Peru, 
and Mexico together furnished 92% of 
the total metal imported. 


WORLD REVIEW 


Mine production of lead in 1974 in 
market economy countries of the world, 
based on data compiled by the Bureau of 
Mines, totaled 2.71 million tons, about 
8% less than in 1973. Mine production 
in centrally controlled economy countries, 
including Yugoslavia, was estimated to be 
1.13 million tons, 29.5% of the total world 
production of 3.84 million tons. Smelter 
production of lead in market economy 
countries, limited to primary metal where 
possible, totaled 2.64 million tons and the 
output from centrally controlled economy 
countries was estimated to be 1.18 million 
tons yielding a world total of 3.82 million 
tons. Compared with 1973, the 1974 world 
mine production showed an 0.8% decline, 
whereas the world smelter production 
registered a 0.6% gain. 

The United States increased its lead as 
the country producing the most lead from 
mine sources, accounting for 1756 of the 
world total. Other countries producing 
over 100,000 tons of lead in mined ore 
were the U.S.S.R., Australia, Canada, 
Mexico, Peru, Yugoslavia, Bulgaria, North 
Korea, and the People's Republic of China, 
in descending order of quantity mined. The 
North American continent produced 1.29 
million tons or 34% of the world total. 

The United States again was the leading 
producer of primary lead metal. The 
U.S.S.R. probably ranked second, followed 
by Australia, Mexico, Japan, France, Yugo- 
slavia, Canada, West Germany, Bulgaria, 
the People’s Republic of China, North 


Korea, and Belgium. Each of the 13 coun- 
trics produced over 100,000 tons of lead 
and collectively they accounted for 79% 
of the 1974 world production. The smelter 
output data for Yugoslavia, Bulgaria, and 
Belgium may include recovery from second- 
ary materials. 

Data released by the International Lead 
and Zinc Study Group (ILZSG) on con- 
sumption of refined lead in market economy 
countries estimated a total of 4.07 million 
tons in 1974, about 0.2% more than the 
final figure for 1973. The greatest increase 
was in the United States which accounted 
for 37% of world market economy con- 
sumption; France, West Germany, Japan, 
and the United Kingdom registered de- 
creases in consumption in 1974. ILZSG 
reports of world lead metal production 
showed a deficit in supply of 130,000 tons 
in 1974 probably accounted for by com- 
bined changes in producers stocks and 
the U.S. Government stockpile. 

Australia.—Due to reduced output from 
Broken Hill mines, mine production of 
lead in 1974 was 7% below that of the 
previous year and totaled 415,900 tons. 
The Zinc Corporation (ZC) and New 
Broken Hill Consolidated (NBHC) mines 
were handicapped by delays in develop- 
ment brought on by caving in stopes of 
the NBHC mine in 1973, by labor dis- 
putes, and a shortage of manpower. None- 
theless Australia remained the world's 
third ranking lead-producing country. 

The combined production of refined lead 


and lead bullion within Australia was 374,- 
800 tons, about the same output as in 
1973. Broken Hill Associated Smelters, Pty. 
Ltd., a subsidiary of Conzinc Riotinto of 
Australia, Ltd., at Port Pirie produced 
222,600 tons of refined lead. Mount Isa 
Mines Ltd., 49% owned by ASARCO, at 
Mount Isa produced 139,200 tons of lead 
in unrefined products during fiscal 1973- 
74; and Sulphide Corp., Pty. Ltd., a 
subsidiary of Conzinc Riotinto produced 
27,500 tons of lead bullion for refining 
elsewhere. 

Consumption of primary lead in Australia 
declined about 4% in 1974 from the 
record level of 1973. Batteries, using 
metal and oxides, accounted for 48% of 
the total 54,100 tons of primary lead con- 
sumption. Total lead consumption was 
estimated to be 92,600 tons including re- 
fined pig lead and lead content of anti- 
monial lead. 

Canada.— Mine production of lead con- 
tained in ores and concentrates was below 
normal capacity in 1974 and decreased 
15% from the 1973 output to about 365,- 
000 tons. Production of primary refined 
metal dropped from 206,000 tons in 1973 
to 138,000 tons in 1974. Strikes or lock- 
outs at mines operated by Cyprus-Anvil 
Mining Corp., Brunswick Mining & Smelt- 
ing Co. Ltd., and Cominco, Ltd., reduced 
mine production, and a 4-month strike at 
Cominco’s Trail, British Columbia, plant 
cut refined metal production. 

As a result of a U.S. International Trade 
Commission finding of injury from lead 
imports, shipments of lead to the United 
States from Canada were reduced to 
avoid penalties for dumping. Exports of 
refined lead worldwide decreased 37% to 
79,050 tons, with 40% going to the United 
Kingdom and 39% to the United States. 
Exports of concentrates were maintained 
at a high level, totaling 213,900 tons of 
contained lead; 58% went to Japan, 13% 
to the United States, 1076 to West Ger- 
many, and the balance to other European 
countries and Brazil. Consumption of 
primary metal within Canada was esti- 
mated at 75,000 tons in 1974. Secondary 
recovery was about 38,000 tons in 1974. 
Imports of refined lead in 1974 were 
12,500 tons mostly from Japan and the 
United. States. 

The Yukon Territory provided the largest 
share of lead mine production with 3246 
of the total; Northwest Territories ranked 
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second with 27%; British Columbia, 18%; 
New Brunswick, 1556; Newfoundland, 4%; 
Ontario, 3%; and three other provinces 
1% of the total. 

One of the two largest mine sources of 
lead was the Faro operation of Cyprus- 
Anvil Mining Corp. in Yukon Territory. 
This open pit mine and concentrator pro- 
duced over 96,000 tons of lead in concen- 
trates in 1974 from an ore body estimated 
to contain 63 million tons averaging 3.40% 
lead, 5.72% zinc and 1.19 ounces of silver 
per ton. 

The second largest lead mine was oper- 
ated by Pine Point Mines Ltd., a subsid- 
iary of Cominco, Ltd., located at Pine 
Point in Northwest Territories. The csti- 
mated lead production in 1974 was about 
90,000 tons. Ore reserves reported at the 
end of 1974 were 40 million tons averaging 
7.8% combined zinc and lead; in past 
years the lead content has been about one- 
third of the combined assay. Cominco also 
produced concentrates containing about 
60,000 tons of lead from the Sullivan mine 
in British Columbia. 

Brunswick Mining & Smelting Corp. 
Ltd., owned 64% by Noranda Mines Ltd., 
produced 44,200 tons of lead from its 
mines near Bathurst and its smelter at 
Belledune, New Brunswick. 

Greenland.— The Black Angel mine at 
latitude 71° N. successfully completed its 
first full year of production yielding 634,- 
000 tons of ore containing 111,000 tons 
of zinc and 32,000 tons of lead. Greenex 
A/S, 62% owned by Cominco, Ltd., is the 
operating company in this territory of 
Denmark. Ore reserves were reported as 
3.86 million tons with 15.7% zinc content 
and 5.1% lead content. Lead and zinc 
concentrates were sold to western Europcan 
smelters mainly on the British market. 

Honduras.—Rosario Resources Corp. re- 
ported that the El Mochito mine had the 
best year in its history. The company re- 
ported that production in 1974 from 328,- 
000 tons of ore yielded 22,700 tons of lead, 
25,600 tons of zinc and over 3 million 
ounces of silver. Total ore reserves in the 
area were increased to 5.8 million tons with 
an average grade of 5.10% lead, 8.60% 
zinc, 0.26% copper and 5.73 ounces of 
silver per ton. Rosario participated in a 
joint exploration venture with ASARCO 
Inc. to explore the old Rosario mine in 
depth. 

Ireland.—Construction and development 
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work at the Navan mine were suspended 
by Tara Exploration and Development Co. 
Ltd., in August 1974 because terms of 
the proposed State Mining Lease offered by 
the Irish Government were unacceptable. 
During the suspension, negotiations con- 
tinued and agreement on a revised lease 
was announced in February 1975. As a 
result of the delay and of world-wide 
inflation, the estimated capital cost of the 
project was increased from $87 million 
(in 1973) to $150 million (in early 1975). 
Prior to the shutdown, 95,000 tons of 
development ore estimated to grade 11.4% 
zinc and 2.4% lead was stockpiled on the 
surface. The mine and concentrator were 
being designed to treat about 2.5 million 
tons of ore annually. 

Mogul of Ireland, Ltd., a subsidiary of 
International Mogul Mines Ltd., operated 
its mine near Silvermines in County Tip- 
perary and reported production of 23,600 
tons of lead concentrate and 96,300 tons 
of zinc concentrate. Ore reserves were 
estimated at 8,470,000 tons averaging 
2.75% lead and 6.48% zinc. 

Irish Base Metals Ltd., a subsidiary of 
Northgate Exploration Ltd., operated the 
Tynagh mine in County Galway and pro- 
duced concentrates containing 26,500 tons 
of lead, 19,700 tons of zinc and 870,000 
ounces of silver in 1974. 

Mexico.—Lead mine production in- 
creased 2276 from 1973 to 1974 to a 
total of 240,300 tons. Industrial Minera 
Mexico, S.A. had a lead output of 108,200 
tons and Industrias Penoles S.A. reported 
production of 107,000 tons. Only 15,000 
tons of lead in concentrates were produced 
for export by Mexican mines. Industrial 
Minera was modernizing its lead smelter 
in Chihuahua to achieve a capacity of 
130,000 tons per year by 1976. Met-Mex 
Penoles, S.A., a subsidiary of Industrias 
Penoles, continued making improvements to 
the sintering, sulfuric acid, and refining 
plants at Torreón, designed to increase ca- 
pacity to 190,000 tons per year and reduce 
atmospheric pollution. 

In April 1974, ASARCO sold part of 
its equity in Industria] Minera Mexico 
(formerly Asarco Mexicana S.A.) to Mexi- 
can investors reducing its residual owner- 
ship to 34% of the outstanding stock. 

Morocco.—Lead was the second most 
important mineral export of Morocco (after 
phosphate rock), even though production 
dropped 20% by metal weight, or 11% 
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by concentrate weight, to 141,000 tons 
of concentrates in 1974. The largest lead 
mine located at Zeida maintained the 
same level of production as in 1973, pro- 
ducing 40,000 tons of concentrate. Three 
other mines, at Touissit, Aouli, and Aoum, 
had decreased activity due either to a 
strike or depletion of reserves in the older 
parts of the mine. 

Discussions with the U.S.S.R. for geo- 
logical studies in the northern Rif Moun- 
tains concentrated on exploration for lead 
and zinc in this region. A new lead smelter 
was planned for the Meknes area to 
accommodate the production of several 
small mines. 

Peru.—With a mine production of 
224.900 tons of recoverable lead, Peru 
ranked sixth among lead-producing nations 
in 1974. This output was used to produce 
88,850 tons of refined lead with most of 
the balance exported as concentrates. The 
lead exported from Peru included 26,200 
tons in lead concentrates and 40,000 tons 
of lead metal shipped to the United States. 

At the El Povenir mine, Cia, Minera 
Milpo was expanding capacity from 1,000 
to 1,800 tons of ore per day, and was 
planning to increase lead concentrate pro- 
duction to 22,000 tons per year. El Por- 
venir ore averaged 4.3% lead, 6% zinc, 
and 5 ounces of silver per ton. 

The Santander mine of the St. Joe 
Minerals Corp. continued development to 
convert from the former open pit opera- 
tion to a completely underground operation 
using trackless mining equipment on three 
new levels. Production of lead concentrate 
was at the rate of 10,000 tons per year. 

Spain. — Spanish lead production was ex- 
pected to increase by 40,000 tons per 
year within the next few years. The 
Rubiales zinc-lead mine in the province of 
Lugo in northwestern Spain was scheduled 
for development in 1975 and initial pro- 
duction. by 1977. The principal share- 
holders were Cominco Europe N.V., 47.5% ; 
Union Corp. (Luxembourg) S.A., 27%; 
and Dugwill Pty., Ltd., Asturiana de Zinc 
S.A., and Banco Urquijo S.A. sharing the 
balance. At full production the Rubiales 
mine will have an annual production of 
16,500 tons of lead concentrate and 126,- 
000 tons of zinc concentrate. Another 
zinc-lead development project, the d'Azna- 
collar mining complex of d’Aznacollar 
d'Andaluza de Piritas S.A. (APIRSA) 
was started during 1974 with full produc- 


tion of 42,000 tons of lead concentrate 
and 98,000 tons of zinc concentrate ex- 
pected by 1978. A zinc-lead mine being 
developed by Asturiana at Huelva was 
due to reach capacity in 1975 producing 
3,300 tons of lead and 7,700 tons of zinc. 
A new lead smelter was planned at Linares 
to be built by a consortium of Ca La 
Cruz, Cie. Royale Asturienne des Mines 
S.A., EN Adaro, Société Miniére et Metal- 
lurgique de Peñarroya and Cia. Minero 
Metallürgica Los Guindos S.A. 
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Yugoslavia.—Trepta Enterprises contin- 
ued to work toward increased lead and 
zinc mine capacity by renovating or de- 
veloping five mines in Serbia and one 
mine in Montenegro. The concentrates 
are to go to the Trepča at Zvečan. 
Two new lead and zinc mines were planned 
in Macedonia with a total capacity of 
1.5 million tons of ore per year. Concen- 
trates from the Macedonia mines will be 
processed in the smelter at Titov Veles. 


TECHNOLOGY 


The International Lead Zinc Research 
Organization (ILZRO) reported that bat- 
teries and environmental health were the 
principal areas of its research activities in 
1974. Fundamental research in the battery 
area to improve technology was directed 
toward obtaining a better understanding 
of the mechanisms of active material 
shedding in the positive electrodes of the 
lead-acid system, effects of minor con- 
stituents in the system, the effect of aging 
of grids on anodic corrosion, and new 
approaches to paste mixing. The basic 
thrust of fundamental research conducted 
in cooperation with the U.S. Naval Re- 
search Laboratory (NRL) was to improve 
efficiency and power density of the lead- 
acid battery as well as to determine the 
active material softening failure mechanism 
of the PbO; electrode. 

ILZRO research in the environmental 
health area included investigations of 
population and occupational exposures to 
lead. Studies completed on a large group 
of workers employed in lead production 
facilities or battery plants over a 23-year 
period disclosed that the life expectancy 
of lead workers is approximately the same 
as that of all U.S. males. A study con- 
ducted in Tokyo, Japan of policemen ex- 
posed to low concentrations of lead in 
areas of heavy traffic concluded that at 
the present level of lead in air in Tokyo, 
no direct relationship between lead levels 
in blood and urine could be established. 

Other ILZRO lead research was directed 
toward developing new low-cost alloys for 
the electric power industry, improved 
methods of splicing cable sheathing, funda- 
mental work in the ceramics area, and field 
evaluation of synthesized organolead com- 
pounds. 

Gould Inc. announced that it had de- 
veloped a new heavy-duty battery, impervi- 
ous to vibration, that operated corrosion 


free and required no water. The lead- 
calcium, maintenance-free battery retains 
its charge 6 to 8 times longer than ordinary 
batteries and has up to 3056 more cranking 
power. 

The transition to lead-calcium instead 
of lead-antimony grids will have an eco- 
nomic effect on secondary lead smelters as 
the antimony profit will be largely lost 
when large volumes of battery scrap are 
recycled. 

Bureau of Mines engineers at Spokane, 
Wash., completed a comprehensive study 
of the Nation's primary lead resources to 
determine the degree of U.S. self-sufficiency 
in lead. Costs of producing lead from 
various known resources were developed by 
the engineers to define the future avail- 
ability of lead at various price levels. The 
study concluded that the United States 
can be self-sufficient and meet demands 
for lead for over 100 years at current 
rates of consumption. Seventy-five percent 
(60 million tons) of the available lead 
is estimated to be recoverable at prices 
under 20 cents per pound, and 9056 of the 
total (72 million tons) is recoverable at 
prices under 50 cents.” 

Research metallurgists at the Bureau 
of Mines laboratory in Reno, Nev., re- 
ported that promising results were obtained 
in applying chlorine-oxygen leaching to 
recover metals from complex sulfide con- 
centrates which cannot be processed by 
smelting. Lead and silver in these con- 
centrates were converted to insoluble forms 
and subsequently recovered from the leach 
residue by hot brine leaching and pre- 
cipitation as lead chloride. High-purity 
lead was produced by fused-salt elec- 
trolysis. 

Bureau metallurgists also developed a 


Ts MES P., J. S. Coffman, W. L. Rice, and 
M. H. Hibpshn hman. Availability of U.S. Primary 
Lead | Reines BuMines 1C 8646, 1974, 60 pp. 
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method of processing galena concentrates 
without SO: or lead emissions by leaching 
with brine solution containing FeCls. Over 
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was electrolyzed in a fused-salt cell to 
obtain lead metal meeting ASTM stand- 
ards. Efforts to scale up the process and 


99% of the lead was converted to PbCl; develop an efficient demonstration cell 
in bench-scale tests, while sulfur was continued. 
changed to the elemental form. The PbCI: 
Table 2.—Mine production of recoverable lead in the United States, by State 
(Short tons) 

State 1970 1971 1972 1973 1974 
er ß SN aa ER 6 SH 
AJPIZOUN EE 285 859 1,763 763 1,059 
California äere ee AE Se 1,772 2,284 1,153 44 85 
(0703703 d: Yo Ce nu hoo oom ͤ K 21,855 25.746 81,346 28,112 24,609 
Idaho oc et mendosa y ice dise 61,211 66,610 61,407 61,744 51,717 
Ff ³⁰¹wm ] ͤ ee see 1.532 1.238 1,335 541 493 
F Hüõ»’o“! xxx 88 80 SC fe Sz RE 
Ill C ae EL LL See NS M 85 204 279 
MiSSOUüEL EE EE 421,164 429,634 489,397 481,143 562,097 
Mane ee Ee deed 996 615 287 176 154 
Nevada EES 364 111 (2) EAA 1,785 
New Mexico 222222222 3,550 2,971 3,582 2,556 2,364 
New York ...... EE 1,280 877 1,089 2,304 8,076 
Oklahoma .............-.-------22222222.22 797 ee WS pw Ww 
Oregon nos he teb EE (1) Ge =2 E Ww 
South Dakota `, 8 At S E 
Utah -it oes a ee e RU e iem 45,371 88,270 20,706 13,733 10,510 
ir ill 8 3.356 8,386 3,441 2,637 8,106 
r . 6,784 5,177 2.567 2,217 1.299 
Wisconiin s 761 752 757 844 1,285 
Other Stats T 20 e e 2 

Total ah en K LA Ls 571.767 578,550 618,915 603,024 663,870 


W Withheld to avoid disclosing individual company confidential data; included in “Other States." 


1 Less than % unit. 
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Table 4.—Mine production of recoverable lead in the United States, by month 
(Short tons) 
Month 1973 1974 Month 1978 1974 

January . ............ 53,462 57,149 Au guet 55,662 58,670 
February ........-...- 49.958 52,785 September ..........-- 61,8394 49,976 

arch "ele is ols 45,302 57,956 October ..............- 63,748 64,919 
April tegt X 40,056 62.297 November 49,006 53,222 
May og. 55.934 63,348 December 53,205 63,902 
June — o Der 43,907 64,884 
July ee ace Us 51,395 64,763 Tota] ........... 603,024 663,870 


Table 5.—T wenty-five leading lead-producing mines in the United States in 1974, in order 
of output 


Rank Mine County and State Operator Source of lead 

/ AA Iron, Mo . ....... AMAX Lead Co. of Missouri - Lead ore. 

2 Fletcher Reynolds, Mo .... St. Joe Minerals Corp ...... Do. 

A Ozark est 8 ---- do EE Ozark Lead Co .............. Do. 

A  Magmont . ........ Iron, lo Cominco American, Inc ..... Do. 

5 Brushy Creek ....... Reynolds, Mo .... St. Joe Minerals Corp ...... Do. 

6 Viburnum No. 29 — Washington, Mo . 222- do .............-..-...- Do. 

7 Viburnum No. 28 Iron, Mo ` %;; Do. 

8 Bunker Hill Shoshone, Idaho The Bunker Hill obo Lead-zinc ore 

9 Lucky Friday EE, ossis Hecla Mining Co ne Lead ore. 

10 Star Unit dO» Mt uci o ] 11!!! 8 Lead-zinc ore. 

11 Indian Creek No. 32 Washington, Mo St. "doe: Minerals Cord Lead ore. 

12 Viburnum No. 27 ... Crawford, Mo )) TA Do. 

13  Burgin ..............- Utah, Utah -... Kennecott Copper Cord Lend-zine ore. 

14 Idarado o Ouray and San Idarado Mining Co Copper- lead 

Miguel. Colo. zinc ore. 
15 Indian Creek No. 23 Washington, Mo .. St. Joe Minerals Corp ...... Lead ore. 
16 Leadville 2 ......- Lake, Colo ...... American Smelting and Lead-zinc and 
Refining Co. lead-zinc- 

copper ores. 

17 Sunnyside San Juan, Colo .. Standard Metals Corp ..... .  Lead-zinc ore. 

18  Austinville and Ivanhoe Wythe, Va The New Jersey Zinc Co .... Zinc ore. 

19 Balmat 33 p 5 St. Joe Minerals Corp ...... Do. 

20 Camp Bird ... ....... Ouray, Colo Federal Resources Corp ..... Lead-zine ore. 

21 Egle Eagle, Colo The New Jersey Zinc Co .. Zinc ore. 

22 Ground Hog . ...... Grant, N. Mex ... American Smelting and Do. 

Refining Co. 

23 Dayrock „ Shoshone, Idaho Day Mines, Ile Lead ore. 

24 Pan American . .... Lincoln, Nev ..... St. Patrick Mining Co. Ine  Lead-zinc ore. 

25 Bulldog Mountain . . Mineral Colo .... Homestake Mining Co ...... Silver ore. 


Table 6.—Refined lead produced at primary refineries in the United States, by source 


material 
(Short tons) 
1970 1971 1972 1973 1974 
Refined lead: ! 
From primary sources: 
Domestic ores and base bullion .. 52K,046 513.022 57 7.398 567.256 580.078 
Foreign ores and base bullion ....- 138,644 16,993 103,001 107,260 92,946 
Total ui oo ice cc reset 666,730 650,015 680,399 614,516 673,024 
From secondary sources ..............- 4.367 1,228 1,189 Re m 
Grand total ... _. — 611.097 651.238 681,588 674,016 678,024 
Calculated value of primary refined lead 
(thousands 22222 3209.220 $180,574 $204,528 $219,757 $808,265 


1 GSA metal is not included in refined lead production. 
? Value based on average quoted price and excludes value of refined lead produced from scrap at 
primary refineries. 
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Table 7.—Antimonial lead produced at primary lead refineries in the United States 


Antimony content Lead content by difference (short tons) 


Year Production Short From From From 
(short tons) tons Percent domestic foreign scrap Total 
ore ore 

497100 20,438 1.184 5.8 8.826 2.829 7.599 19.254 
191111112 19,686 1.191 6.0 12.247 3.869 2,319 13,495 
1171777 mL 15,051 1,050 7.0 6,136 2,049 5.816 14.001 
1978 once 15,455 1,167 7.6 9,020 4,203 1,065 14.28 
19711 s mum 12,513 1,097 8.8 5,479 3,948 1,549 11,416 


Table 8.—Stocks and consumption of new and old lead scrap in the United States in 1974 
(Short tons, gross weight) 


Consumption 
Class of consumers and Stocks Receipts Stocks 
type of scrap Jan. 1 New Old Total Dec. 31 
scrap scrap 
Smelters and refineries: 
Soft lead `, 2,007 33,814 E 33,641 33,641 2,180 
Hard lead ...............- 656 56,571 za 54,778 54,778 2,449 
Cable lead ................ 1,335 46,801 zu 45,501 45,507 2,629 
Battery-lead plates §4,225 619,016 a: 614,364 614.364 58,877 
Mixed common babbitt .... 434 5.948 n 5,984 5.984 398 
Solder and tinny lead ..... 1,190 12,999 " 13,663 13,663 526 
Type metals 2,208 26,464 TA 25.745 25,145 2,927 
Drosses and residues 21,999 141,560 129,400 =o 129,400 34,159 
Total 6A 8 84.054 943.173 129,400 193,642 923,082 104,145 
Foundries and other 
manufacturers: 
Soft lead ................. m d es eT m e 
Hard lead ES E xm Ze za eT 
Cable lad DS 8 SS CNN s -—-— 
Battery-lead plates D ue ER Se MM Me 
Mixed common babbitt ... . 239 5,804 am 6,041 6,041 2 
Solder and tinny lead ..... sie 8 Ge 2 ES DS 
Type metals Nn M xs RM SE E 
Drosses and residues "PE E aa "T CR Ene 
Total 225.2 ee 239 5,804 EN 6,041 6,041 2 
All consumers: 
Soft lead ................- 2,007 33.814 Sc 33,641 33,641 2,180 
Hard lead 656 66,571 Fw 54,778 54.778 2.449 
Cable lea. 1.335 46,801 a 45,507 45,507 2,629 
Battery-lead plates 54,225 619,016 Se 614,364 614.364 58.877 
Mixed common babbitt . .. 67 11,752 NS 12.025 12,025 400 
Solder and tinny lead 1,190 12,999 n 13,663 13.663 526 
Type metals 2,208 26,164 ME 25,145 25,145 2,927 
Drosses and residues ...... 21,999 141,560 129,400 TA 129,400 34,159 
Grand total 84,293 948,977 129,400 799,723 929,123 104,147 


Table 9.—Secondary metal recovered ' from lead and tin scrap in the United States in 
1974, by type of product 
(Short tons) 


Lead Tin Antimony Other Total 
Refined pig lead _____-_____._______----------- 189,002 -- aa n 189,002 
Remelt lead ............-.-....-----2.....----- 49,214 S SL KS 49,214 
TOU BEE 238,216 xs SR z2 238,216 
Refined pig tin __------------------------ lll. che 1,990 Ss? BS 1,990 
mel in EN 239 SÉ? o 239 
Total unco aano RR E eap dace trud M 2,229 m We 2,229 

Lead and tin alloys: 

Antimonial lead ` 311,503 ROS 18,963 451 891.720 
Common babbittkkWk! 12,469 503 1,253 1 14,226 
Genuine babb itt 21 125 10 4 160 
S ͥÜͤiÜſſ ³⁰˙ũA d y tees 26,783 5,863 743 43 33,432 
Type metaaa]lkkk 20,758 1,088 2,484 oe 24,330 
Cable lead ` eee 12,551 EN 105 "H 12,656 
Miscellaneous alloys `. 616 41 12 78 747 
M/ ³ðVw.AA eee oo n 444,101 8,423 23,510 577 477,271 

Tin content of chemical products .............. 661 Lt vu 6 


Grand. ot!!! Een 682,917 11,313 23,570 577 718,377 


1 Most of the figures herein represent actual reported recovery of metal from scrap. 
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Table 10.— Secondary lead recovered in the United States 


(Short tons) 
1970 1971 1972 1973 1974 
As metal: 

At primary plants 4,367 1.223 1.189 GH ON 
At other plant 154,800 148,911 172,168 186,124 238,216 
ff! EE x 159,167 150,134 173,357 186.124 238.216 

In antimonial lead: 
At primary plants 2222s 1,599 2.379 5,816 1,065 1,549 
At other plants 340,759 $40,333 840,066 $74,178 869,954 
Total cem ine ĩð ðâ ee 848,358 342,712 $45,882 875,778 371.503 
In other alloys ss 89,865 103,961 97,358 92,884 88,979 

Grand total: 
Güntttti cR 597,390 596,797 616,597 654,286 698,698 
Value (thousands) .............. $187,461 $165,790 $185,340 $213,166 $814,833 


Table 11.—Lead recovered from scrap processed in the United States, by kind of scrap 
and form of recovery 


(Short tons) 

Kind of scrap 1973 1974 Form of recovery 1973 1974 

New scrap: As soft lead: 
Lead-base ........... 110,787 92,680 At primary plants .. ashes TR 
Copper-base ......... 4,506 4,792 At other plants ..... 186,124 288,216 
Tin-base ............ 403 281 ———————— 
„ Total ——— . 188.124 239.216 
F u [m antimonial lead? ..... 875,778 571.505 
Old scrap: In other lead alloys ..... 75,545 12,597 
Battery-lead plates 369,819 418,400 In copper-base alloys ... 16,805 16,361 
Al other lead-base .. 153,938 169,184 In tin-base alloys -...... 84 21 
Copper-base ......... 14,831 13,359 ——————————— 
Tin-base ...........- 2 2 Totaal 468.162 460,482 
Total. 538.590 600,945 Grand total! 654,286 698,698 

Grand total 654,286 698.698 


lIncludes 1,065 tons of lead recovered in antimonial lead from secondary sources at primary 
plants in 1978 and 1,549 tons in 1974. 


Table 12.—Lead consumption in the United States, by product 
(Short tons) 


Product 1978 1974 Product 1978 1974 
Metal products: Pigments—Continued: 
Ammunitio! 81.479 87.090 Pigment colors ......... 16,963 17,336 
Bearing metals 15.657 14,609 Other! ............-.-.- 477 118 
Brass and bronze ...... 22,135 22,240 ———— 
Cable covering 43,005 43.426 Toe ĩðͤ d mud 108.766 116,218 
Calking lead 20,057 19.739 i = 
Casting metals 255 7.507 E antiknock 
Foi E 4 404 additives -—----------- 274,410 250,502 
Pipes, traps, and bends . 21.291 16,455 Miscellaneous chemicals 944 708 
Solder DI 1.770 66.280 E 278,364 2614210 
i Miscellaneous uses: 
artery grids, Annealing --.---------- 8.974 4.097 
posts, ete - 365.557 391.479 Galvanizing ...........- 1.294 1,664 
Se * ----- ROSEN 28050 Lead plating ----------- 744 498 
erne metall , A i 
Type meta 21.922 20.516 Ao 
77 NIRE Totaal 26.860 27.677 
Total ———————— 1.108.480 1.180.222 Other. unclassified uses 21.749 24.098 
Pigments: 3 541. 1.599. 
White lee 1.749 1.996 Grand total? 1.541.209 1,599,427 
Red lead and litharge .. 89,577 96,163 


1 Includes lead content of leaded zinc oxide and other pigments. 
3 Includes lead which went directly from scrap to fabricated products. 
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Table 13.—Lead consumption in the United States, by month 


(Short tons) 

Month 1973 1974 Month 1973 1974 
Januar 135,308 140,971 August 3 125.707 143.953 
February ...............- 131,695 129,404 September ............-..- 124,793 143,712 
March EE 143,197 130.884 October 140.655 156.780 
Apf rl e a 128.432 126.500 November Da 131.420 136,434 
May um to Ami ce uenis 128,776 142,615 December 120.208 113.842 
I ³˙·”»/ꝗ3i55 T 129.124 121.530 — — 
/ ³»¹¹AAͤ ͤ; EC 101.894 112.802 Total! ... ......... 1,541,209 1.599.427 


Includes lead which went directly from scrap to fabricated products and lead contained in leaded 
zinc oxide and other pigments. 


Table 14.—Lead consumption in the United States in 1974, by class of product and type 


of material 
(Short tons) 


Lead in Lead in 
Product Soft antimonia] Lend in copper-base Total 
lead lead alloys scrap 
Metal products ` 181.205 64.121 67,702 15,320 328,348 
Storage batteries 475,619 376,220 42 - 851,881 
Pigments 2 .. .........--2.-2222222222 116,127 86 M 116,213 
Gnemelll.l 251.093 117 i 1 251,210 
Miscellaneous `. 13,432 14,231 14 e 27.677 
Unclassified ...... ..... l.c eee 21.942 1,146 1,010 i 24,098 
VV ME 1,059,418 455,921 68,768 15,320 11,599,427 


1 Includes lead which went directly from scrap to fabricated products and lead contained in leaded 
zinc oxide and other pigments. 


Table 15.—Lead consumption in the United States in 1974, by State’ 
(Short tons) 


Refined Lead in Lead Lead in 

State soft antimonial in cop per-base Total 
lead lead alloys scrap 
California 113,333 47,177 4,177 690 165.377 
Colorado ««õ« «4 1.231 1,153 58 2,442 
Connecticut ...... SJ ie tra E E eats 9,585 9,160 TE 1,332 20,077 
District of Columbia 131 Bie zi rts 181 
Florida uon redo 2 mE 10,032 8,584 s 18,566 
Georgia §öÜ4%%o9 udo ĩðͤ v Ec Mawa 50,936 24.588 268 75.792 
, oo ent cae ee ee ee 95,048 42,258 9.658 1,580 148,534 
Iain; 8 145.259 52.688 3.317 308 201,572 
Kansas C 16.748 14.527 0 214 31.519 
Kentujckͤꝶ/õ/õh;hͥhͥ eee 6.812 11.653 2 18.467 
Maryland ................--...---.- 815 3.296 2.632 19 6.762 
Massachusetts ...... s 2,266 279 12 290 2,846 
Michhiga ns 11.247 14.815 2.996 52 29.110 
Missouri iii 31.877 9.511 1.666 1.207 44.261 
Nebraska .. „ 8,469 1,220 1,468 1,434 7,591 
New Jersey 115,427 20.693 4,890 683 141.693 
New err 22 50,860 4,264 11,081 416 66,621 
Ohio uiu ¾ͤðͤ0ÄKͤ ĩͤ be ote ien 10,628 4.929 3.821 1.961 21.334 
Pennsylvania 76,367 56,869 16,102 2,219 150,557 
Rhode Island .....................- 8,676 344 Soe Ga 4,020 
Tennessee 3.481 19,617 112 87 23.297 
Virginia c repe 619 2,696 1,189 1,097 5.601 
Washington 15.371 649 ua e 16,020 
West Virginia .............-......- 18,266 438 € Ge 18,704 
Wisconsin `... 6,115 9,719 84 356 16,274 
Alabama and Mississippi 6,949 6,644 d 465 14,048 
Arkansas and Oklahoma .......... . 4,154 6.324 78 E 10,551 
Hawaii and Oregon 5,538 6,935 1 Ge 12,474 
Iowa and Minnesota ................ 9,625 14,472 8,469 872 27,988 
Louisiana and Texas 211,691 38,444 1,238 425 251,798 
Montana and Idaho .... .......... 947 aay =a pz 947 
New Hampshire, Maine, Vermont, 

Delaware 11.386 11.921 429 128 23,859 
North and South Carolina 10,509 10,109 ue "E 20,618 
Utah, Nevada, Arizona ............ 26 s EN Ka 26 

lll ⁵ĩð 1,059,418 456,921 68,768 15.320 1,699,427 


1 Includes lead that went directly from scrap to fabricated products and lead contained in leaded 
zinc oxide and other pigments. 
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Table 16.—Production and shipments of lead pigments’ and oxides in the United States 


1973 1974 
Produc- Shipments Produc- Shipments 
tion ` ——————————————————— tion 
Product (short Short Value ? (short Short Value? 
tons) tons ————————— tons) tons 
Average Average 
Total per ton Total per ton 
White lead, dry 7,103 9,544 $4,906,724 $514 5.905 5.905 $2.759,668 $467 
Red lead ........ 17,339 16,023 6.300.051 393 19,880 13.290 1,045,540 530 
Lithar ge 175.167 179,144 61,729,436 345 153,562 161,445 79.390.214 492 
Black oxide 342,283 -- So e 410,716 d E T 


1 Excludes basic lead sulfate, figures withheld to avoid disclosing individual company confidential 


data. 
2 At plant, exclusive of container. 


Table 17.—Lead content of lead and zinc pigments ' and lead oxides produced by domestic 


manufacturers, by source 
(Short tons) 


1973 1974 
Lead in pigments Lead in pigments 
produced from— produced from— 
Product Tota] —————————————— — Total 
Ore lead in Ore Jead in 
— — — pix ments üũ ⁊ym pigments 
Domestie Foreign Pig lead Domestie Foreign Pig lead 
White lead ..... T E 5,682 5.682 B -- 4,724 4,724 
Red lead `, RUN m 15,718 15,718 it EN 18,021 18,021 
Litharge ........ E M 162.905 162,905 "t EN 142,813 142,813 
Black oxide ..... a Ss 326,580 326.580 A SS 392,421 392,421 
Leaded zinc oxide W W ES Ww W W BE W 
Total Ww W 510.885 510.885 W W 557.979 557.979 


W Withheld to avoid disclosing individual company confidential data. 
1 Excluding lead in basic lead sulfate. 


Table 18.—Distribution of white lead (dry and in oil) shipments,’ by industry 
(Short tons) 


Industry 1970 1971 1972 1973 1974 
Paint... eee eee ee ee oo 4,460 4,396 6,768 3,198 — 
Game a asc 26 34 31 18 » 
Other ͤ·‚——— . 4.152 2.351 3.267 6.328 5,905 

Fr 7 2272-2 E 8,638 6,781 10,066 9,544 5,905 


i 1 Excludes basic lead sulfate, figures withheld to avoid disclosing individual company confidential 
ata. 


Table 19.—Distribution of red lead shipments, by industry 
(Short tons) 


Industry 1970 1971 1972 1973 1974 
Paints- EEN 7,848 8,717 4,909 6,509 5,344 
Storage batteries Ww Ww Ww W w 
!! tie ee eee eed 11,596 12,272 14,864 9,514 7.946 
Total 228 ↄ E ese et 19.444 20.989 19,773 16,028 13,290 


W Withheld to avoid disclosing individual company confidential data; included with “Other.” 
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Table 20.— Distribution of litharge shipments, by industry 
(Short tons) 
Industry 1970 1971 1972 1973 1974 
Ceramics .... 2 cac ccc eee 24,578 24,337 23,188 35,910 46,598 
Insecticides `. W W W W W 
Oil refining -.......... TEES 2,016 1,413 1,262 620 765 
Paints EE x mL E 1,315 3.085 7.316 3.112 5,347 
hb: tee cee 1,663 2,081 2,162 5,078 6,490 
Other: ch eee eae eee 116,771 116,928 113,694 134,424 102,245 
Total Ln oe mm t i Sas ches 146,343 147,844 147,622 179,144 161,445 
W Withheld to avoid disclosing individual company confidential data; included with “Other.” 
Table 21.—U.S. imports for consumption of lead pigments and compounds 
1973 1974 
Kind Quantity Value Quantity Value 
(short (thou- (short (thou- 
tons) sands) tons) sands) 
Wine aaa mm me EE E dari s 401 $268 149 $151 
Red fee... eg 593 188 709 424 
III ⁰-ù;³ c uere er 8 14,818 4,840 8,647 4,392 
Chrome yellow .......... ...- 2-222222 22222222222- 4,492 2,972 4,360 4,237 
Other lead pigments 357 139 99 70 
Other lead compounds 354 195 420 697 
MM ee namo c ee AM e 20,515 8,602 14.384 10,001 


Table 22.—Stocks of lead at primary smelters and refineries in the United States, Dec. 31 


(Short tons) 
Stocks 1970 1971 1972 1978 1974 
Refined pig lee 90,866 46,762 60,840 22,018 $4,116 
Lead in antimonial lead ` 6,988 5,318 3,626 4,062 8,138 
Lead in base bullion .....................- 11,710 13.803 11.514 8.845 5.492 
Lead in ore and matte 83,421 55,777 69,593 54,922 78,305 
d KA WEE EE 192,985 121,660 145,573 89,847 121,051 


Table 23.—Consumer stocks of lead in the United States Dec. 31, by type of material 
(Short tons, lead content) 


Refined Lead in Lead in 
Year soft antimonial Lead in copper-base Total 

lead lead alloys scrap 
1970 EE 82,823 42,420 7,344 915 133,502 
I EEN 81,934 35,700 6,979 964 125,577 
LUTZ EE 14,161 36,157 6,977 1,249 118,544 
IUSTO, econ ² õů ß ccr 84,274 32,226 6,954 667 124,121 
MOTE: foc cee EEN 106,245 49,504 9,628 1.212 166,559 


Table 24.—A verage monthly and yearly quoted prices of lead 
(Cents per pound) 


1978 1974 


Month London London 
U.S. Metal U.S. Metal 
producer Exchange producer Exchange 

lh 14.82 14.42 18.98 25.62 
Ferna —“˙ èi 15.39 15.41 19.00 29.40 
March d Ee 16.00 16.87 19.53 82.13 
MADE nolco cll. sve A Mate 8 16.02 17.54 21.49 81.83 
May Lee ee 16.48 17.96 21.50 30.29 
C/ ³˙ . dee ee ͤ 16.50 19.27 22.90 25.88 
ih louer eec 16.50 21.28 24.50 24.83 
August ²³˙¹iàA See stet ee ee E DE. 16.50 19.85 24.50 24.90 
Septemmbteerrrrnnrrnrnn 16.50 20.14 24.50 24.41 
io C 16.50 21.36 24.50 24.33 
Nembee E ved 16.50 22.13 24.50 24.17 
December `... 17.72 26.84 24.50 24.20 
Average 16.29 19.47 22.53 26.83 


1 Metals Week. Quotations for United States on a nationwide, delivered basis. 
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Table 25.—U.S. exports of lead, by country 


1973 1974 
Destination Quantity Value Quantity Value 
(short (thou- (short (thou- 
pe ) sands) tons) sands) 
Unwrought lead and lead alloys: 

Belgium-Luxembourg . 1,632 $102 13,895 $4,293 
Z 6 — — 8.681 2.744 5.674 2.942 
rr. . 1.177 442 4,880 2,333 
Chile aou DE det cares (i Stones EE e? E. » 81 186 
Dominican Republic RE Ee 24 15 5 11 
GC»; ⁵ ⅛˙ EE AA 20 7 261 228 
AN ·oÜ0¹ AAA TTT 11 9 259 176 
Germany, West F 554 214 450 215 
AR Zeen d ge te t 1,102 60 1 0) 
F PROCHE CC IERI IUS Rp CE 58 28 22 20 

CC 119 35 46 
AT EE Af ³˙ 8 5,791 2,157 6,251 3,101 

TT TT IE T ER ee Ne ea ee D 
"TT A TE E semita mE E M 22,169 9,222 5,278 2,789 
Moree, Republie OL. eegen gt Ae — A 1,501 616 112 375 
JE E EE 878 356 1,036 417 
BN RENN MRT > PREMIERE 5,849 2,064 &,364 4,592 
/// ̃˙ M—— ͤ—„—V— dd an 57 46 385 242 
C³öÜ¹ i ⁵ ́ ñ ——Ä½T——2x 208 100 Ky Ex 
T — CC 71 26 MN A0 
8 ee GREEN 35 14 1.860 932 
Pc 220 71 oF ES 
se", | Fee ee a a IURIS DEDERE a 170 61 99 50 
W „ : bo 242 147 
Trinidad and Tota EEN 100 92 
Turkey .... 4 ͤ—— 788 310 661 449 
United Kingdom — RNC ee ee 210 109 1,918 1,200 
Meute ̃² IAI k ————— 107 40 124 17 
/c TSA - = 151 71 
— E E E 61 49 628 334 
sy | gere 51,861 19,502 53,588 25,348 
Wrought lead and lead alloys: 

TI, (WEEN ER 21 64 77 154 
ere e...... 1.213 458 367 431 
(0.10 METUS EE ADLER Py 66 31 18 13 
CTT" ` WEE EE EE 459 624 538 461 
OUT URS TEE Ee ee 13 50 31 30 
Denmark 9 A AA 278 24 11 12 
Dominican Republie CS 15 167 33 41 
—T. AAA 36 20 69 96 
FPRRON- LL 2-9 V 30 44 237 177 
. 0000 TTT 39 43 98 246 

CT Nr "TE ¶ᷣ x acini abana 114 49 1 
jC: GM PROPRE ete CV ELIO MEN —— ES 1 4 359 218 
ANM ee — pina cl NR prep 4,469 1,531 57 52 
TEMANE uu . 1 Ki 17 11 13 49 
Japan WEE EE PSU SE 869 502 305 717 
Korea, Republic TTT 539 353 108 45 
PC ˙ AGG AAA bs oet m ioc AO 588 595 688 651 
TT TEEN desc lens 5,279 2,203 3,223 1,537 
4, ` TETEE 13 84 77 116 
Saudi Arabian — 6 8 46 64 
TTT ³ ˙ WA ³· wm ͤü d- EE 37 31 42 48 
Taiwan a siat EEN EE 52 38 100 159 
United Kingdom BETEN 117 173 546 446 
hir E tovs ges ICT pq 42 175 212 236 
Vietnam, South ...... REN eon 41 24 863 596 
PPP EE MO PIU AM 235 289 275 727 
—— ̃ ͤœ——— —— —— — 14.715 7.595 8.394 1,337 


See footnotes at end of table. 
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Table 25.—U.S. exports of lead, by country '—Continued 
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1973 1974 
Destination Quantity Value Quantity Value 
(short (thou- (short (thou- 
tons) sands) tons) sands) 
Scrap: ` 
Belgium-Luxembourg ....................... 55 $5 1.123 $417 
Brazil EE 5,321 1.149 5,241 1,263 
a ceni a UE 23,186 3,033 22,760 4,462 
, 222 eects EE 422 120 669 294 
Germany, Wett 3,189 725 4,799 1,414 
Hong ns 8 40 14 136 6 
Italy ccu JAZZ... ee 1.575 511 5.197 2.729 
Japan ....... ——————M—Á——— r 9,504 r 3,005 991 370 
Korea, Republic of .... ................... 3,381 828 3.204 838 
Malaysia: tee dere RS M 424 91 
F ³⁰ ... wens 37 16 1.399 232 
iin 8 3.550 847 2,214 588 
Pacific Islands, Trust Territories of the .... 45 20 ane m 
Pakistün. 0.22. ³WüW³³ T 55 49 oe A 
South Africa, Republic of. - 293 4R 1,662 362 
IC s EES 1,036 260 150 72 
SWelensnsnnnsn sedes 448 79 We 2c 
Taiwan d 4,045 682 2,630 687 
guid MOMENTE 8 790 138 R11 274 
United Kingdom n 450 170 1.1*2 639 
Venezuela `... 2,420 522 3,879 1,530 
Yugoslavia . 222022. oe es ee se ceras ->> M ms 648 358 
OG EENEG 8 1 241 131 
vU WEE r 59,851 1 12.222 59,366 16,813 
Grand total _________________-_____ eee r 126,427 r 39,319 121,348 49.498 
r Revised. 


1 In addition foreign lead was reexported as follows: Unwrought lead and lead alloys 1973, 3,410 


tons ($1,801,316), 1974, 2,081 tons (1,413.551) ; scrap 1978, 103 tons ($13,451), 1974, 84 tons 
($28,069) ; wrought lead and lead alloys 1973, 3 tons ($12,943), 1974, 1 ton ($780). 
Table 26.—U.S. exports of lead, by class 
Blocks, pigs, anodes, etc. Wrought lead and lead alloys 
Sheets. plates, Scrap 
Unwrought Unwrought rods and Foil. powder 
Year alloys other forms and flakes 
Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) tons) sands) tons) sands) 
1977272 5,134 $1,741 1,471 $719 1,875 $1,312 396 $728 35.233 $4,264 
1973 ....... 46,778 17,538 5.083 1.964 14,160 7,010 555 585 ur 659.851 * 12,222 
1974 ....... 46,080 20,512 7.558 4,836 1,933 6,696 461 641 59.366 16,813 
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Table 27.—U.S. imports ' of lead, by country 


1972 1973 1974 
Country Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
Ore, flue dust, and residues, n.s.p.f. 
(lead content): 
Australian 20.722 $4,350 21,728 $5,257 19,341 $6,446 
Canada S A RN r 30,195 r 6,338 r 18,378 r 3,773 16,935 4,880 
Colombia ....... FF 216 48 223 54 35 16 
Honduras 17,790 2.543 20,254 4,229 18.520 1,645 
Ireland Am IET 51 10 129 10 84 5 
Japan BECK EE EE ae Ty r 21,583 r 3,885 n Es 
Mexico `... r 1,097 r IN r 1.667 r 506 10.631 4,186 
Nicaragui s 3.329 537 1.934 489 3,493 1,518 
Perü- ee SE 27,820 6,021 24,033 5.779 26.201 8,536 
Other n Ges r 62 r 14 18 1 9 9 
Total ` vie r 101,282 1 20,049 1 109,947 123.988 94.299 33.240 
Base bullion (lead content): 
Ganads tse 895 238 4 1 831 331 
Pigs and bars (lead content): 
Australia _________-.--------- 35.688 8.677 45,550 12,274 3,308 1,537 
Belgium-Luxembourg ......--- 2,903 822 27 60 1,338 1,106 
Burma Ehe SC 186 46 S 
Canadlaggagaga„ dee e 82,816 22,234 T 61,927 r 18,950 40,100 18,578 
Denmark 843 331 24 25 
Fran emen 123 45 (2) 6 50 54 
Germany 
»“ oe eae eae ete 1,102 265 T E 81 169 
Ke E 1,445 513 115 236 544 2,845 
Jap,. E ] sus - 2,608 1,850 
Mexico 2:5 6 ce eee cee 85.513 8,069 20.388 5,690 28,504 18,795 
Netherlands 2,292 693 275 343 354 437 
Perù ou. W 49,260 13,320 42,772 12,948 89,986 14,850 
Singapore ............-. ------ = Co z2 E 59 19 
South Africa, Republic of ..... 8,804 2,698 5,644 1,718 T ES 
Sweden `. 21 22 43 21 A 10 
Switzerland .................. 7,994 2,067 ae ES d ic 
Thailand . .....-.....-------- "T GN L2 E 144 655 
United Kingdom .............. 11,777 3,160 1,121 561 1,054 1,523 
Yugoslavia ___.______-.-----_.- 1,651 460 T E SEN E 
Orr 8 16 23 13 1 85 37 
Total Jy dccus ees 242,890 63,445 "178,117 r 52,939 118,366 51,691 
Reclaimed scrap, etc. (lead 
content) : 
Australia |... __-______----_-_- 2,472 559 r 2,199 r 420 105 42 
Bahamas 32 4 28 3 n4 SÉ 
Canada EE "m r 500 r 138 183 28 694 336 
Canal Zone .............-...- PX : : SE Re 7 16 
Dominican Republie .......... 42 11 18 8 11 5 
Meins r 366 r 68 r 865 188 271 85 
Netherland Ec "o 61 28 n SE 
Panama SC? EN 13 10 11 8 
United Kingdom .............. 51 19 ze we 204 361 
Gf; ⁰Bgb! ge eat dk -- 2 (3) 10 8 
Pee A one. r 8,463 r 779 r 8,369 r 625 1,218 856 
Grand total `, r 348,030 784,511 1 291,487 r 77.548 214,709 92,118 
r Revised. 


1 Data are “general imports" that is, they include lead imported for immediate consumption plus 
materia] entering the country under bond. 
2 Less than !4 unit. 
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Table 28.—U.S. imports for consumption of lead, by country 
EE 
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1972 1978 1974 
Country Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
Ore, flue dust, and residues, 
n.8.p.f. (lead content): 
Argentina NUBE I QR EU SERERE 27 $7 50 $10 Ka Ss 
Australia 12,881 3,150 25,897 5,208 15,156 $8,158 
Bolivia 2.2.2 ee te Bes 2L 583 108 9 
HPI!!! EE SÉ GE 37 67 e. c 
ß r 14,788 r 3,258 r 12,269 r 2,836 11,998 2,112 
Colomba 234 41 x SR e Së 
Honduras s 8,300 1,213 21,750 2,785 15,536 8,536 
Ireland -.....................- M x 129 10 ad d 
e r 8,426 r 269 r 251 1 54 6 1 
Morocco .................-.--- 41 9 3 e "^ EM 
Nicaragua —.........-.-_______ - "e 424 87 2.518 729 
eru eebe 11,910 2,596 32,635 6,715 17,468 4,440 
Other 2: aue Sr T] r4 2 ais, Nor 
OLA) EEN r 51,627 7 10,547 r 94,299 r 17,382 62,691 15,180 
Base bullion (lead content): 
Canada. o EA 895 238 4 1 881 331 
Pigs and bars (lead content) : 
r 38.637 9.272 45.550 12.274 8,308 1,537 
Belgium-Luxembourg ......... 2,903 822 27 6 1.338 1,106 
Burma 186 46 8 e S SW 
LR TEE 83,008 22,285 r 61,927 r 18,950 40,100 18,578 
Denmark 843 331 242 125 198 226 
France EE 123 45 (3) 6 50 54 
rmany : 
East cO 1,102 265 t m 81 169 
West _-.------------------ 1,445 518 114 284 545 2,847 
C ES SS " B 2.608 1,850 
Mexico .................--...- 85,513 8,069 20,388 5,690 28,504 18,795 
Netherland 2.292 693 275 34 354 487 
OPM: ose es ad. 49,260 18,320 42,772 12,945 39,986 14,850 
Singapore 8 n že Se 9 
South Africa, Republic off 8,804 2,698 6,644 1,718 aa " 
Sweden ................-..... 21 22 21 3 10 
Switzerland .................. 1,994 2,067 ts me dnd ae 
Thailand ................-.... t. B s 144 655 
United Kingdom .............. 11,794 8,165 1,121 561 1,054 1,523 
Yugoslavia `. 1,651 460 8 " : E 
thér ou onm ea ae ean 16 23 18 7 85 87 
Total ` 777... docct tet 245,598 64,096 7 178,116 r 52,937 118,367 51,693 
ieri scrap, etc. (lead 
content) : 
Australia r 3,178 r 758 1,699 352 ET s2 
Bahamass 31 4 28 3 - 
Canada E dere r 361 F106 r 246 r 40 755 368 
Canal Zone .............----.- 2 — Se : 1 16 
Dominican Republic .......... r 48 11 18 3 11 5 
Mexictoooo r 288 1 48 T 1,040 r 157 238 78 
Netherland Se oe 61 23 EM ee 
Panama ` aK SA SS 18 10 201 361 
United Kingdom ............. 55 20 EM " 
Other e KE EES B Gs 2 (3) 10 8 
Tota] `. 3 r 8.951 r 942 r 8,116 r 588 1,236 834 
Sheets, pipe, and shot: 
Belgium-Luxembourg ......... 25 10 18 T9 a —— 
Gan! 8 76 37 7 rg 110 71 
Aõ³ ͤ K We ES 1 (3) 11 24 
Mexico .............-.------.. 998 286 734 285 71 89 
Netherlands 44 14 12 4 (3) 1 
South Africa, Republic of 15 1 z3 Sa AN Zä 
ye medom e 80 1 Ee ES 4 8 
ugoslavia ...... ...........- m Ed T Fa 
Other ooo ue ⁵ð 8 Kë TA = Bee (3) (3) 
Total _...----------------- r 1,225 r 378 r 772 r 303 196 138 
Grand total VENETO r 308,296 776,201 *276,307 r 71,211 183,321 14,116 


r Revised. 


1 Excludes imports for refining, classified as ‘imports for consumption” by the Bureau of Census. 


3 Less than ½ unit. 


Year 


r Revised. 
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Table 29.—U.S. imports for consumption of lead, by class 


( Thousand short tons and thousand dollars) 


Ore Base bullion Pigs and bars Sheets, plates, 
(lead content) (lead content) (lead cuntent) strip, and other 
orms 
Quantity Value Quantity Value Quantity Value Quantity Value 
52 r 10.547 1 238 246 64.096 (*) r 94 
94 r 17,382 (2) 1 r 158 r 52,937 (3) 18 
63 15,180 1 331 118 57,693 (7) 7 
Waste and scrap Dross, skimmings, Powder and 
(lead content) reeidues, n.s.p.f. flakes 
(lead content) Total value 
Quantity Value Quantity Value Quantity Value 
r1 r 177 8 165 1 284 r 76,201 
1 1 r 170 2 418 1 285 r 71,211 
1 406 (3) 428 (2) 60 14,176 


1 Excludes imports for refining and export, classified as "imports for consumption" by the Bureau 


of the Census. 


3 Less than . unit. 


Table 30.—U.S. imports for consumption 
of miscellaneous products containing lead 
Babbitt metal, solder. white 


metal, and other combinations 
containing lead 


Year 
Gross Lead 
weight. content Value 
(short (short (thou- 
tons) tons) sands) 
1972 ....... 1,197 464 $3,354 
1978 ......- 1,440 533 4,780 
1974 ..... 1,648 724 8,780 


LEAD 75] 
Table 31.—Lead: World mine production, by country 
(Short tons) 
Country ! 1972 1973 1974 P 
North America: 
CAnHÜH. "icone uod EEN 407,587 427,441 365.000 
f;! ⁵³Ü⁰ m M d alee 152 112 * 110 
Honduras 27% IM Stee secs ca E eai fm E EN 22,844 21.160 19.316 
Mexico? 2. ⁵ ³ eer EE 177,866 197,640 240,327 
Nicaragua a tiga tl eR Seen x ĩ ß 8 4.719 3,000 3,146 
Unnieg n m ᷣð y ß deae ad 618.915 603.024 663.870 
South America: 
Arenen eee ay r 42.239 38,713 89,700 
hir e —€———— Á 22.602 23.143 19,234 
If TG—GT—TTTCTTTT—B——... r 32.937 29.531 27,672 
SBI) 8 = 509 282 463 
Se cL. 324 169 139 
PF ͥ es f ee A eee oe r 203,245 218,920 224,900 
Europe: 
Ahhh ee ꝛꝛ L 1,350 6,767 6,377 
IC ee ³⁰ oe ea eet eas c 112,400 115,700 119,000 
Czechoslovakia ® aaa r 6.170 6,600 6,600 
inland oo eee ee ee a gee Lue 8 4,243 2,346 1.629 
r ar sea d ea a a uat a r 27.82 26,160 22.916 
Germany, East S 7.700 7.700 4.400 
Germany, Wee o r 42,582 38. 460 33.636 
)))) öõ]⁵˙ð˙ ⁵² dd 8 17.607 19.596 22.000 
Greenland. cach ³ð³ G oe oe eb ences 6.280 26.570 
Hill ³ĩ⅛ü ⁰mʒ m uu ix 2.610 r 2.760 1.760 
Ireland Case, déit Bel See Chea ⅛ᷣͤ v ees Cae r 65,720 61,950 41,560 
Italy or r ek se scm os e ³ ͤ A 8 r 37,150 28.550 24.525 
Ä ³¹ ⁰ ¹ A EE ste, r 3,780 4.002 3,559 
Poland o Cis ² ]ðÜͤ. ⅛ðd y yd EE 75,000 77.200 79.400 
Portugal cece iiiiiiii/l//˖//b am ve erc Cte (e 1,275 1,299 1,320 
Romania EES r 41,900 r 45,200 45,200 
PU; ⅛ ] ] d ð - ð - 76,54 10,998 66,122 
Sweden. EES K3.600 83,530 80.140 
RE n RC ˙⁰om!/ x DNE 610,000 520,000 623,600 
United Kingdoooᷣ nnn 440 220 SS 
ie ð d ͤð K 132.468 131.519 132,060 
Africa : 
Algeria 33% ð are d ĩ ERR r 5,407 4,273 5,290 
Congo (Brazzaville)) 521 RRO 1.320 
FPĩ³ĩ²˙VV .... bec m LRL ia E e » 95,460 119,054 95,098 
Nigeria © 2. s ² e EE r 350 r 380 410 
South Africa, Republic ook 151 1,789 3.237 
South-West Africa, Territory fd Ee 66,128 64,006 9 63,241 
II ³⁰¹wwurr rt TEN r 20,170 17.635 10.870 
ge? Zambia (refined) `... r 29,349 27,574 27,120 
sia: 
Bürma Oo oe eee oa E E r 11,000 11,570 10,800 
China, People's Republic off 110,000 110.000 110,000 
III tn Accu RE oe Peer re 2,798 4,728 10,083 
lf ³ðͤÄ e 220 e 220 BA 
IS d KEE 8 r 48,006 66,100 66,100 
DE TK SEENEN r 69,940 558,300 48.767 
Korea, Nortiun../kͤ«:rEr Ni r 88,000 r 99,000 111.000 
Korea, Republic f[fVELLLsLssss L LLL cll ee 16,224 14,188 11,573 
Pakistāñ net (°) (") ae 
Thailand ....... IkfF̃ ⁰⁰m ð v ĩͤ 2.005 4.083 1.701 
Fi. ³ðV/udſ ͥ A a e. 6.862 3.279 5.073 
Oceania: 
l ͥ ³• www.. ³]5» w-. ⅛˙¾ᷣ tL es r 436,516 446.200 415.853 
New Zealand 1i17c/;;uuu·uͥ ũ ũ“«“0 „„ „„ 1.273 362 ae 
Total s d ces io ie ts e dere LA ð v 8 r 3,801,094 3,371,593 3,844,687 
* Estimate. r Preliminary. r Revised. 


1In addition to the countries listed, Uganda and Egypt may produce lead, but available informa- 
tion is inadequate to make reliable estimates of output levels. 

2 Recoverable metal; lead content of concentrates for export plus lead content of domestic prod- 
ucts (refined lead, antimonial lead, mixed bars, and other unspecified items). 

* Recoverable metal. 

* Recoverable metal; lead content of concentrates for exports plus lead content of domestic smelter 
products (refined lead, antimonial lead, and bismuth-lead bars). 

5 Data compiled from operating company reports of Tsumeb Corp. Ltd., South West Africa Co. 
Ltd., and South African Iron and Steel Industria] Corp. Ltd. (ISCOR) for Imcor Zinc (Pty.) Ltd.'s 
Rosh Pinah mine. Data from Tsumeb Corp. Ltd. are for calendar yenrs; data from other companies 
are for fiscal years ending June 30 of the year stated. ' 

ô Figure comprises reported production of Tsumeb Corp. Ltd. and South West Africa Co. Ltd. 
plus an estimate for Rosh Pinah mine. 

7 Year beginning March 21 of that stated. 

® Content of concentrates. 

? Less than !4 unit. 

19 Contained in lead-copper concentrate. 
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8 (refined, including solder) 


Table 32.—Lead: 


North America: 

Canada (refined) 
Guatemala ? 
Mexico (refined) 
United States (refined) ? 
South America: 
Argentina 


Country 
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(Short tons) 


- =- —— — — . U—g—L—„—— ——i2 — — —Eĩ4ͤ 2 — 


—— — — ———— — — 2 ——— —ñ—ü mm 


— ————— —ä4— 2 —— [w — — mm mm — omo 


azil 
Peru (refined) 
Europe: 


Austria d 
Belgium 2 


Bulgaria 2 
Czechoslovakia ° ? 


France 


Italy 


Germany, East 
Germany, West 
Greece (refined) ¢ 
Hungary e? 


——— —— ——— — mm E ve ooo oo — — o Ro 


Netherlands? .......... 2-2 „„ „„ 


Poland (refined) 2 


Portugal 


Romania * 


Spain 
U.S.S.R. 


United Kingdom 5 
Yugoslavia (refined) ? 
Africa : 
South-West Africa, Territory of 


Tunisia 


Burma 


Toe 0 7 


Japan (reſined) 
North * 
Korea, Republic of 
Philippines 


Korea, 


Turkey 


( refined) 


(primary) * 


ͤ—ñ—E3——k—̃————ł— ñ ——x x 2 — e pn o mp zm mm 
—— — — — ———0— —— ũ4———— — —— — 


Sweden (refined) 


—f— —— —ẽ E—U U 2 — ee wm a 


ͤ—ñ—ÿ——24. TU—6dd—2 mm me | Oe we ve em e. vn e wm ve mm wwe we 


——ä—4— 2 — mm mm 


—— o- —f:᷑ñ%o «c «%é ! ũ ———- n „cbT e me ze mmm 


Zambia (refined) 
Asia: 


————2':v'—k — —— — PP — a 


aca WM icio ar EE — — 2 — mm — rm e rm omo ew ee oo —ÄU[U—äũũ 


— mm — —— — — I—g— — — — — — — — 


Oceania: 


Total 


* Estimate. 


i P Preliminary. 
1 Primary except as noted, or where source does not differentiate. 


——— ee ee ee ee —— —— ee ᷑ꝓqœüœ᷑—ↄ̃——E——— 2 — 


Gn- 


— — — — o rm eee —— ——— mm mp mm 2 


—————— ——— — oo eoe oo m oe — — cmo — wë 


—ͤ—ñ6— — — — — 


r Revised. 


2 Includes recovery from secondary materials. 
3 Refined from domestic and foreign ores; excludes lead refined from imported base bullion. 
Includes primary lead content of antimonial lead. 

5 Lend bullion from imported ores and concentrates. 

$ Pig lead only (excludes lead content of antimonial lead). 
7 Year beginning March 21 of year stated. 


1972 


205,978 
24 


171,762 
688,584 


r 48,650 

r 20 
r 27,665 
r 94,809 


27.615 
r 112,616 


70.505 
€ 27,638 
r 29,349 


2.650 
r 852,431 


r 3,723,409 


World smelter production by country ' 


1978 


206,012 
12 


190,621 
687,739 


88,857 
91,788 


10,927 
113,500 
110,000 

22,000 
183,638 


124,155 
70,098 


28,619 
27.574 


3.580 
375.092 


3,796,413 


1974 P 


188,000 

250 
220,660 
684,440 


60,190 
28 


45,951 
88,850 


* 140,000 
70,925 
29,102 
27,117 


10,246 
110,000 


8,820,544 


Lime 


By Avery H. Reed 


Lime output in 1974, including that for 
Puerto Rico, increased 2% to 21.6 million 
tons, a new annual record. Total value 
was a record $476.6 million, 29% above 
1973. 

Colorado Lien Co. planned to construct 
a 350-ton-per-day lime plant at Buena 
Vista, Colo. Dravo Lime Co. started con- 


struction of a lime plant at Maysville, 
Ky.; the $46 million, 3,000-ton-per-day 
plant will produce lime for use in re- 
moving sulfur from stack gases. Inland 
Steel Co. completed the first year of oper- 
ation at the Indiana Harbor Works. 


! Supervisory physical scientist, Division of Non- 
metallic Minerals. 


Table 1.—Salient lime statistics in the United States 
( Thousand short tons and thousand dollars) 


1970 
Number of planett?k!.ek 194 
Sold or used by producers: 
Quicklign eee 15.248 
Hydrated line 3,126 
Dead-burned dolom ite 1.373 
%% ³ĩW6¹¹5¹ ⅛ðᷣͤ K ĩͤ LE 19.747 
Value? ee RES $286,155 
Average value per ton ......- $14.49 
Lime sold ................----- 12,718 
Lime use 1,029 
Exports * ed See Ae eee 54 
Imports for consumption? 202 


1 Excludes regenerated lime. Excludes Puerto Rico. 


1971 1972 1973 1974 
187 185 175 172 
15,138 16,611 17,230 17,795 
3,446 2,604 2.610 2,533 
1,007 1.075 1.250 1.278 
19.591 20.290 21.090 21.606 
$308,100 $339.304 $365,549 $473,685 
$15.7 $16.72 $17.35 $21.92 
12,337 13,353 14,394 14,640 
1,254 6,937 6,696 6,966 
66 38 37 32 
242 248 334 416 


3 Selling value, f.o.b. plant, excluding cost of containers. 


3 Bureau of the Census. 


DOMESTIC PRODUCTION 


Lime producers in the United States 
and Puerto Rico sold or used a record 21.6 
milion tons, compared with 21.1 million 
tons in 1973. Sales of lime increased 2% 
to 14.7 million tons for a new annual rec- 
ord. Captive lime used by producers in- 
creased 4% to 7.0 million tons but was 
4% below the 1971 record. 

Output of quicklime increased 3% to 
19.1 million tons. Production of hydrate 
decreased 3% to 2.6 million tons. Output 
of dead-burned dolomite increased 296 to 
1.3 million tons but was 47% below the 
1956 record. The number of plants de- 


creased from 176 to 173, and the average 
output per plant increased from 120,000 
to 125,100 tons per year. 

Eight States, Ohio, Pennsylvania, Mis- 
souri, Texas, Michigan, Indiana, Alabama, 
and Illinois, each producing more than 
1 million tons, accounted for 68% of the 
total output. 

Leading producing companies were Mar- 
blehead Lime Co. with four plants in 
Illinois, one in Indiana, one in Michigan, 
and one in Pennsylvania; Mississippi Lime 
Co. in Missouri; Bethlehem Steel Corp. 
with one plant in New York and two in 
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Pennsylvania; Allied Chemical Corp. with 
a plant in Louisiana and a plant in New 
York; Martin-Marietta Chemicals with a 
plant in Alabama and a plant in Ohio; 
United States Gypsum Co. with a plant 
in Louisiana, a plant in Ohio, and a plant 
in Texas; United States Steel Corp. in 
Ohio; The Dow Chemical Co. with a plant 
in Michigan and a plant in Texas; Dia- 
mond Shamrock Corp. in Ohio; and 
Pfizer Inc. with plants in California, Con- 
necticut, Massachusetts, and Ohio. These 
10 companies, operating 26 plants, ac- 
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counted for 41% of the total lime pro- 
duction. 

The nine largest lime plants, each pro- 
ducing more than 400,000 tons per year, 
accounted for 2756 of the total lime pro- 
duction. Forty-two plants produced more 
than 200,000 tons per year, and accounted 
for 6996 of the total output. 

Leading individual plants were Missis- 
sippi Lime's Ste. Genevieve plant, Marble- 
head's Buffington plant, Allied Chemical's 
Syracuse plant, United States Steel's Lo- 
rain plant, and Diamond Shamrock’s 
Painesville plant. 


Table 2.—Lime sold or used by producers in the United States, by State and kind 


(Thousand short tons and thousand dollars) 


1973 
State Quick- 
Hydrated lime Total ? 
Alabama 140 741 881 
Arizona ......... W W 365 
Arkansas W W 177 
California 57 575 632 
Colorado 7 172 178 
Connecticut ..... W W W 
Florida ......... W w 187 
Hawaii ` W W 6 
Kansas ......... us 10 10 
Louisiana W W 897 
Maryland W W W 
Massachusetts W W 
Michigan ....... E 1,545 1,545 
Mississippi .....- W W 
Missouri ` 254 1,873 1,626 
Montan = 210 210 
Nebraska EE 81 81 
New Mexico 2 44 44 
Ohio 227 4.168 4.389 
Oregon W 106 
Pennsylvania ... 899 1,862 2,260 
Puerto Rico 42 = 42 
South Dakota 39 24 63 
Tennessee W W W 
Texas .........- 655 1,022 1,677 
Uta W W 185 
Virginia ........ 68 715 782 
West Virginia W 
Wisconsin 111 199 310 
Wyoming ....... 30 30 
Other States 653 5,764 4,499 
Total ` 2,652 18,480 21,132 


1974 
Quick- 
Value Hydrated lime Total? Value 
14,060 128 925 1,054 22.346 
1,019 W W 422 9.071 
2.742 Ww W 187 3.189 
13.602 62 537 600 14.877 
3.371 W W 198 3.815 
W 17 16 88 1,148 
4,026 W W 185 5.315 
238 W Ww 221 
199 ae 28 28 535 
16,801 Ww W 796 17,665 
6 17 28 627 
25 145 170 4,972 
26,055 PARE 1,528 1,628 80,036 
Ww n 10 10 1,893 
23,534 Ww W 1.901 86,369 
8,028 z3 226 226 3,864 
651 zo 36 36 591 
793 Si 58 58 1,679 
77,028 196 8,975 4,171 93.695 
2.552 W 9 2.818 
40,949 405 1,675 2,080 50,147 
2,215 89 TN 3 2,923 
1,206 46 47 94 2,059 
W W Ww 136 8,449 
26,887 718 1,122 1,835 89,644 
3,804 Ww 176 4,911 
12,205 68 832 895 18.929 
Ww w 128 2,316 
6,004 121 190 311 6,764 
548 ee 29 29 464 
78,556 761 7,617 4,182 91,377 
868,063 2,572 19,073 21,645 416,608 


W Withheld to avoid disclosing individual company confidential data; included in Other States.” 


1 Excludes regenerated lime. Includes Puerto Rico. 


3 Data may not add to totals shown because of independent rounding. 
3 Includes Idaho, Illinois, Indiana, Iowa, Kentucky, Minnesota, Nevada, New Jersey (1973), New 
York, North Dakota, Oklahoma, Washington, and States indicated by symbol W. 
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Table 3.—Lime sold or used by producers in the United States, by State and market 
(Thousand short tons) 


1978 1974 

State ———́—́— n —ñboäẽ—ͤ — — — ß —— 
Plants Sold Captive Total? Plants Sold Captive Total? 
Alabama ........ 5 Ww W 881 5 W W 1.054 
Arizona ........ 8 287 128 865 8 218 209 422 
Arkansas 8 W W 177 3 W W 187 
California 15 243 388 632 15 286 364 600 
Colorado 11 7 172 178 11 8 190 198 
Connecticut 1 W = W 1 83 Se 83 
Florida W W 187 3 W W 185 
Hawaii 2 W Ww 2 W W 6 
Kansas 1 EE 10 10 1 ae 28 28 
Louisiana 4 W W 897 4 W Ww 796 
Maryland ....... 1 WwW mS Ww 1 23 E 28 
Massachusetts ... 2 w W W 2 W W 170 
Michigan — 9 W W 1,545 9 W Ww 1,528 

Mississippi `. —— 1 Se W 1 ge 70 
issouri i 4 W W 1.626 8 W W 1.901 

Montana ........ 8 am 210 210 8 E: 226 
Nebraska ....... 5 4 27 CH 4 m 36 36 
New Mexico .... 1 44 44 2 w W 58 
Ohio 19 2.914 1.476 4.889 17 2.758 1.414 4,171 
Oregon 8 W 106 8 W 98 
Pennsylvania 9 W W 2.260 10 W W 2.080 
Puerto Rico 1 42 e 42 1 89 Be 39 
South Dakota 1 63 EE 63 1 94 ER 94 
Tennessee ...... 2 w is 8 W 186 
Texas 14 1.090 587 1.677 13 1,164 671 1,836 
Utah ........--- 5 W 185 5 W 176 
Virginia ........ 7 W W 782 6 w W 895 
West Virginia 2 W Ww 2 w 128 
Wisconsin ....... 5 310 2a 810 5 311 dum 311 
Wyoming ......- 8 m 30 30 8 Ge 29 29 
Other States? .. 26 9,526 8,624 4,499 26 9,800 8,729 4,182 
Total 176 14.436 6.696 21.132 178 14,679 6,966 21,645 


W Withheld to avoid disclosing individual company confidential data; included in Other States.“ 

1 Excludes regenerated lime. Includes Puerto Rico. 

3 Data may not add to totals shown because of independent rounding. 

$Includes Idaho (4 plants), Illinois (5), Indiana (2), Iowa (1), Kentucky (1), Minnesota 
(3), Nevada (3), New Jersey (1—1973), New York (2), North Dakota (1), Oklahoma (1), 
Washington (3), and States indicated by symbol W. 


Table 4.—Lime sold or used by producers in the United States, by size of plant 


1978 1974 
Size of plant Quantity Percent Quantity Percent 
Plants (thousand of total Plants (thousand of total 
short tons) short tons) 

Less than 10,000 tons ...... 29 155 1 2R 173 1 
10,000 to 25,000 tons $1 414 2 35 685 3 
25,000 to 50,000 tons 26 917 4 18 626 8 
50,000 to 100,000 tons 27 1,965 9 28 2,018 9 
100,000 to 200,000 tons ` 24 3,572 17 22 8,161 15 
200,000 to 400,000 tons .... 27 1,310 85 33 9,193 42 
More than 400,000 tons .... 12 6.739 32 9 5,839 27 
Total EE 176 21,132 100 178 21,645 100 


1 Excludes regenerated lime. Includes Puerto Rico. 
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CONSUMPTION AND USES 


Lime was consumed in every State. 
Leading consuming States were Ohio, 
Pennsylvania, Indiana, Texas, Michigan, 
and Illinois, each of which consumed 
more than 1 million tons. These six States 
accounted for 58% of the total lime con- 
sumed. 

Leading quicklime-consuming States 
were Ohio, Pennsylvania, Indiana, Mich- 
igan, Texas, and Illinois. These six States 
consumed more than 1 million tons each 
and accounted for 59% of the total quick- 
lime consumed. 

Leading hydrate-consuming States were 
Texas, Pennsylvania, Ohio, Illinois, and 
Louisiana, each of which consumed more 
than 100,000 tons. These five States ac- 
counted for 52% of the total hydrate 
consumed. 

Lime sold by producers was used for 
chemicals, 81%; construction, 10%; re- 
fractories, 8% ; and agriculture, 1%. Cap- 
tive lime used by producers was 3296 of 
the total, compared with 3296 in 1973 and 
34% in 1972. Captive lime was used 
mainly for alkalies, 3796; BOF steel fur- 
naces, 24%; and sugar refining, 10%. 

Leading individual uses were BOF steel 
furnaces, alkalies, water purification, re- 
fractories, and paper and pulp, which to- 
gether accounted for 63% of the total 
consumption. 

Lime for chemical and industrial use 
increased 476 to a record 18.8 million 


tons. Lime for refractory dolomite in- 
creased 2%. Lime for construction de- 
creased 9%, and lime used in agriculture 
declined 22%. 

Leading States for finishing lime were 
Ohio (41%), Nevada (23%), and Mis- 
souri (18%); those for mason’s lime were 
Pennsylvania (21%), Wisconsin, and Ohio 
(13%). Lime for soil stabilization was 
used in Texas, which consumed 68% of 
the total, and other States. 

Leading States for lime used in agri- 
culture were Pennsylvania (34%), Mary- 
land (21%), and Virginia (11%). Dead- 
burned dolomite was used in Ohio (58%), 
Pennsylvania (17%), Illinois (10%), and 
other States. 

Of the main chemical and industrial 
uses, lime for BOF steel furnaces was con- 
sumed principally in Ohio (27%), Indiana 
(14%), Pennsylvania (14%), and Ill- 
inois (10%). Lime for alkalies was used 
mainly in Michigan (24%), New York 
(23%), and Louisiana (19%). Lime for 
water purification was used in Mis- 
souri (31%), Pennsylvania (16%), Texas 
(896), Alabama (7%), and the remainder 
in other States. Lime used for paper and 
pulp, excluding regenerated lime, was con- 
sumed primarily in Alabama (36%), 
Texas (14%), and Virginia (10%). Lime 
for electric steel mills was used mainly in 
Missouri (1696), Texas (14%), Pennsyl- 
vania (14%), and Ohio (12%). 


PRICES 


The average value of lime sold or used 
by producers in 1974 was $22.02 per ton, 
an increase of 26% over the 1973 price 
of $17.42. 

Values ranged from $21.51 for chem- 
ical lime to $25.11 for refractory dolomite, 
$25.33 for construction lime, and $28.46 
for lime used in agriculture. 

Values for quicklime sold ranged from 
$20.64 for chemical lime to $25.03 for 


dead-burned dolomite, $28.27 for lime 
used in agriculture, and $30.32 for con- 
struction lime, and averaged $21.22, an 
increase of 31% over the 1973 value. 

Values for hydrated lime sold ranged 
from $22.15 for construction lime to 
$26.21 for chemical lime and $28.58 for 
lime used in agriculture, and averaged 
$25.66, an increase of 25% over the 1973 
value. 
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Table 5.—Lime sold or used by producers in the United States, by use 
(Thousand short tons and thousand dollars) 
EE a RD RN ORE TRO 


1973 1974 
Use 
Sold Used Total? Value Sold Used Total? Value 
Agriculture 140 NS 140 2,196 109 MT 109 8,104 
Construction: 

Soil stabilization EE 874 4 878 17,4105 . Ww W 797 20,202 
Mason's Bee 444 62 506 10.216 W Ww 876 9,520 
Finishing line 219 cS 219 4,422 225 TN 225 5.700 
Other construction uses 9 ae 9 182 w W 64 1,620 
Total? ee 1,546 66 1,611 32,525 1,405 58 1,463 87,042 

Chemical and industrial: 
Steel, BOF ................- 5,612 1,454 7,065 117,138 6,669 1,658 7,827 168,000 
Alkalies „FFF 5 2.679 2.683 48,811 W W 2.589 55.700 
Water purification .......... 1,458 10 1,469 23,743 WwW W 1,861 29,300 
Paper and pulp 8 832 75 907 14,809 W W 1,064 22.900 
Steel, electric SOEUR RUNE 575 65 604 10,474 124 81 805 17,300 
Sugar refining .............- 79 696 775 18,937 67 707 714 16,700 
Copper ore concentration 275 355 630 10,901 280 431 711 15,300 
Steel, open-hearth .......... 693 82 675 11,074 W W 668 14.300 
Sewage treatment 440 12 452 7.239 535 31 567 12.200 
Aluminum and bauxite ..... W W 390 6,639 Ww W 384 8.260 
%%%/%ô§ͤðd ĩ e 368 Lt 368 5,947 308 BS 308 6,630 
Calcium carbide ............ Ww W 216 3.710 W Ww 263 5,660 
Petrochemicals ............- 162 W 162 2.618 97 x 97 2,090 
Acid mine water ...........- 11 8 78 1,202 w w 84 1,810 

Precipitated calcium 
carbonat «4 W W 70 1.198 W Sa wW W 
Food products ..........--- 33 Eë 83 533 W W 72 1,550 
Petroleum refining ......... 43 TE 43 695 61 "A 61 1,810 
Metallurgy, other W W 69 1.172 W W 50 1.080 
Chrome ..............-....- 2 40 42 760 Se W W W 
Plastisssss «4 37 Mb 37 598 W Gei W W 
Tanning ------------------- 26 e 26 420 24 i 24 516 
Magnesium metal .......... 37 16 52 871 W W 23 494 
Oil well drilling 13 22 18 210 16 SR 16 344 
Silica brick 2 ae 2 32 14 Bs 14 301 
Ore concentration, other .... 24 23 24 888 8 a 8 172 
Fertilizer ..........-......- 7 FN 1 113 8 ES 8 172 
Insecticides .. ............- 24 a 24 888 7 ES 7 151 
Rubber enc LR REESE 8 mS 8 48 5 EN 5 108 
Sulfur removal ............- 1 ats 1 16 4 Eë 4 86 
Sand-lime brick ............ Ww W W 4 a 4 86 
Wire drawing W W 2 34 wW W 8 65 
Paint l.c ee 8 Ee? A AR 8 Ser 8 65 
Other uses 860 1,060 1.175 20,977 4,186 3,917 1,497 31.734 
Total? eege 11,585 6.546 18.131 306,748 11,970 6,825 18,796 404,384 
Refractory dolomite ... ........ 1,166 84 1,250 25,999 1,195 82 1,277 $2,078 
Grand total? 14,436 6,696 21.132 868,063 14,679 6,966 21,645 476,608 


W Withheld to avoid disclosing individual company confidential] data; included with “Other uses.” 

1 Excludes regenerated lime. Includes Puerto Rico. 

3 Data may not add to totals shown because of independent rounding. 

3 Includes magnesia from seawater, magnesite, coke, lithium, explosives, adhesives, and uses indi- 
cated by symbol W. 
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Table 6.— Destination of shipments of lime sold or used by producers in the 


United States in 1974, by State’ 


Hydrated 
lime 


67,560 

W 
25,120 
69,010 
15,680 
14,050 
18,180 

W 


48,800 
24,560 


54,900 
2,558,000 


9,280 
4,041 


18,820 


Total? 


457,400 
410,500 
183,600 
799,100 
241,100 


21,603,000 


19,580 
22,520 


42,050 


(Short tons) 
ee RE ERR E 
State Quicklime 
Alabama dcm" 889,800 
Arion tere . Ww 
Arkansas -n-a 158,500 
California eebe 730,100 
C..“, Ee 225,400 
Connecticut |... LLL LLL LLL LL cL cass so22n 52,820 
Delaware c. so a) 8 18,250 
District of Columbtiagnggg LLL c scs con W 
e REN TIO .. oe, 883,700 
Georgia EEN 146,200 
Havili tege 1,458 
JJ 8 89,470 
Minois DTE 1,040,000 
Indiana eege 1,788,000 
JJJöôöĩÜ..ĩ§ĩ³ĩꝙe 7r·˙¾ 0 md 77,300 
CJJJVV%ôöĩ%5— . EENEG 77,780 
Fh NS a ³ A c et ee 408,600 
FT, uo nece ⁰ vr vv ate a 705,600 
EE 8 19,720 
LTE TT WEE 460,100 
Massachusetts csessse c cess c coca 41,900 
Ell dee a edid arr Rem eU 1,742,000 
Minnesota eo ee EE 122,000 
rh, Ge 184,900 
OT e BEE m 190,700 
Montana c oA y ee a 226,900 
Nebraska EE ⁰dy ²můA ĩð 8 58,280 
Nevada — o ol zh Lo EEN 48,880 
New Hampshire `, 
New Jer err. 55.270 
New Mexico ͥͥͥ¹³¹˙ ⁵ ⁰ Q d . 8 84,740 
Nor!!! nce aims 938,000 
North Carolina ` 122,900 
North Dakota 92,180 
be, eege 8,447,000 
Oklahoma 22. A ab e ae 157,700 
Oregon. ullus um eoe Le Eege, et 95,910 
Pennsylvania ᷑]᷑j? ð« ß 2,101,000 
Puerto Rico eet 
Rhode Island `, 9,772 
South Carolina ` 72,240 
South Dakoae kk 11,100 
Tennesse 136,800 
TP: EEN ee TE eee Slee LPS 1,125,000 
EI, eebe 102,100 
Virginia. Socso se Sa MUS 168,900 
Washington `" Ate . gos ee 184,000 
West Virginie 860,500 
Wisconsin (2220 fe ͥ ⁰ 5m. a ee re ee ere 114,000 
Wyoming ß EEN 29,510 
Other States? `. 418,300 
Total United States:: 19,044,000 
Exporta: 
RTR, TD 10,250 
Other countries .___------------------------------- 18,480 
Total exports? ... 22. ccs c c.l cL LLL L2-- 28,730 
Grand totaalssss eee 19,073,000 


2,572,000 


21,645,000 


W Withheld to avoid disclosing individual company confidential data; included with “Other States.” 


) Excludes regenerated lime. Includes Puerto Rico. 
3 Data may not add to totals shown because of independent rounding. 
3 Includes Alaska, Vermont, and States indicated by symbol W. 
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FOREIGN TRADE 


Exports of lime decreased 14% to 31,640 
tons and were 5456 below the 1968 record. 
Of the total exports, Canada received 
67%, Mexico 14%, and Panama 3%. The 
remaining 1676 went to 40 countries, 
listed in order of shipments: Philippines, 
Bahamas, Sweden, West Germany, Mo- 
zambique, Trinidad, Brazil, Republic of 
South Africa, Bermuda, New Zealand, El 
Salvador, Australia, Jamaica, the United 
Kingdom, Venezuela, Liberia, Nicaragua, 
India, Italy, United Arab Emirates, An- 
gola, Guatemala, Haiti, Austria, Belize, 
the Netherlands Antilles, Indonesia, Saudi 
Arabia, Argentina, Honduras, Israel, Pa- 


cific Trust Islands, Bahrain, Colombia, 
Nigeria, Dominican Republic, Chile, Re- 
public of South Korea, Surinam, and 
Japan. 

Imports of lime increased 25% to a 
record 416,000 tons. Imports were mainly 
from Canada and entered the country 
principally through Buffalo and Detroit. 


Table 7.—U.S. exports of lime 


Table 8.—U.S. imports for consumption of lime 


Hydrated lime 


Year Quantity 
(short 
tons) 
10729. uu dh ——:T———ĩ—̃ lu 37,468 
jp MM ERE . ees 41,309 
Kr € WEE 48,284 


Year Quantity Value 

(short tons) (thousands) 

19777 xS 37,659 $1,242 

7 ce 36,914 1,208 

1044 — 8 31,639 1,616 

Other lime Total 

Value Quantity Value Quantity Value 
(thou- (short (thou- (short (thou- 
sands) tons) sands) tons) sands) 
$124 210,995 $3,224 248,463 $3,948 
941 286,703 4.302 334,012 6,243 
1,311 367,917 6,368 416,201 7,679 


WORLD REVIEW 


Lime is produced all over the world, 
mainly in the heavily industrialized coun- 
tries. Source materials are abundant. The 
United States, with 18% of the total, 
ranks second in world production follow- 
ing the U.S.S.R. 

Australia.—Broken Hill Proprietary Co., 
Ltd., completed a 440-ton-per-day rotary 
kiln lime plant at Newcastle, New South 
Wales. Limestone for the plant is imported 
from Japan. The lime will be used in the 
company's BOF steel mill at Newcastle. 

Canada.—During 1973 there were 24 
active lime plants in Canada: 10 in On- 
tario, 4 in Quebec, 4 in Alberta, 3 in 
Manitoba, 2 in British Columbia, and 1 
in New Brunswick. Of the 82 kilns in oper- 
ation, 55 were vertical, 23 were rotary, 
3 were rotary-grate, and 1 was vibratory- 
grate. 

Companies active in Ontario were Al- 
goma Steel Corp., Ltd., Allied Chemical 
Canada, Ltd., BeachiLime Ltd., Canadian 
Gypsum Co. Ltd., Cyanamid of Canada 
Ltd., Chromasco Corp. Ltd. Domtar 
Chemicals Ltd., Reiss Lime Co. of Can- 
ada Ltd., the Steel Co. of Canada Ltd., 
and Steeley of Canada (Holdings) Ltd. 


Active companies in Quebec were Do- 
minion Lime Ltd., Domtar Chemicals Ltd., 
Gulf Oil Canada Ltd., and Quebec Sugar 
Refinery. 

Three companies were active in Al- 
berta: Canadian Sugar Factories Ltd., 
Steel Brothers Canada, Ltd., and Summit 
Lime Works Ltd. Manitoba Sugar Co. Ltd. 
and Steel Brothers Canada, Ltd. produced 
lime in Manitoba. Columbia Lime Prod- 
ucts Ltd. and Steel Brothers Canada, Ltd. 
operated lime plants in British Columbia. 
Havelock Lime Works Ltd. operated a 
lime plant in New Brunswick. 

Germany, West.—West Germany ranked 
fourth in world lime output, with 1046 
of production. 

Japan.—]apan produced 10% of world 
lime output, ranking third. 

Poland.—Poland produced 7% of the 
world's lime and ranked fifth among 
countries. 

United Kingdom.—A mey Roadstone 
Corp. completed a new lime plant at 
Cheddar. Capacity is 500 tons per day, 
and the kiln is fired by liquefied petroleum 
gas. 
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U.S.S.R.—The U.S.S.R. was the leading 20% of the total, compared with 18% for 
lime-producing country in the world, with the United States. 


Table 9.—Quicklime and hydrated lime, including dead-burned dolomite: 


World production by country 
(Thousand short tons) 


Country ! 1972 1978 1974 » 
North America: 
ek, TS 1 1,731 1,891 2,088 
Costa Rica added Eris 13 14 24 
Guatemala Ae e 25 e 25 62 
JJ ⁰¹......... EE 183 240 336 
Nie. ⁵ð⁵ 8 100 100 43 
Puerto h ³ð¹—eim. ͤ mm 88 42 42 39 
United States (sold or used by producers) ...........- 20,290 21,090 21,606 
South America : 
(TEE 8 2,200 2,200 2,200 
ei TEE N N 2,862 
Colombia € o ⁰ 1,100 1,100 1,100 
inne,, x , ci EE 27 28 
A o e ðV—³/Jj w0w0ͥ k 8 8 e 11 e 11 
JT: EE y * 55 58 51 
Europe: 
Austria eee ß ß eases r 919 874 1.145 
TT, WE r 8,552 3,770 * 8,940 
PJ. 0 0 ⁰ t 8 1,047 1,026 * 1,030 
Czechoslovakia 44 2.668 2.904 e 2,910 
Denmark EE 219 239 189 
Finland ere Edel 259 257 270 
Le TEE EE 5,330 5,461 6,767 
Germany, East .... LLL c cL LLLl LL L2 c 2 2222222222 3,235 8,339 * 3,420 
Germany, Wetttͥkt LL LL c eee 12,030 12,386 12,358 
Hungary tee 702 131 701 
Ireland 2. oan ss eee ee ek ok cech scis eee e72 84 e 84 
JJ —“! 2,209 2,478 2,540 
| fyc M ENNIO 7¾6³-s. yßds mts 6b 35 " 83 
Norway uo eo ie ce y mt 8 108 104 84 
h ⁰ / AAA eee 7,210 8,483 8,619 
Portugal ˙ o ³o¹wA ee A I Uem. 320 19 241 
/ TEE 2,684 2,858 * 8,090 
pri EECHER 599 877 e 390 
LEE : 8 916 933 e 940 
Solln ec mE ema ee 165 152 125 
USS R Cea vß ß y 24.000 24.000 24,000 
Yugoslavia ²⁰Ü Q 66 ⅛˙¼ͤw. ⁰m.tt wm m. et F 1, 888 2,061 e 1,760 
Africa: 
iiU Sh Se os Sao o eee eee 44 44 
Buründl --.— u. ac s Li (3) e (3) e (3) 
Egypt, Arab Republic off 55 90 e 90 
Ethiopia ec" 52 * 53 e 53 
ET EE 25 85 * 35 
Il ns ee oe ͤ ANE NA NA 22 
Mauritius dees 1 reg 
Malawi? oo ³ðV aa (3) (3) (3) 
Mozambique ........ 2. 2. Lc LLL LLL LLL LLL LL 222-222. 8 11 6 
South Africa, Republic of (sale) 1,817 1,460 * 1,250 
Tanzánia ⁵³˙˙.ꝛ ·¹.¹ʃ ⁰ Ee 2 7 6 
II ³Üw᷑..:... yy y LL LLL r 174 206 * 125 
Lë TEE r 33 r 33 33 
7 EE Ee r 120 165 165 
JU ¶ œ¶ðê«Ür?ZTPæ e . LE E 115 120 120 
Asia: 
:. ĩ⅛˙ . ad ERE r 92 98 68 
o 873 e 375 e 375 
Irane ²˙ ⁵ m dd d oe 88 1,100 1,100 1,100 
Ü o io So LLL i LU cR LUE EE 198 e 200 221 
Japan EE 11,166 13,024 12,362 
E CN 2 
Korea, Republic of © |... 22222 96 96 96 
KüWBil EE . 2 (*) e (3) 
e,, , , e 132 168 195 
Mongolia ⁰·¹ ek Add etae 45 45 45 
Ni he oe eee Ee NA NA (3) 
Philippines Zeite 312 166 111 
Saudi Arabtnas Llosa c22 2222-22 14 e 17 e 17 
OT A OD vo uec f wm eee r 216 194 171 


See footnotes at end of table. 
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Table 9.—Quicklime and hydrated lime, including dead-burned dolomite: 


World production by country—Continued 
( Thousand short tons) 


— —À— 


Country ! 1972 1973 1974 P 
Oceania: 
111 ͥͤſͤ ⅛˙i¹ ˙⅛˙»˙i-V.. ⁰ uer 848 re 850 * 850 
Fiji Islands 323222 8 4 8 ag 
SI. ⁵ ³ oe eee r 112,523 118,197 121,640 
* Estimate. P Preliminary. r Revised. NA Not available. 


1 Lime is produced in many other countries besides those listed. Mexico, Venezuela, and the United 
Kingdom are among the more important countries for which official data are unavailable. 

3 Excludes output by small producers. 

3 Less than Lé unit. 

Figures for 1972 and 1973 include production in Eritrea. 

5 Year ending June 30 of that stated. 


TECHNOLOGY 


The high price of fuels has resulted in in energy are claimed; compared with 
increased interest in the use of preheaters average kilns, heat requirements are re- 
for limekilns. Several installations have duced from 6 million to 4 million Btu per 
been made in Europe. Substantial savings — ton of lime. 


Magnesium 


By E. Chin 


World production capacity for mag- 
nesium was expccted to increase substan- 
tially by 1980 owing to expansion of exist- 
ing plants and construction' of new ones. 
The Dow Chemical Co. announced plans 
for expanding its magnesium production ca- 
pacity at Frecport, Tex., as well as con- 
structing a new magnesium-metal facility. 
American Magnesium Co, at Snyder, Tex., 
was expected to complete installation of 
additional electrolytic cells by 1979. North- 
west Alloys, Inc., was scheduled to begin 
magnesium production in late 1975 at 
Addy, Wash. In Japan, Showa Denko K.K. 
was constructing a facility to test a new 
thermal magnesium process, and in Norway, 
Norsk Hydro-Elektrisk A/S was construct- 
ing a pilot plant to test a new process for 
producing anhydrous magnesium chloride. 

During 1974, there were four domestic 
price increases for magnesium metal. At 
the beginning of the year, the price of 
metal was 41.25 cents per pound. By 
yearend, it had risen to 75.00 cents per 
pound, with another announced price rise 


scheduled to take effect on January 1, 
1975. 

Domestic production of primary mag- 
nesium metal in 1974 was by the American 
Magnesium Co., Snyder, Tex.; The Dow 
Chemical Co., Freeport, Tex.; and NL 
Industries, Inc., Rowley, Utah. Data on 
U.S. production and shipments of mag- 
nesium metal are not published to avoid 
disclosing individual company confidential 
data. 


Legislation and Government Programs.— 
In 1970, the Office of Preparedness re- 
moved magnesium metal from the list of 
strategic and critical materials, and the 
stockpile objective for magnesium was 
abolished. Under authority of Public Laws 
90-604, 91-321, and 92-113, the General 
Services Administration (GSA) began dis- 
posing of all the magnesium remaining in 
the Government stockpile. A total of 20,981 
short tons was sold during 1974 compared 
with 66,638 short tons sold in 1973. 


1 Physical scientist, Division of Nonferrous Metals. 


Table 1.—Salient magnesium statistics 
(Short tons) 


1970 1971 1972 1973 1974 
United States: 
Production: g 
Primary magnesium 112,006 123,485 120,823 122.431 W 
Secondary magnesium .......... ge 12.042 14.703 15,628 17,636 14,874 
Shipments: Primary ................ 118,693 120,217 111,185 137,277 W 
ee , ceed 35.732 24.311 17.556 39,585 46,398 
Imports for consumption ...........- 3.295 3.671 4,479 r 3,325 5,305 
Consumption „ 93.495 92,166 103.691 115,774 130,048 
Price per pound ...........- cents .. 35.25 36.25 81.25 38.25 41.25-75.00 
World: Primary production ............- 212,253 255,763 257.529 "266,441 NA 
EE NA Not available. W Withheld to avoid disclosing individua] company confiden- 
tia ta. 
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Figure 1.—U.S. and world production and U.S. consumption of primary magnesium. 


DOMESTIC PRODUCTION 


The Dow Chemical Co. announced an 
expansion program for producing magne- 
sium metal at its plant in Freeport, Tex. 
Plant capacity was scheduled to be in- 
creased from 120,000 short tons per year 
to 135,000 short tons per year by 1978. 
Additionally, Dow Chemical announced its 


intention to construct a new magnesium- 
metal plant with a capacity of 50,000 
short tons per year of metal. The site for 
the new facility was not announced, but 
completion is expected in 1980. 

The electrolytic plant of American Mag- 
nesium Co., Snyder, Tex., had a capacity 


MAGNESIUM 


of 10,000 short tons of metal in 1974. 
The final addition of 20,000 tons was 
expected to be completed in 1979. 
Northwest Alloys, Inc., a subsidiary of 
the Aluminum Co. of America (Alcoa), 
was constructing a magnesium facility at 
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Addy, Wash. Startup of this plant, with 
an initial capacity of 24,000 tons per year 
of magnesium, was scheduled for 1975-76. 
The installation of additional capacity of 
16,000 tons per year of metal was to be 
completed in 1980. 


Table 2.—Magnesium recovered from scrap processed in the United States, 
by kind of scrap and form of recovery 


(Short tons) 
1970 1971 1972 1973 1974 P 
Kind of scrap: 
New scrap: 
Magnesium-base EE ee ae css UNES 4,564 6,722 6,993 7,417 3,357 
Aluminum-bb ae 4,698 4,838 5,646 6,118 5,798 
TOUR). see oe eo erg EEN 9,262 11,660 12,639 18,585 9,155 
Old scrap: . 
Magnesium-base POM ͤ Dy 1,518 1,719 1,445 2,529 4,161 
Aluminum-base ... .. «44 1,262 1,424 1,544 1,572 1,558 
h ³ð——A— 2.780 3,143 2.989 4.101 5.719 
Grand total ~--~- 12,042 14,703 15,628 17,636 14,874 
Form of recovery: 
Magnesium alloy ingot? ee 2,006 8,905 $,612 2,606 2,703 
Magnesium alloy castings (gross weight) 13 14 9 12 1 
Magnesium alloy shapes 189 500 275 169 
Aluminum alloys `. 7,088 1,423 8,790 9,206 9,316 
Zinc and other alloys s 24 17 14 31 16 
Chemical and other dissipative uses 80 478 794 567 44 
Cathode protection -----------------------—- 2,642 2,366 2,134 5,045 2,777 
Total e 12,042 14,708 15,628 17,636 14,874 


P Preliminary. 


1 Includes secondary magnesium content of both secondary and primary magnesium alloy ingot. 


CONSUMPTION AND USES 


Consumption of magnesium in the 
United States rose to 130,048 short tons 
in 1974. Magnesium was consumed in 
two broad categories: Structural products, 
such as castings and wrought products; 
and distributive or sacrificial applications, 
where advantage is taken of the chemical 
properties of the metal. Useful structural 
properties of magnesium include low spe- 
cific weight, good machinability, hot forma- 
bility, and high strength. The principal 
structural applications, which accounted 


for about 2496 of the total use, were in 
aircraft, automotive, and other types of 
transportation equipment; materials han- 
dling; and power tools, such as power- 
saws and lawnmowers. The remainder of 
the consumption was for sacrificial uses, 
primarily alloying with other metals (es- 
pecially aluminum), cathodic protection, 
production of nodular iron and desulfuri- 
zation of steel, and as a reducing agent in 
the production of titanium, beryllium, and 
other metals. 
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Table 3.—Consumption of primary magnesium in the United States, by use 
(Short tons) 


1970 1971 1972 1973 r 1974 P 
For structural] products: 
Castings : 
Die erm 9,002 1,469 9,826 9,999 11,804 
1 0 260 142 736 812 1.000 
6 NECS Ar ETEA STA 1,735 165 100 1,326 1,872 
Wrought products: 
|o uil atc Mtem EC, GO 5,587 7,749 1,436 7,823 
Sheet and plate a AES 2,918 3,817 (1) Il 
Other (including forgings) ...... (!) 2,212 1,381 5,529 
(` EE EE . 28,247 19,093 23,109 25,102 21,524 
For distributive or sacrificial purposes: 
Alloys : 
REENEN ²˙ ·ↄ—ↄĩ—ꝛꝛ ͥ ͥͥ ¹·¹¹ww . c. ENEE 37,450 48,458 51,953 62,152 
ni EE E E EEN (?) 163 88 503 19 
A TEE MEER 35 24 28 30 24 
2,005 MEME EE EE (?) 37 109 13 16 
Cathodic protection (anodes) ___.________- 5,778 7,296 6,543 9,931 10,439 
El" "Wee EH 8,385 8,960 9,732 9,835 9,204 
c A 4.720 6.590 1,603 8,724 10,603 
bro lo EE E DIU ee ey 4 5,646 (2) (2) (2) IA) 
Scavenger and deoxidizer pax (2) 68 327 50 285 
Reducing agent for titanium, zirconium, 
hafnium, uranium, and beryllium 3 6,300 9,053 6,089 7,367 7,569 
UN M eh ei EE 2,841 8,432 6,055 2,266 2,218 
TORIL EEN 10,248 13,073 19,982 90,672 102,524 
een . . 93,495 92,166 103.691 115,774 130,048 
P Preliminary. r Revised. 
1 Included with ''Extrusions.'' 
3 Included with “Other.” 
PRICES 


Throughout 1973, the quoted base price 
for primary magnesium pig and ingot in 
10,000-pound lots, 99.896 magnesium f.o.b. 
plant, was 38.25 and 39.00 cents per 
pound, respectively. During 1974, the 
changes in the quoted price for magnesium 
metal were as follows: 


E fTective date Cents per pound 


January ` RE EES 41.25 
e ond 41.00 
Mae 3 bce cu bared 65.00 
c 65.00 
1 75.00 


Effective January 1, 1975, the price of 
magnesium will be raised 7 cents to 82 
cents per pound. 


STOCKS 


Producer and consumer stocks of pri- 
mary magnesium totaled 21,106 short tons 
as of December 31, 1974. Yearend stocks 


of primary inagnesium alloy ingot were 


1,677 tons. Stocks at yearend 1973 were 
17,188 short tons of primary metal and 
1,706 tons of alloy ingot. 


Table 4.— Stocks and consumption of new and old magnesium scrap in the United States 


in 1974 
(Short tons) 


Stocks 

Item Jan.1" 
Cast EC 455 
Solid wrought scrap! :: 806 
Qo oi e—————— 161 


r Revised. 
1 Includes borings, turnings, drosses, etc. 


Consumption 
Stocks 
Receipts New Old Dec. 31 
scrap scrap Total 
6,395 616 5,082 5,768 1,092 
423 549 ee 549 180 
6,818 1.225 5,082 6,807 1.272 


Digitized by C Google 
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FOREIGN TRADE 


U.S. exports of magnesium increased 
from 39,585 short tons valued at $28.2 
million in 1973 to 46,398 tons valued at 
$48.5 million in 1974. Shipments to Brazil, 
Canada, West Germany, Japan, Mexico, 
and the Netherlands accounted for 7896 
of the total U.S. magnesium exports. The 
remaining 10,358 tons was exported to 
23 other countries. Approximately 9696 of 
all the magnesium exported was in the 
form of primary metal and alloys. 


50 
40 
E 30 
2 
t 
re) 
< 
UI 
B 
E 
— 
3 20 
0 
<< 
Te 
10 
/^ 
O wem — ap a 
1950 1955 1960 


Total magnesium imports for consump- 
tion increased from 3,325 short tons valued 
at $2.7 million to 5,305 tons valued at 
$5.2 million. Imports of waste and scrap 
accounted for 81% of the total imports 
of magnesium. West Germany, the largest 
U.S. source, contributed 22% of the metal 
imported. Receipts from the Netherlands 
and Canada constituted 21% and 16% 
of the magnesium imports, respectively. 
The remainder of U.S. imports, 2,181 tons, 
was contributed by 18 other nations. 


Exports 


— 
1565 1970 1975 


Figure 2.— U.S. imports and exports of magnesium. 
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Table 6.—U.S. exports and imports for consumption of magnesium 


Exports 


Metals and alloys Semifabricated forms, 


Year Waste and scrap in crude form n.e.c. 

Quantity Value Quantity Value Quantity Value 

(short (thou- (short (thou- (short (thou- 

tons) sands) tons) sands) tons) sands) 
1972 EE 94 $116 16,642 $10,132 820 $1,454 
1078 — ee ee wee E 44 81 88,323 25,934 1,218 2,227 
1914-1 he de 803 365 44,440 44,777 1,155 3,369 

Imports 
Powder, sheets, 
Waste and Alloys tubing, ribbons, 
scrap Metal (magnesium wire, other forms 

content) (magnesium content) 

Se D Value n Value bis Value pU Value 

(short (thou- (short (thou- (short (thou- (short (thou- 

tons) ands) tons) sands) tons) Sands tons) sands) 

1972 8 8,042 $1,040 1,256 $950 168 $464 18 $103 
I. secure 2,29 952 r 620 T 485 889 1,104 20 129 
1974 8 4,820 2,826 495 692 440 1,578 50 186 

T Revised. 
WORLD REVIEW 


World production of magnesium metal 
in 1974, excluding U.S. production, was 
140,989 short tons. The U.S.S.R. produced 
47% of the world magnesium output 
(excluding U.S. production), followed by 
Norway (30%), and Japan (7%). The 


Country Company 

Canada ............- Chromasco Corporation 
Limited. 

China, People's 3 

Republic of ...... w ͤ vw 

France .........-.-- Société Générale du Mag- 
nesium (owned by 
Péchiney Ugine Kuhl- 
mann S.A., 70%. and 
Société des Produits 
Azotes, 380%). 

Italy... ER Societá Italiana per il 
Magnesio e Leghe di 

= Marnas. i 8 

urukawa Magnesium Co 

Japan ...-.-----.-- UBE Industries, Ltd 

Norway .....------- Heroya Electrokemiske 
Fabbrikker A/S (sub- 
sidiary of Norsk Hydro- 
Elektrisk A/S). 

U.S.S.R .........--- NA ot eo um eet 

United States 


The Dow Chemical Co .. 120,000 


Peto American Magnesium Co 
NL Industries, Inc 


remainder of the world production was 
by Canada, the People's Republic of China, 
France, and Italy. 

World producers of magnesium in 1974 
with annual capacities, processes, and plant 
locations were as follows: 


Capacity 
(short Process Plant location 
tons) 
12,000 Silicothermic ..... Haley, Ontario, 
5,000 .... do Ying-kou, 
Liaoning. 
11,000 .... do Marignac. 
12,000 .... doo Bolzano. 
7,000 .... do Koyama. 
5,500 .... do Yamaguchi. 
44,000 I.G. Farben- 
industrie. Heroya. 
50,000 Electrolytic `... —— NA. 
1000 0%hõhh 8 Snyder. Tex. 
Dow cells Freeport, Tex. 
45,000 Elecetrolyti — Rowley. Utah. 


NA Not available. 
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Table 7.—Magnesium: World production,’ by country 


(Short tons) 

Country 1972 1978 1974 P 
MENT EN TC ⁵ù́“q mw ß S 5,924 6,840 6,534 
China, People’s Republic of è _______.__-_--__._--______--. 1,100 1,100 1,100 
— M———— Se a € "m 1 7,549 9,511 1,202 
JJ —— — EE F 9,980 9,850 8,157 
! y 12,004 12,849 9,886 
J0½§³Üé%« dd ſyyſ k 8 r 40,149 41.360 42,160 
JC ] ꝛ¹¹w EE EES 000 68,0 66,000 

United Hh“)... d ⁵⁰ 3 120,828 3 122,481 
Total EE —ͤ ⁰¹iͤ 6H... ee sais r 257,529 266,441 NA 
* Estimate. P Preliminary. r Revised. NA Not available. W Withheld to avoid disclos- 


ing individual company confidential data. 
! Primary only. 


3 Secondary production was as follows, in short tons: 1972—6,612; 1978—8,986; and 1974 (pre- 


liminary) —11,9 
3 The Dow der et Co. only. 


Japan.—Showa Denko K.K. was con- 
structing a pilot plant at Chickibu, 
Sartama, to test a new patented thermal 
magnesium process. The plant was planned 
to have a capacity of 440,000 pounds per 
year of magnesium. The startup date was 
not announced. 

Norway.—Norsk Hydro-Elektrisk A/S re- 


portedly developed a new process for pro- 
ducing anhydrous magnesium chloride. The 
process will be tested on an industrial scale 
at a plant being constructed at the Porsgrun 
Fabrikker facility at Heroya. If successful, 
this production will add 16,500 short tons 
to the existing metal capacity at Heroya. 


TECHNOLOGY 


A technique for the reduction of thorium 
dioxide using a magnesium-zinc alloy was 
described.* The present commercial method 
for the production of thorium metal in- 
volves the metallothermic reduction of 
thorium tetrafluoride with calcium in the 
presence of zinc chloride. Using a magne- 
sium-zinc alloy as a reductant for thoria 
has the following potential economic ad- 
vantages. Relatively inexpensive reagents 
are used for the metal and flux phases; 
and metal of acceptable quality can be 
produced with good yields. 


nesium, reportedly is tough and durable 
and does not tarnish. 

A diving suit weighing 910 pounds was 
developed using magnesium castings that 
are sealed and then painted.‘ A constant 
pressure is maintained within the suit, 
thus eliminating the problems and dangers 
of normal compression and decompression. 
The suit was qualified for operating at a 
depth of 640 feet, but was tested at 2,000 
feet. 


3 Light Metal 


. Thorium Redaction, p Ma 
nesium Zinc. Ze 32, pi 


o. 1-2, February 197 


The Nation's largest college ring maker 8 Sizemore, R. C. Top Colle Rin 
began marketing a new alloy, called Moai hee v. UT, No. 45, M Gold Cost. 


"siladium," for use in jewelry.“ The alloy, 
which contains palladium, nickel, and mag- 


. 45, Mar. 6, 1974, 
* Modern Metals. Mar esium Suit for v. 
Best Dressed Diver. V. 29, No. 12, January 1974, 
pp. 82-84. 
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Articles describing various techniques 
to produce ductile iron with magnesium 
were published.’ Included in the discussions 
were the use of new magnesium alloy 
compositions, plunging techniques to allow 
the reacting magnesium to mix with the 
liquid iron, and the reduction of solids 
emissions. 

Patents on the production of magnesium 
metal from dolomite and on the removal 
of magnesium chloride from carnallite were 
issued. 
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5 Foundry. Nodularization in the Mold Offers 
Advantages. V. 102, No. 4, April viol Nee m 
Operations Roundup. 8 
August 1974 


Iron. V. 
91. 


, 


The | Pont-a-Mousson Process for Ductile 
102, No. 9, September 1974, pp. 86, 


. Converts Iron from Small Ductile Cast- 
um ave 102, No. 9, September 1974, pp. 74-76, 


Modern Metals. Unveil Mag-Based Steel/Iron 
Agents. V. 30, No. 7, August 1974, pp. 126-127. 
? Avery, J. M. Aluminothermic Production of 
Magnesium and an Oxidic Slag Containing Re- 
ovi rable Alumina. U.S. Pat. $ 782. 922, Jan. 1, 


Dancy, W. B. (assigned to International Min- 
erals & Chemical Corp.). Ente grates System for 
GE Magnesium  Chlori and Potassium 
Chloride From a Subsurface Iocpont of Carnallite. 
Can. Pat. 949,755, June 25, 1974. 

Mulcihy, : 8 to Dow Chemical 

Method and 113 for Producing Mag- 
nesium Metal in Large quantus at a Reduced 
Cost Per Unit Produced. U.S. Pat. 3,823,003, July 


9, 1974. 

Pons, R., M. Poyet, J. Desbert, and A. Mena 
(assigned to Ste. Francais d'Electrometallurgic ). 
Thermal Production of Magnesium From Calcined 


Dolomite. U.S. Pat. 3,837, $43, Sept. 24, 1974. 


BINE Google 


Magnesium Compounds 


By E. Chin 


World production of magnesite in 1974, 
excluding output in the United States, was 
10,194,845 short tons, slightly more than 
that in 1973. Magnesite production in 
Austria, Greece, North Korea, the People's 
Republic of China, and the U.S.S.R. ac- 


wegian firm announced plans to produce 
magnesium hydroxide from seawater near 
the Arctic Circle. 


Refractory magnesia and caustic-calcined 
and specified magnesias, sold or used by 
domestic producers in 1974, were 1.4% 


counted for 73% of the world total. 

The increasing worldwide trend toward 
greater production of magnesium com- 
pounds from seawater, well and lake 
brines, and dry lake deposits continued to 
exert competitive pressure on producers of 
magnesite. During 1974, two domestic com- 
panies, one using seawater as a raw mate- 
rial source and the other using well brines, 
completed expansions of production capac- 
ity for magnesium compounds. A Nor- 


below those in 1973. However, the value 


of domestic shipments of magnesias rose 
8% to $104,960,000 in 1974. 

Exports of magnesite and magnesia were 
62,000 tons in 1974, and as in 1970-73, 
the shipments were primarily to Canada. 
U.S. imports for consumption of pro- 
cessed magnesite in 1974 were 156,401 
short tons, with Greece supplying 35% of 
the total. 


Table 1.—Salient magnesium compound statistics 


(Thousand short tons and thousand dollars) 


1970 1971 1972 1978 1974 
United States: 
Caustic-calcined and specified 
magnesias : 1 
Shipments by producers: 
Vale 122 127 128 158 149 
Quantiy/ 19.301 18,621 15,856 26,929 21,916 
Exports: Value:? 8,200 2,840 3.377 4,196 5.088 
Imports for consumption ? 
!! o· AAA E 702 736 675 734 692 
e 
and us y producers: 
Quantity ed 5 802 627 696 807 808 
aluun «44 60,333 50,359 60,331 T 69,904 11,044 
Exports: Value ` 9,138 5.897 5,903 6,104 7,749 
Imports: Value ` 7,857 9,219 9,300 T 13.469 16,463 
Dead-burned dolomite : 
d and used by producers: 
Quantity ----------------- 1,878 r 1,007 T 1,075 r 1,250 P 1,300 
Value uim 25,140 F 18,883 r 20,158 r 23,441 P 24,818 
World: Crude magnesite production : 
nt 3 EEN 9,763 10,061 r 9,884 r 9,994 10,195 


P Preliminary. r Revised. e 
1 Excludes caustic-calcined magnesia used in production of refractory magnesia. 
3 Caustic-calcined magnesia only. 


DOMESTIC PRODUCTION 


fractories, Co., Inc., The Dow Chemical 
Co., FMC Corporation, Harbison-Walker 


1 Physical scientist, Division of Nonferrous Metals. 


Magnesium hydroxide was produced 


from seawater and well brines by Barcroft 
Co., Basic Magnesia, Inc., Corhart Re- 
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Refractories, Kaiser Aluminum & Chemical 
Corp., Martin Marietta Chemicals, Merck 
& Co., Inc., Michigan Chemical Corp., 
and Morton Chemical Co. Most of the 
magnesium hydroxide produced was used 
in the production of magnesia for basic 
refractories. Producers of refractory mag- 
nesia were Basic, Inc., Basic Magnesia, 
Inc., Corhart Refractories Co., Inc., A. 
P. Green Refractories Co., Harbison- 
Walker Refractories, Kaiser Aluminum & 
Chemical Corp., and Martin Marietta 
Chemicals. Total production of refractory 
magnesia in 1974 was 779,554 tons. 
Caustic-calcined magnesia was produced 
by Basic, Inc., Basic Magnesia, Inc., The 
Dow Chemical Co., Kaiser Aluminum & 
Chemical Corp., Martin Marietta Chemi- 
cals, and Michigan Chemical Corp. Total 
production of caustic-calcined magnesia 
was 224,518 tons in 1974. Merck & Co., 


Raw material source and producing company 


Magnesite: Basic, Ine .--... ------ 


Lake brines: 


Great Salt Lake Minerals & Chemicals Corp - 
Kaiser Aluminum 4 Chemical Corp 


Well brines: 


The Dow Chemical Co ..................-.-- 
Martin Marietta Chemicals 
Michigan Chemical Corp 


Morton Chemical Co 
Seawater: 


Barcroft Co 0o0o.. „ 
Basic Magnesia, Ine 
Cohart Refractories Co., Ine 
The Dow Chemical Coo 
FMC Corporation 
Harbison-Walker Refractories ______________ 
Kaiser Aluminum 4 Chemical Cord E 
Merck 4 Co. Inc ..............-----.....-- 


Total. Ze 
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Inc., Michigan Chemical Corp., and Mor- 
ton Chemical Co. produced 13,065 tons of 
specified magnesia. The Dow Chemical 
Co., Giles Chemical Corp., and Philadel- 
phia Quartz Co. produced 70,237 tons of 
magnesium sulfate (anhydrous and hy- 
drous). During the year 11,150 tons of 
magnesium carbonate were produced by 
Merck & Co., Inc., Michigan Chemical 
Corp., and Morton Chemical Co. 

Magnesium chloride was produced by 
American Magnesium Co., The Dow 
Chemical Co., FMC Corporation, Great 
Salt Lake Minerals & Chemicals Corp., 
Kaiser Aluminum & Chemical Corp., and 
NL Industries, Inc. Most of the magnesium 
chloride production was used for mag- 
nesium metal cell feed. 

Domestic producers of magnesium com- 
pounds by raw material source, location, 
and capacity follow: 


Capacity 
(short tons 

Location 
equivalent) 
Gabbe, Ne 160,000 
Ogden, Utah ...................- 100,000 
Wendover, Utah ................ 50,000 
Ludington, Mich ................ 250,000 
Manistee, Mich ` ` 280,000 


St. Louis, Mich ... ............ 25,000 
Manistee, Mich 


es, $ 
Port St. Joe, Fla ..............—— 100,000 
Pascagoula, Miss ` 40.000 
Freeport, Tex .. ...........----- 100,000 
Chula Vista, Calif ` .. ...... 5,000 
Cape May, N.))))))) . 100,000 
Moss Landing, Calif |. |. .... 150,000 
South San Francisco, Calf 10,000 
ORO MNT HERREN MORE HENRY TON 1,870,000 


CONSUMPTION AND USES 


In 1974, magnesia used in the produc- 
tion of basic refractories was 802,673 tons, 
slightly less than that in 1973. Consump- 
tion of caustic-calcined and specified mag- 
nesias for uses other than the production 
of refractory magnesia decreased signifi- 
cantly from that of 1973. 

Magnesia was used as a fuel additive 
in burning heavy fuel at steam-generating 
plants to prevent corrosion and acid smut 
fallout. It also was used for stack gas 
scrubbing. As an additive to animal feed, 
magnesia prevents grass tetany in cattle 
and sheep, promotes increased egg laying, 
and increases the butterfat content of milk. 


In sugar cane processing mills, magnesia 
prevents scale formation in the evaporators. 
As an additive in rubber, magnesia is used 
to neutralize acidity, to keep the molds 
cleaner, and to improve the rubber cure 
rate. Other uses for magnesia are in chem- 
icals, construction materials such as plaster 
and cement, cosmetics, electrical heating 
rods, fertilizers, medicinals and pharma- 
ceuticals, and pulp and paper. 

Other magnesium compounds were used 
in candy, wine, and water processing, in 
tannery applications, and in cosmetics and 
pharmaceuticals. 


MAGNESIUM COMPOUNDS 775 


Table 2.— Magnesium compounds shipped and used in the United States 


Shipped and used 


Quantity Value 
(short tons) (thousands) 


Year and product 


1978 
Caustic-calcined ! and specified (U. S. P. and technical) magnesias |... ... 157,668 $26,929 
Refractory mag nes aaa 806,548 69,904 
Magnesium hydroxide (100% Mg(OH),)! ------------------------------ 88,324 4,857 
Magnesium sulfate (anhydrous and hydrous) EE EE 63,011 4,551 
Precipitated magnesium carbonate! . . ... .... LL Lc c LLL css ee 5,036 1,746 
1974 
Caustic-calcined i and specified (U.S. P. and technical) mag nesias 148,827 27,916 
Refractory magnesia a eee 802,678 77,044 
Magnesium hydroxide (100% Mg (OH) )ůhʒ 93.057 5.618 
Magnesium sulfate (anhydrous and hydrous) ))) 65,062 6,281 
Precipitated magnesium carbonat „„ „„ 5,908 2,161 


! Excludes material produced as an intermediate step in the manufacture of other magnesium 
com pounds, 


Table 3.—Domestic shipments of caustic-calcined and specified aaa by use 
(Short tons) 


Use 1973 1974 
Agriculture, nutrition, and pharmaceuticals: 
Animal feed. z- vere (1) Ww 
lll; ne a é 33,992 9.629 
Medicinals and pharmaceuticals ------------------------------ W 2,620 
Sugar and candy _______________-____ +e 4.939 3.716 
Winemaking _.._______-________________________-___--------- 9 W 
Total- EE 88,981 89,674 
Construction materials : 
Insulation and wallboard `. (3) (2) 
Oxychloride and oxysulfate cement -_------------------------ 19,441 19,275 
Total: EH 19,441 19,275 
Chemical processing, manufacturing, and metallurgical: 
Chemical REN 41,264 18,874 
Electrical heating rodl“? „„ 2,852 12,166 
Flir locu Dat EE Ss W 
Petroleum additive .... 2222. 2 LL LLL eee W 12.075 
Pulp. and l nocle mucus iiL eS 13.760 16,355 
, . . 12.145 14.170 
Tü coe eo 8 11,898 8,526 
Stack gas scrubbing ---------------------------------------- NA W 
Uranium processing ._.......------.---------+--------------- W W 
Water treatment ____________-___-_--_ ee WwW Ww 
Total gt ³˙ Ba a ee 8 84,409 80,888 
Unspecified: ußue esse oe en Seen 14,887 9,040 
% oe ee ee ee ee oe ee soe ese 157,668 148,827 
NA Not available. W Withheld to avoid disclosing individual company confidential data; 


included with “Total.” 
1 Included with “Fertilizer.” 
3 Included with, “Oxychloride and oxysulfate cement." 
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Figure 1.—Consumption and shipments of magnesia in the United States. 


PRICES 


The price for magnesia, natural, techni- 
cal, heavy, 85% and 90% (bulk, carlot, 
truckload, f.o.b. Luning, Nev.) was quoted 
at yearend at $85 and $105 per short ton, 
respectively, according to the Chemical 
Marketing Reporter. Magnesia, technical, 
neoprene-grade, light, was quoted at $346 
per ton (bags, carlot, truckload, works). 

Prices throughout the year for magnes- 
ium carbonate, technical (bags, carlot, 
freight-equalized), remained the same as 
in 1973 at $0.16 per pound; prices for 


truckload quantities at $0.18 to $0.185 per 
pound were also unchanged. During the 
year, the price for magnesium hydroxide, 
NF, powder (drums, carlot, and truckload, 
works) was $0.30 per pound. Magnesium 
chloride, hydrous, 99%, flakes, bags, car- 
lot, works, was quoted at $120 per ton. 

The price for magnesium sulfate (tech- 
nical, bags, mixed carlot, 10,000-pound 
minimum, works) was quoted at $0.05 per 
pound. 


FOREIGN TRADE 


Exports of dead-burned magnesite and 
magnesia in 1974 totaled 51,267 tons com- 
pared with 50,760 tons in 1973. Exports 
to the principal destination, Canada, were 


39,649 tons, 7% lower than in 1973. 
However, shipments to the Netherlands 
and West Germany were substantially 
higher than in 1973. 


MAGNESIUM COMPOUNDS 


Exports of magnesite, including crude, 
caustic-calcined, lump or ground, increased 
over exports in 1973 and totaled 10,733 
tons. Deliveries to Australia, Canada, the 
United Kingdom, Venezuela, and West 
Germany accounted for over 62% of the 
exports in this class. 

Imports of lump or ground caustic- 
calcined magnesia decreased 1896 in 1974 
to 8,990 tons. Receipts from India and 
Turkey accounted for over 86% of the 
imports in this class. 

Imports of dead-burned and grain mag- 
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nesia and periclase containing a maximum 
of 4% lime decreased 12% to 131,978 
tons. Imports for the same class of mate- 
rial but containing over 4% lime increased 
from 8,956 tons in 1973 to 24,423 tons in 
1974. Total imports of crude and pro- 
cessed magnesite decreased 296 from those 
in 1973 to 165,391 short tons. 

Imports of specified magnesium com- 
pounds and compounds not specifically 
provided for, were valued at $2,107,000 
in 1974 compared with $1,880,000 in 1973. 


Table 4.—U.S. exports of magnesite and magnesia, by country 


Magnesite and magnesia, 


Magnesite, n.e.c., including crude 


dead-burned caustic-calcined, Jump or ground 
Destination 1978 1974 1978 1974 
Quantity Value Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) tons) sands) 
Argentina ..........- 7 $1 Ss BS 119 $60 145 $93 
Australia ____________ 21 14 42 $4 976 410 752 504 
Belgium-Luxembourg . au ES 8 1 73 35 58 31 
Brazilnnnnlkklll 31 14 18 1 168 79 281 120 
CanadwM⁊ꝗ, 42.540 4.477 39.649 5.016 1.771 762 2.635 782 
Chile ...............- 864 86 5 6 A LE 14 
Colombia SES NN 16 14 42 28 61 89 
Costa Rica .......... x ge Sc E 1 4 
Denmark ...........- en Se dë EN 18 6 84 15 
El Salvador b Es = 25 E e 
Finland 1 1 on GE 885 197 145 87 
Fran ee 98 S SN 347 209 524 306 
Germany, Wet Rare 624 5.542 1.016 1,877 719 1,089 756 
PA E E 8 4 SS — 55 17 "m 24 
Italy 222 oe SE a De 946 206 521 265 
Japan 185 29 66 36 48 20 147 115 
Korea, Republic of NEN ae SE 8 5 2 42 17 
exito ooo 858 87 610 214 34 21 
Netherlands 1.638 289 3.558 650 202 82 270 255 
New Zealand ........ 5 4 e 2: 551 i 212 "n 
Peru 88 Se ona xa 
Philippines 33 45 15 181 70 38 21 203 81 
South Africa, 
SEN 1 93 274 189 154 85 117 75 
SC SES Sage ve Ss 186 Sp 286 120 
ENEE 82 66 90 78 464 6 
5 3 De enc 55 16 174 30 63 29 
Taw ans 66 11 261 87 82 10 71 34 
USSR AA 221 66 652 310 zm Ge EN iue 
United Kingdom 469 299 288 197 514 290 148 415 
Venezuela ----------- 267 41 80 6 280 40 1,184 249 
Yugoslavia ..........- SR z= Des Si 68 45 80 56 
Other ........---.---- 72 17 10 25 117 62 119 68 
Total! 50,760 6.104 51.267 7,149 9,804 4,196 10,788 5,088 


718 MINERALS YEARBOOK, 1974 


Table 5.—U.S. imports for consumption of crude and processed magnesite, by country 


1978 1974 

Country Quantity Value Quantity Value 
(short tons) (thou- (short tons) (thou- 
sands) sands) 

Lump or ground caustic-calcined magnesia: 1 
rf 8 172 $15 242 $38 
AUSITIÉ EE EE 121 1 60 8 
Canada ceno Luc eS ae NA 92 15 
JJ — — Á— 8 7,885 485 5,476 296 
Japan ees 221 17 H = 
Malin — 5n Së 220 10 
Netherlands `. 302 86 616 67 
Turkey oo eae ⁰ꝛK 68 2,246 222 2,284 268 
United Kingdom 20 2 GE m 
Vve NEE 10,967 184 8,990 692 

Dead-burned and grain magnesia and periclase: 

Not containing lime or not over 4% lime: 
Australia r 1,322 r 170 882 118 
Austrian 4,568 854 12,575 1,366 
FCC ALES ue 2,152 163 Sé — — 
Canada `n---------------------------— 30 14 
e EE 66,746 6,322 54,419 7,811 
f 88,226 2,744 42,298 5,831 
nane Molten 8 6,837 820 2,112 800 
J AAA 26,805 2,325 2,216 181 
United Kingdom ..................-- 6,982 564 12,607 1,445 
Yugoslavia `... c SE 4,158 897 
r esci eec ² 5 r 149,268 r 18,469 181,978 16,468 

Containing over 4% lime: 

ebe zi We 1,411 145 
Canada EE 2,056 84 5,601 884 
J)) AA Ee 1.990 98 8,968 511 
%;ͤ th. ͤ ͤ A ee PS dee 1 1 
Yugoslavia ` 4,910 260 18,442 1,001 
Toti] zu cd AAA D Cid 8,956 442 24,428 1,992 

Total] dead-burned, grain magnesia 
and periclase ..__...._______-__- F 158,224 * 18,911 156,401 18,455 


r Revised. 
1 In addition, 19 short tons ($1,396) of crude magnesite, from India. 


Table 6.—U.S. imports for consumption of magnesium compounds 


Magnesium sul- 


Oxide or Magnesium Magnesium Magnesium fate (epsom Magnesium salts 
calcined carbonate chloride chloride salts and and compounds 
7 magnesia (precipitated)! (anhydrous) (other) kieserite) n.s.p.f.? 
er — — 
Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value 
tity (thou- tity  (thou- tity  (thou- tity (thou- tity  (thou- tity  (thou- 
(short sands) (short sands) (short sands) (short sands) (short sands) (short sands) 
tons) tons) tons) tons) tons) tons) 
1972 .. 690 $256 139 $73 22 $1 250 $8 21,538 $378 2,662 $395 
1978 — 678 292 138 88 121 45 801 16 52,489 962 8,307 411 
25,644 102 5,398 868 


1974 .. 38657 281 111 109 809 190 244 12 


1In addition, magnesium carbonate not precipitated: 1972—17 short tons ($10,120); 1973—5 
short tons ($1,436) ; 1974—19 short tons ($6,961). . 
3 Not specifically provided for; includes magnesium silicofluoride or fluosilicate and calcined 


magnesia. 
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Greece. During 1974, Financial Mining- 
Industrial & Shipping Corp. (FIMISCO) 
completed its dead-burned magnesite stor- 
age and shiploading facilities at Dafnopot- 
amos, Mantoudi. Additionally, FIMISCO 
expanded its magnesite dressing plant at 
Paraskevorama from 100,000 tons to 250,- 
000 tons, and doubled the output of its 
Moraitis facility to 70,000 tons per year. 
In June 1974, the Government approved 
plans to invest $15 million over the next 
5 years in various related production facil- 
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Figure 2.—Value of U.S. exports and imports of magnesia. 
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ities to boost its output of dead-burned 
magnesite. 

Magnesite Mining Industrial and Com- 
mercial S.A. completed research and de- 
velopment studies to mine and process a 
magnesite deposit at Troupi, North Eu- 
boea. Construction at the site will begin 
in mid-1975, and includes an ore-dressing 
plant for 88,000 tons of concentrate per 
year and the installation of a 35,000-ton- 
per-year rotary kiln. 

India.—Magnesite production in 1974 


Digitized by Google 
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was 286,601 tons of which approximately 
95% was from Tamil Nadu State. During 
1973, consumption of magnesite was es- 
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timated as follows: Refractories, 188,100 
tons; chemicals, 2,200 tons; fertilizers, 
2,800 tons; and other, 450 tons. 


Table 7.—Magnesite: World production by country 


(Short tons) 
Country 1972 1978 1914 P 
North America: United Stats Ww Ww WwW 
South erga ca: 
Jö ³ 8 804,979 e 889,500 e $42,000 
Colombia M eroe cH EECH 2,00 2,000 2,000 
Mexico — n e oso EEN 22,992 $1,604 * 82,000 
Europe 
EEN 1,515,657 1,568,768 1,608,504 
Czechoslovakia .. . 2 cc c.c... 693,858 648,749 * 660,000 
LÉI" SE 1,026,976 1,177,626 * 1,100,000 
xo DEE 89,352 24,861 * 24,000 
Spain. eec e . 88 r 800,793 330.693 e 860,000 
WS BRO Moe ""——-—-" ep RC 1,650,000 1,710,000 1,730,000 
Fu TEE 464,815 422,96 511,472 
Africa : 
TFE ³ A. AAA 692 1.672 * 2,200 
Rhodesia, Southern ^ __------------------------- 22,000 22,000 22,000 
South Africa, Republic of ---------------------- 15,830 88,393 80,108 
/ c ecl Ad LL dme 110 110 110 
Tanzania EE * 64 120 * 55 
Asla : $ 
China, People’s Republic of 1,100,000 1,100,000 1,100,000 
Indis -—2n2ezLimciu ³ eh 800,988 211,644 286,601 
Iran ·BA C AAA eR APA EE F 11,023 17,687 e 22,000 
Korea, North * ee EE 1,900,000 1,900,000 1,900,000 
Pakistan 2.22 b ce ee os eee ee tere EE 824 „714 500 
Turkey EE ]V2qqAͥͤ˙ AAA Ane A * 868,790 876,046 * 886,000 
Oceania: 
lll! ⁰¹wm‚AA . ˙ mr r 22,041 25,547 e 27,000 
New Zealand ` ee 1,058 1,278 * 1,800 
Total 2222 —— T 9,888,782 9,994,488 10,194,845 
* Estimate. P Preliminary. r Revised. W Withheld to avoid disclosing individual 


company confidential data. 


1 Figures represent crude salable magnesite. In addition to the countries listed, Bulgaria and 


Canada produce magnesite, but output is not reported and available information is 


make reliable estimates of output levels. 
3 Year beginning March 21 of that stated. 


Important reserves of magnesite were 


is inadequate to 


estimated at 87.8 million tons, as follows: 


Tonnage 


State Occurrence (million Grade 
short tons) percent 
Tamil Nad Salem, Chalk Hills 41.1 48 
Uttar Pradesh ............. Almora, Dewaldhar, and 
Agar-Girechchina .................... 14.2 84—4 
Do ER Almora, Pungar Valley ...............- 18.4 NA 
DP AAA Almora, Lahore Valley ..............-- 2.8 48 
CC Singhbhum, Bhi CC e 6.7 85 
Rajasthaͤçaaannsssss Ajmer, Gaff-Sarupa .............-...-- 2.8 NA 
Karnataka Mysore, Dodk ana 2 NA 


NA Not available. 


Israel. During 1974, Dead Sea Works, 
Ltd., produced 16,500 tons of magnesium 
oxide and 29,700 tons of hydrochloric acid. 
The entire magnesium oxide output, valued 
at about $1 million, was exported, and the 
byproduct hydrochloric acid «was shipped 
to the nearby Arad Chemical Industries, 
Ltd., plant to make high-grade phosphate 
acid. In 1975, the company planned to 


produce 38,500 tons of magnesia and 
71,500 tons of hydrochloric acid. By 1976, 
the plant was expected to operate at full 
rated capacity (60,500 tons of magnesium 
oxide per year). 

Norway.—Dresser Industries, Inc., and 
Norsk Hydro Elektrisk Kvaelstof A.S. dis- 


? U.S. Embassy, New Delhi, India. State De 
ment Airgram 206, May 31, 1974, pp. 77- 
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closed plans to construct a $50 million sea- 
water magnesia facility at Bodo, Norway. 
Construction of the plant, which will have 
a capacity of 220,000 tons of magnesia per 
year, was scheduled to begin in early 1975 
and was expected to be completed by 1977. 

Peru.—The Government of Peru received 
$42,000 of credit from the Andean Devel- 
opment Corp. to study the feasibility of es- 
tablishing a metallurgical and chemical 
complex in the Bayovar district. Based on 
recent mineral finds, 3,500 million tons 
of brines containing 162 million tons of 
magnesium chloride and 19 million tons 
of potassium chloride have been outlined 
in the area in addition to 38,000 million 


781 
Cd 

tons of phosphate material. 

Turkey.—Kütahya Manyezit Isletmeleri 
A.S. of Ankara (Kumas) was constructing 
a dead-burned magnesite plant near Küta- 
hya in west-central Turkey. The plant was 
designed to produce 70,000 to 80,000 tons 
per year of refractory-grade magncsia and 
was expected to be onstream in early 1976. 
Feed material for the plant will come from 
the company's magnesia operations at Kü- 
tahya and will be supplemented by high- 
quality magnesite from private operators 
in the Eskisehir area. 

Seawater magnesia production facilities 
and capacities throughout the world by 
country follow: 


Capacity 
Country Location Company (short Ko 
EEN Aguathuna, Newfoundland Lundrigan's Ltd 80,000 
Ireland ungarvan, Waterford ..... Pfizer Chemical Cors 75,000 
rael _.__.-______ Arad --------------------- Dead Sea Works, Ltd 60,000 
Syracuse, Sicily ........... Compagnia Generale de 
Italy ` Magnesio S.p.A AK 60,000 
Sant'Antioco, Sardinia ...... Sardamag S.p.A All 120,000 
Hell. Hokuriku Seien Kogyo K. K 12,000 
Navetsu ...............---- Nihon Kasui Kako C0 55,000 
Japan Minamata, Onohama, Toyama Shin-Nihon Chemical 
Industries CC0o0 ......----.- 187,000 
Ube, Yamaguchi ........... Ube Chemical Industries 440,000 
Mexico Ciudad Madero, Tampico ... Quimica del Mar SA 60,000 
Norway Heroya, Oslo Fjord ....... Hydro Elektrisk 
Kvaelstof A/S ._-.____---------- 80,000 
People’s Republic 
na ...---- Liaoning, Manchuria `... -..---------------------.------+---- 10,000 
C NA- EEN 100,000 
United Kingdom .. Hartlepool County, Durham Steetley, Ltd .-------------------- 260,000 
United States (1) 590,000 
Total: 455222 Boe EE 2,169,000 
1 Seawater production facilities appear in tabulation shown in “Domestic Production“ section of 


this chapter. 


TECHNOLOGY 


The domestic magnesium resource posi- 
tion was reviewed in a Geological Survey 
publication.’ U.S. and world resources of 
magnesium were characterized as unlimited 
in brines and seawater, and large in bed- 
rock. 


An extensive review of magnesium dis- 
cussed the production of metal, alloys and 
compounds, international trade, uses, and 
prices.‘ Future trends in demand and pro- 
duction for the metal and compounds were 
included. 


Literature on the availability of mag- 
nesium oxide throughout the world was 
reviewed. Production of crude magnesite 
was estimated to have grown from about 


3'Bodenlos, A. J.. and T. P. Thayer. Magnesian 
5 Ch. in United States Mineral Re- 
pn. 373 Geol. Survey Prof. Paper 820. 1973, 


: 379-384" 
PPHubbard, H. A., and G. E. Erickson. Limestone 
and Dolomite. Ch. in United States Mineral Re- 
U.S. Geol. Survey Prof. eg 820, 1973, 


364 
. L, C. L. Jones Culbertson 
G. E. Erickson, and J. R. ud Seene ond 
bur Ch. in Unit States Mineral Resources. 
. Geol. Survey Prof. Paper 820, 1973, pp. 197- 


216. 

* Roskill Information Services Ltd. (London). 
Magnesium, Magnesite, Dolomite and Mn 
Compounds, Ma 1973. 223 p. 

Aman, cuum Oxide ae, Ures 1575 
E KS as Feedstock. Chem. Age, Apr. 5 , 1974, 
pr Industrial Minerals. World Magnesia Shortage. 
No. 80, May 1974, 23-28. 

Palfreyman, 
Canada. Ga? Min. and 
743, March 1974, p. 148-154. 


M. Retractor -Grade Magnesia in 
et. Bull., v. 67, No. 
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3 million tons per year in the early 1950's that the available technology for removing 
to a current output of over 15 million tons sulfur dioxide from stack gas is viable and 
per year. In the same period, production reliable." Processes using magnesium oxide 
capacity of seawater magnesia expanded and limestone slurry were included in the 
from about 400,000 tons per year to over review. 


3 million tons per year. " Beychok, M. R. Coping With SOz. Chem. Eng., 
Commercial applications have shown v. 81, No. 22, Oct. 21, 1974, pp. 79-85. 


Manganese 


By Gilbert L. DeHuft ' 


In 1974, there was no U.S. production 
of manganese ore, concentrate, or nodules, 
containing 35% or more manganese, and 
1974 was the first year since 1880 or 
earlier that no shipments were recorded. 
Imports of ferromanganese again increased 
above the record level of the previous ycar, 
but imports of manganese ore declined. 
Both consumption of ore and production 
of ferromanganese again dropped. The 
General Services Administration (GSA) 
continued its sales of surplus manganese 
stockpile items, particularly metallurgi- 
cal ore and high-carbon ferromanganese. 
Prices for ore, alloys, and metal increased 
during the year under pressure of high 
demand; increased freight, environmental 
and energy costs; and inflation. 

Both domestic and foreign interests, 
working together as a rule within dif- 
ferent consortia, intensified their investi- 
gations of the possibilities for mining 
deep sea manganese nodules, but only the 
group headed by Deepsea Ventures Inc. 
included the recovery of manganese in 
its initial plans. Deepsea Ventures pro- 
gressed to the point that it publicly an- 
nounced that it was developing and eval- 
uating, preliminary to mining, a specified 
area of nodule-bearing Pacific Ocean 
floor, claiming exclusive rights to the 
deposit. 

Legislation and Government Programs.— 
Cumulative sales of stockpiled manganese 
items for the calendar year, as reported 
by GSA, were as follows in short tons 
(gross weight): Synthetic dioxide, 10,678; 
type B chemical ore, 1,000; metallurgical 
ore, 474,765 of stockpile grade and 23,420 
of nonstockpile grade; and high-carbon 
ferromanganese, 233,968. 


Late in December, GSA announced that 
it would continue to offer metallurgical- 
grade manganese ore for sale on a negoti- 
ated basis. Deliveries were to be limited 
to 750,000 short tons per fiscal year. 
Terms, conditions, pile numbers, locations, 
quantities, and analyses were contained in 
Solicitation of Offers ORES-233, which 
replaced Solicitation of Offers ORES-170 
issued July 31, 1972. At the same time, 
111,586 tons of type A and 63,238 tons 
of type B chemical-grade ore were of- 
fered for sale on a negotiated basis under 
Solicitation of Offers ORES-232. The 
type B ore was limited to an annual dis- 
posal rate of 10,000 tons, but there was 
no limit for type A ore. Early in October, 
GSA offered 118,451 tons of natual bat- 
tery ore for sale on a negotiated basis 
under terms contained in Solicitation of 
Offers ORES-225. The maximum rate of 
disposal was placed at 15,000 tons per 
fiscal year. 

Manganese stockpile inventory changes 
in calendar year 1974 consisted of the 
following: Synthetic dioxide decreased 
6,400 short tons to 8,138 tons; type A 
chemical ore increased 47 tons to 146,633 
tons; type B chemical ore decreased 1,174 
tons to 99,497 tons; metallurgical ore, 
stockpile grade, decreased 1,045,896 tons 
to 6,203,138 tons; metallurgical ore, non- 
stockpile grade, decreased 9,931 tons to 
1,367,951 tons; high-carbon ferromanga- 
nese dropped 449,481 tons to 662,044 
tons; and electrolytic metal was down 
3,957 tons to 14,196 tons. 


1 Supervisory physical scientist, Division of Ferrous 
Metals. 
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Table 1.—Salient manganese statistics in the United States 
(Short tons) 
1970 1971 1972 1978 1974 
Manganese ore (85% or more Mn): 
Production (shipment) 4.737 142 578 239 e 
Imports general ...............-- 1,735,055 1,914,264 1,620,252 1,509,793 1,225,033 
Consumption ...........-.--...--- 2,363,937 2,165,454 2,831,459 2,140,058 1,880,176 
Manganiferous ore (5% to 85% Mn): 
Production (shipment) 868,302 198,334 147,161 203,055 272,908 
Ferromanganese: 
Production 835,463 159,896 800,723 683,075 544,361 
Epo 21.747 4,526 6,842 8.574 7.011 
Imports for consumption ......... 290,946 242,778 348,539 r 890,591 421,222 
Consumption ................--.- 1,000,611 899,011 967,968 1,116,602 1,115,395 
r Revised. 


DOMESTIC PRODUCTION 


There was neither production nor ship- 
ment of manganese ore, concentrate, or 
nodules, containing 35% or more man- 
ganese, in the United States in 1974. This 
was the first year since at least 1880 that 
no shipments of manganese ore were re- 
corded. 

Ferruginous manganese ore containing 
1096 to 3596 manganese was produced 
and shipped in New Mexico, and ship- 


ments continued from mine or mill stock- 
piles on the Cuyuna Range of Minnesota. 
As in 1973, total shipments of ferruginous 
manganese ores or concentrates were 
greater than those of the preceding year. 
Manganiferous iron ore containing 5% to 
10% manganese was neither produced nor 
shipped in either 1974 or 1973. Mangani- 
ferous zinc residuum continued to be re- 
covered from New Jersey zinc ores. 


Table 2.—Manganese and manganiferous ore shipped in the United States, by State 


(Short tons) 
1978 1974 
Type and State Gross Manganese Gross Manganese 
weight content weight content 
Manganese ore (850% or more Mn, natural): 
Neon Amorem cede er 239 125 SS ag 
Totül 226 oÜ’”dqͥp oe i coe ee 239 125 a ud 
Manganiferous ore: 
Ferruginous manganese ore (10% to 85% 
Mn, natural) : 
Minnesota `... 170,971 21,526 225,560 28,744 
New Mexico .........---.---.--.------ 32,084 4,171 41,848 6,060 
Totals. cnl ³ðÄĩ 8 203,055 25,697 212,908 84,804 
Value manganese and maganiferous ore $1,531,390 SE $2,328,254 SC 


! Shipments are used as the measure of manganese production for compiling U.S. mineral pro- 
duction value. They are taken at the point at which the material is considered to be in marketable 
form for the consumer. Besides direct-shipping ore, they include, without duplication, concentrate 


and nodules made from domestic ores. 


2There were no shipments of manganiferous iron ore containing 5% to 10% Mn, natural. 


CONSUMPTION, USES, AND STOCKS 


In the production of raw steel (ingots, 
continuous- or pressure-cast blooms, bil- 
lets, slabs, etc., and including steel cast- 
ings), consumption of manganese as fer- 
roalloys, metal, and direct-charged ore was 


13.3 pounds per short ton of raw steel 
produced. Of this total, 11.5 pounds was 
ferromanganese; 1.4 pounds, silicoman- 
ganese; 0.05 pound, spiegeleisen; 0.25 
pound, manganese metal; and 0.1 pound 


MANGANESE 


manganese ore (containing 35% or more 
manganese). The comparable 1973 total, 
on the same basis, was 12.9 pounds with 
ferromanganese at 11.1, silicomanganese 
at 1.3, spiegeleisen at 0.05, metal at 0.25, 
and ore at 0.2. In addition to the  afore- 
mentioned consumption of manganese in 
1974, there was consumed per short ton 
of raw steel produced approximately 1.2 
pounds of manganese contained in man- 
ganese ore used in making pig iron or 
equivalent hot metal. The comparable 
figures for 1973 and 1972 were 1.1 and 
1.2 pounds, respectively. 

Large capital expenditures for pollution 
control programs to meet environmental 
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producers of manganese ferroalloys and 
metal. High energy, labor, and material 
costs encountered by the industry were 
further increased by the significant added 
costs of operation of the pollution-control 
equipment. Energy shortage problems con- 
tinued to be experienced. In August, the 
Rockwood, Tenn., plant of the Roane Elec- 
tric Furnace Division of Woodward Corp. 
was purchased by Engelhard Minerals & 
Chemicals Corp. Marketing of the prod- 
ucts will be by the latter's Philipp Brothers 
Division. Operations of Tenn-Tex Alloy 
Corp. of Houston after July 1 were under 
a 6-year lease to Union Carbide Corp., 
with all production going to the latter. 


standards continued to be reported by the 


Table 3.—Consumption and industry stocks of manganese ore’ in the United States 
(Short tons) 


Consumption Stocks 
Dec. 31, 
1973 1974 1974 
By use: 
Manganese alloys and metals 1,684,127 1,415,563 1,279,267 
Pig iron and steel ________________-_------------ 237,807 222,449 226,196 
Dry cells, chemicals and miscellaneous 218,124 242,164 335,168 
If ³· —ö:? EP ceu 2,140,058 1.880.176 1,840,631 
By origin: 
Domestie uge ee sde eene 35,961 69,749 61,434 
Foreign se se ee ew ee eee ee dae e sees 2,104,097 1,810,427 1,779,197 
Total EEN 2,140,058 1,880,176 1,840,631 
1 Containing 35% or more manganese (natural). 
Table 4.— Consumption, by end use, and industry stocks of manganese 
ferroalloys and metal in the United States in 1974 
(Short tons, gross weight) 
Ferromanganese 
End use High Medium Silico- Spiegel- Man- 
carbon and low manganese eisen ganese 
carbon metal] ! 
Steel : 
/ ·’ͥr AAA 737,048 110,538 100.750 9,829 8.157 
Stainless and heat resisting .......- 7,198 1,119 12.643 4 6,323 
Full alloy .......—-..-2--2222e--- 89,799 25,479 84,504 952 1,391 
High-strength low-alloy ...........- 96,572 9,915 8,639 E 1,308 
Electric —..-..-..-----.-.......---.. 458 284 960 us 31 
7//ôͤ%⁵u. 8 1.759 360 16 av 643 
Cast irons ll —1 16,660 2,578 10,677 7,893 115 
Superalloys ___.-.___---___---.-.------- 439 60 90 ET 318 
Alloys (excludes alloy steels and 
superalloys) .......-.....----.---.--- 5.049 1,470 8.645 39 15,072 
Miscellaneous and unspecified .......... 759 1,206 5,242 x6 1,390 
tal son 86 965,736 159,659 177,166 18,717 34.748 
Stocks, December .. ..............- 210,809 68,801 60,009 — 8,082 6,019 


1 Virtually all electrolytic. 
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Electrolytic Manganese Metal.—All of 
the manganese metal produced domes- 
ticaly was electrolytic, and it is certain 
that virtually all of that imported was 
electrolytic metal. Virtually all of the 
metal consumed was electrolytic metal, 
but it is probable that some low-carbon 
ferromanganese and some manganese- 
aluminum additives were erroneously re- 
ported by consumers as manganese metal. 
The metal used to make manganese- 
aluminum additives is included in table 
4 under the "Alloys (excludes alloy steels 
and superalloys)" category. The additives 
are not knowingly included in the table, 
it being desired to obtain consumption at 
the metal rather than the additive level 
of the usage cycle. Production of electro- 
lytic metal in 1974 was 27,033 short tons, 
compared with 26,175 tons in 1973, and 
was by the same three plants of the same 
three companies: Foote Mineral Co., New 
Johnsonville, Tenn.; Kerr-McGee Chem- 
ical Corp., Hamilton (Aberdeen), Miss. ; 
and Union Carbide Corp., Marietta, Ohio. 
Kerr-McGee Corp. was increasing its an- 
nual capacity from 8,200 to 9,300 tons 
with completion scheduled for 1975. After 
completion of a tender offer in September, 
Newmont Mining Corp. announced that it 
had increased its ownership of Foote Min- 
eral Co. to 8496 of Foote's outstanding 
voting shares. 

Ferromanganese.— The Johnstown, Pa., 
plant of Bethlehem Steel Corp. was the 
only producer of ferromanganese in blast 
furnaces in 1974. Electric furnaces were 
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used to produce ferromanganese by six 
other companies in seven plants: Airco 
Alloys Div., Airco Inc., Calvert City, Ky.; 
Ohio Ferro-Alloys Corp., Philo, Ohio; 
Roane Electric Furnace Div. of Woodward 
Corp., Rockwood, Tenn. (plant acquired 
by Engelhard Minerals & Chemicals Corp. 
in August 1974 and operated afterwards 
as Roane Electric Furnace Co.); Tenn- 
Tex Alloy Corp. of Houston, Houston, 
Tex.; and Union Carbide Corp., Alloy, 
W. Va., Marietta, Ohio, and Portland, 
Oreg. Fused salt electrolysis continued. to 
be the method used by the Chemicals unit 
of Diamond Shamrock Corp., Kingwood, 
W. Va., to make low-carbon ferroman- 
ganese sold under the trade name of Mas- 
sive Manganese. The company planned to 
double Kingwood’s capacity to 17,000 
short tons per year by the end of 1975. 
Cost was estimated to be between $5 mil- 
lion and $6 million, of which more than 
$1 million will be for pollution-control 
equipment. U.S. shipments of ferroman- 
ganese from furnaces totaled 574,000 short 
tons compared with 779,000 tons in 1973. 

The production reported in the various 
tables of this chapter is net production; 
that is, the quantity of ferromanganese 
produced for shipment outside the pro- 
ducing establishment. It does not include 
the remelt—fines, offgrade, or other ferro- 
manganese output of the furnace—that 
was fed back to the furnace or lost in the 
plant, and which is included in gross pro- 
duction figures reported by the furnace 
operator. 


Table 5.—Ferromanganese and silicomanganese produced in the United States 
and manganese ore consumed in their manufacture 


Production 


Ferromanganese 


Manganese ore ! consumed 
(gross weight, short tons) 


Per ton of 


Gross Manganese content Silico- Per ton of ferroman- 
Year weight manganese Foreign? Domestic? ferroman- ganese and 
(short Percent Short tons(gross weight ganese  silicoman- 
tons) short tons) made 3 ganese 
made 3 * 
1970 ... 835,463 78.5 655.436 193,000 2,098,210 1,216 2.4 2.0 
1971 ... 759,896 18.6 597.205 165.000 1,820,408 1,038 2.4 1.9 
1972 ... 800,723 78.3 627,858 153,000 1,896,483 25.620 2.8 2.0 
1978 ... 683,075 78.8 538,119 184,000 1,648,806 25.912 2.4 1.9 
1974 — 544,361 78.0 424,405 196,000 1,348,425 55,822 2.5 1.8 


1 Containing 8575 or more manganese (natural). 

3 Includes ore used in producing silicomanganese and metal. 

$ Includes ore used in producing silicomanganese. 

4 Ratio of ore consumed to ferromanganese produced if silicomanganese is considered a special 
grade of ferromanganese. 
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Table 6.— Manganese ore used in producing 
ferromanganese, silicomanganese, and 
manganese metal in the United States 

in 1974, by source of ore 


Gross Mn 

weight content. 

Source (short natural 

tons) (percent) 
Domestie? ........... 56,822 62 
Fo : 

Africa `. 407,777 48 
Australia ........ 121,150 50 
Brazil _...------- 454,050 48 
Cuba! _.- 26,036 48 
India ` 129,862 46 
Mexico 56.572 89 
U.S.S.R? ........ 38.961 50 
Unidentified ......... 114,517 ET 
Total ........ 1,404,247 48 


1Most, if not all, from U.S. Government sur- 
plus stockpile disposals. 


Silicomanganese.— Production of silico- 
manganese in the United States increased 
to 196,000 short tons from the 184,000 
tons of the previous year. This is net pro- 
duction produced for shipment, and does 
not include silicomanganese produced for 
use as an intermediate in the same plant 
for the production of medium- or low- 
carbon ferromanganese. Silicomanganese 
shipments from furnaces were 192,000 
tons, compared with 196,000 tons in 1973. 
In 1974, seven companies used eight plants 
to produce silicomanganese for shipment: 
Airco Alloys Div., Airco Inc., Theodore 
(Mobile), Ala.; Interlake Inc., Beverly, 
Ohio; Ohio Ferro-Alloys Corp., Philo, 
Ohio; Roane Electric Furnace Div. of 
Woodward Corp., Rockwood, Tenn. (plant 
acquired by Engelhard Minerals & Chem- 
icals Corp. in August and operated after- 
wards as Roane Electric Furnace Co.); 
Tenn-Tex Alloy Corp. of Houston, Hous- 
ton, Tex.; and Union Carbide Corp., 
Alloy, W. Va., Marietta, Ohio, and Port- 
land, Oreg. End-use consumption of silico- 
manganese, that is consumption outside 
the ferroalloy plants, was 15.9% that of 
ferromanganese, compared with 14.296 in 
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1973. The increases in this ratio of the 
last 2 years, a reversal of the declining 
trend evidenced since 1965, may be at- 
tributed in large part to an acute shortage 
of ferrosilicon ordinarily used for silicon 
additions. 

Spiegeleisen.—The New Jersey Zinc Co. 
continued to produce spiegeleisen in elec- 
tric furnaces at Palmerton, Pa. 

Pig Iron.—A total of 465,000 short tons 
of manganese-bearing ores containing over 
596 manganese (natural) was consumed 
in the production of pig iron (or its 
equivalent hot metal). Domestic sources 
supplied 256,000 tons, of which 171,000 
tons was manganiferous iron ore contain- 
ing 5% to 10% manganese, and 85,000 
tons was ferruginous manganese ore con- 
taining 10% to 35% manganese. Foreign 
sources supplied 209,000 tons, of which 
1,000 tons was manganiferous iron ore, 
and 208,000 tons was manganese ore con- 
taining 3596 or more manganese. 

Battery and Miscellaneous Industries.— 
The ore reported in table 3 includes that 
consumed in making synthetic manganese 
dioxide by either electrolytic or chemical 
means, but it does not include consump- 
tion of the synthetic dioxide. Although 
some synthetic dioxide is used for chem- 
ical purposes, most of it is used in the 
manufacture of dry-cell batteries, par- 
ticularly for the manganese-alkaline type, 
premium or heavy-duty Leclanché (man- 
ganese dioxide-ammonium  chloride-zinc) 
cells, and as a blend with natural ore in 
ordinary Leclanché cells. 

The domestic ore and much of the 
foreign ore used for chemical and miscel- 
laneous purposes did not meet national 
stockpile specification P-81-R for chem- 
ical-grade ore. 

Kerr-McGee Corp. was engaged in in- 
creasing the annual capacity of its Hen- 
derson, Nev., plant from 8,700 to 12,000 
short tons of electrolytic synthetic man- 
ganese dioxide; completion was scheduled 
for 1975. 


PRICES 


Strong world demand, increased freight, 
environmental, and energy costs, and in- 
flation, all contributed to increases in 
manganese prices in 1974. 

Manganese Ore.—All manganese ore 
prices are negotiated, dependent in part 
on the characteristics and quantity of ore 


offered, delivery terms, and fluctuating 
ocean freight rates. Trade journal quo- 
tations reflect the paper's evaluation of 
the market. American Metal Market quo- 
tations for metallurgical-grade manganese 
ore began the year at 80 to 93 cents, 
nominal, per long-ton unit, c.i.f. eastern 
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seaboard and Gulf ports, for a manganese 
content of 46% to 48%; $1.00 to $1.10, 
nominal, same basis, for a content of 48% 
to 50% manganese. In July these quotes 
were increased to 80 to 95 cents, nominal, 
and $1.05 to $1.15, nominal, respectively. 
Metals Week's quotation for the higher 
grade ore was $1.05 to $1.15 for the first 
half of the year, and $1.10 to $1.18 until 
early December when it was increased to 
$1.18 to $1.38. At mid-month it was 
marked up to $1.38 to $1.42 per long ton 
unit, c.i.f. U.S. ports, and identified as 
the producer agent and dealer price for 
metallurgical ore of low impurity, mini- 
mum 47% to 48% manganese. This quote 
was continued to the end of the month. 
Manganese Alloys.—The price of most 
domestically produced standard high-car- 
bon ferromanganese having a manganese 
content of 78% was $200 per long ton, 
f.o.b. producer plant or shipping point, 
until Government price controls were re- 
moved in March. However, during at least 
part of this period, some domestic pro- 
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duction sold for $250 per long ton. Upon 
removal of the controls, which had been 
instituted in 1973, the price became $270 
per long ton. Three subsequent increases 
found the price at $400 per long ton at 
the beginning of November. By that time, 
the Metals Week quotation for imported 
alloy of the same grade had reached $450 
to $460 per long ton of alloy, having been 
$190 to $197 at the beginning of the year. 
The quotes for the imported material were 
unchanged for the balance of 1974, but 
the producer price was increased to $440 
on December 27. 


Manganese Metal.—The price of standard 
or comparable grades of electrolytic man- 
ganese metal increased several times dur- 
ing the year, going from a dual price of 
33.25 to 37.25 cents per pound that was 
effective January 1 to a price of 54 cents 
per pound effective November 18 through 
the end of the year. These prices con- 
tinued to be f.o.b. producer plant for 
shipments of 30,000 pounds or more. 


FOREIGN TRADE 


Exports of ferromanganese were 7,011 
short tons valued at $2,203,957, compared 
with 8,574 tons valued at $2,136,917 in 
1973. Of the 1974 quantity, Canada took 
3,638 tons; Taiwan, 1,178 tons; Sweden, 
416 tons; the Netherlands and West Ger- 
many, each 414 tons; the Dominican Re- 
public, 244 tons; Mexico, 224 tons; Vene- 
zuela, 184 tons; Colombia, 112 tons; 
Brazil and the Republic of South Africa, 
each 44 tons; Guatemala, 40 tons; France, 
25 tons; and five other countries, smaller 
quantities. Exports classified as manga- 
nese and manganese alloys, wrought or un- 
wrought, and waste and scrap" totaled 
2,318 tons valued at $2,118,803, compared 
with 4,660 tons valued at $3,108,688 in 
1973. This classification includes electro- 
lytic manganese metal and manganese- 
copper alloys, but it does not include 
ferromanganese. Exports of ore and con- 
centrate containing more than 1096 man- 
ganese totaled 223,088 tons valued at 
$13,656,462, compared with 57,448 tons 
valued at $4,535,463 in 1973. Of the total, 
large quantities having relatively low aver- 
age values were distributed as follows: 
Spain, 62,000 tons; Canada, 57,000 tons; 
Mexico, 29,000 tons; the Netherlands, 


21,000 tons; and Norway, 19,000 tons. 
For the most part, these tonnages appear 
to have been metallurgical ore obtained 
from GSA sales of Government surplus 
stocks. 

The average grade of imported man- 
ganese ore in 1974 was 48% manganese, 
as in 1973. Brazil supplied 38% of this 
ore in 1974; Gabon, 25%; and Australia, 
19%. Imports of manganiferous ore (more 
than 10% but less than 35% manganese) 
totaled 1,717 short tons, of which 1,653 
tons came from Morocco and 64 tons 
came from Mexico. The tonnages from 
each country had an average manganese 
content of 34%. 

Ferromanganese imports for consump- 
tion again exceeded the record high of the 
previous year. France and the Republic 
of South Africa continued to be the prin- 
cipal suppliers. Both are countries in which 
a U.S. company has a substantial interest 
in a ferromanganese produced. Silico- 
manganese imports for consumption totaled 
67,751 short tons containing 44,720 tons 
of manganese. Sources and tonnages (gross 
weight) were as follows: Norway, 23,666; 
Japan, 18,616; Spain, 8,205; Yugoslavia, 
5,622; the Republic of South Africa, 
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3,102; Brazil, 2,480; the Netherlands, 
1,654; Sweden, 1,644; the Republic of 
Korea, 1,378; Canada, 992; West Ger- 
many, 392. Imports for consumption 
classified as unwrought manganese metal, 
except alloys, and metal waste and scrap, 
totaled 2,506 short tons, compared with 
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2,452 tons in 1973 and 4,121 tons in 
1972. Of the 1974 total, 2,123 tons came 
from the Republic of South Africa, 209 
tons from Japan, and 174 tons from Can- 
ada. A small quantity (40 pounds) of high 
unit value ($7.45) came from West Ger- 
many. 


Table 7.—U.S. imports ! of manganese ore (35% or more Mn), by country 


1978 1974 

Gross Mn Gross Mn 
Country weight content Value weight content Value 
(short (short (thou- (short (short (thou- 
tons) tons) sands) tons) tons) sands) 
Australia ` LL ccc... 123,818 61,458 $2,160 233,454 114,038 $8,136 
Brazil 2.2. ———22222— mee 629,833 299,402 15,767 463,163 222,000 15,105 
CanadM˖Fmʒaeee e 611 354 51 dës 2A E 
Gabon 393,037 196.114 10.007 302.530 150,117 12.712 
Ghana ..............--...-...- 38,965 18,601 1,076 9,850 4,531 425 
Mexico ...........-.-...-.-.-- 105.019 41,206 2,616 89,021 16,431 1,018 
Morocco 26,427 13,923 1,343 51,210 21,506 3.081 
South Africa, Republic of 119,038 55,920 2,002 13,602 82,909 3,222 
1 ˙¹wm- :D SERERE 13,050 5,657 1,781 51,603 25,291 1,392 
Total Linc 1,509,793 122,635 87,403 1,225,033 592.818 45,091 

lQuantities for general imports and imports for consumption were identical. 
Table 8.—U.S. imports for consumption of ferromanganese, by country 
1973 1974 

Country Gross Mn Groes Mn 
weight content Value weight content Value 
(short (short (thou- (short (short (thou- 
tons) tons) sands) tons) tons) sands) 
Bek ium- Luxembourg z we SH 1,615 1,270 $608 
(E ME 4,858 8,720 $660 1,598 1,230 258 
Gange 1.382 1.098 410 10.397 7,987 2,844 
France ........-.-.--.....-...-. 187,712 106,314 17,803 212,439 164,898 42,340 
Germany, Wee 218 185 96 2,420 1,949 976 
(. ⁵³ĩVAiAA. 47,242 35.591 5,160 15,000 11,239 8,053 
Italy pnmo EN Tem MN 1,108 911 834 
Japan We" 24,264 19,430 5.027 29,107 22,501 9,257 
Norway .....-..-.-.--..-.---- r 26,272 r 20,543 783,590 9,498 7,431 2.191 
Portugal «4«4«é« Se . B 55 484 180 
South Africa, Republic of ..... 138,897 109,143 18,200 127,106 99,716 28,098 
Spain JE 88 5,435 4,367 1,260 8.290 6,740 2,698 
Sweden ...........-....-..-...- 4,311 8,494 1,131 1,932 1,445 542 
ain KX 8 E et EE 165 128 52 
Total —— RR r 390,591 * 808,885 753,837 421,222 827,874 88,426 

r Revised. 


Imports for consumption classified as 
"manganese compounds, other" totaled 
3,086 short tons, compared with 4,355 
tons in 1973 and 7,937 tons in 1972. The 
sources, gross weights, and values per 
pound in 1974 were as follows: Japan, 
2,194 tons (28 cents); Belgium, 713 tons 
(28 cents); the United Kingdom, 145 
tons (14 cents); West Germany, 29 tons 


(71 cents); the Republic of South Africa, 
5 tons (34 cents); and the Netherlands, 
less than 1 ton ($3.61). The imports from 
Japan and Belgium appear to have con- 
sisted largely, if not entirely, of synthetic 
manganese dioxide. Imports of manganese 
sulfate were 20 tons in 1974, 40 tons in 
1973, 42 tons in 1972, and 22 tons in 
1971. Except for 2% tons from West Ger- 
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many in 1972 and in 1971, all of these 
sulfate imports came from Belgium. 
Tariffs— The duty on manganese ore 
from most nations remained suspended, 
while the statutory rate continued to be 
cent per pound of contained manganese 
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and continued to apply to ore from the 
U.S.S.R. and the People's Republic of 
China. The respective rates of duty for 
metal and the principal manganese ferro- 
alloys continued as shown in the following 
tabulation: 


TSU 
Material No. 
Metal ..........--- 632.32 
Ferromanganese : 
High carbon ... 607.37 0.36 / lb Mn 
Medium carbon 607.36 0.46€ / lb Mn 
Low carbon ... 607.35 
Silicomanganese 607.57 


Most Favored Nation 
1.5¢/lb + 10% ad valorem ! 


0.3e/lb Mn + 2% ad valorem 
0.46€ /lb Mn + 3.5% ad valorem 


Rate of Duty 
Statutory 
1.876€ /lb + 15% ad valorem! 
1.875¢/lb Mn 
1.875€ / lb Mn 


1.875€ /lb Mn + 15% ad valorem 
1.575€ /lb Mn + 15% ad valorem 


1 Duty on metal waste and scrap temporarily suspended through June 80, 1975. 


WORLD REVIEW 


Of the numerous organizations working 
toward the mining of manganese nodules 
from the ocean floor, only the consortium 
headed by Deepsea Ventures, Inc., in- 
cluded manganese recovery in its initial 
exploitation plans. All others were focus- 
ing their attention on recovery of only 
the contained nickel, copper, and cobalt 
for the start of operations. 

In May, Tenneco Inc., the parent com- 
pany of Deepsea Ventures, announced that 
it had signed an agreement with three 
Japanese trading firms—Nichimen Co., 
Ltd., C. Itoh & Co., Ltd., and Kanematsu- 
Gosho Ltd., all of Tokyo—that was ex- 
pected to lead to a joint venture to assess 
a selected Pacific deep sea deposit, test 
the mining and processing systems, and 
test the market for the manganese, nickel, 
copper, and cobalt products to be recov- 
ered. The Japanese group later organized 
as Japan Manganese Nodule Development 
Co. and included minor participation by 
two other firms: Hitachi Shipbuilding and 
Engineering Co.; and Japan Metals and 
Chemicals Co.* Projected development and 
evaluation will involve $20 million over a 
period of up to 3 years. Total expenditures 
are expected to reach approximately $200 
million before commercial production can 
be achieved by Deepsea Ventures, the 
operating company. 

In November or earlier, United States 
Steel Corp. through its wholly-owned sub- 
sidiary, Essex Iron Co.; and the Belgian 
mining firm, Union Miniére, S.A., through 
its wholly-owned Maryland subsidiary, 
Union Mines Inc., joined the venture by 
acquiring options to buy equity interests. 
If all outstanding options are exercised, 


these two companies and the Japanese 
group will each have equal participation 
of 23.75%. The remaining 28.75% will 
be held by the present owners—now 90% 
Tenneco and 10% individual U.S. citi- 
zens. Deepsea Ventures, in a November 
14 letter addressed to the Secretary of 
State, gave public notice that it had dis- 
covered, taken possession of, and was en- 
gaged in developing and evaluating, pre- 
liminary to mining, a seabed deposit of 
manganese nodules lying in the North 
Pacific between longitudes 124'20'W and 
127°46’W, and between latitudes 14°16’N 
and 15'44'N, at depths between 7,500 and 
16,000 feet. This rectangular area is a bit 
more than a third of the distance between 
Hawaii and Colombia, and approximately 
1,500 miles south of San Francisco. 


Exclusive rights to the deposit were 
claimed in the belief that such claim was 
valid under existing international law. 
Deepsea further requested diplomatic pro- 
tection and protection of its investment. 
Initial plans called for recovering approxi- 
mately 1.5 million wet short tons of 
nodules per year from the deposit, from 
which approximately 280,000 short tons 
of high-purity manganese metal, 12,500 
tons of nickel, 10,000 tons of copper, and 
2,370 tons of cobalt were expected to be 
recovered. Possible later expansion of 
operations to an annual recovery rate of 
approximately 4.4 million wet short tons 
per year of nodules would be dependent 
on market conditions. 


3 American Metal Market. V. 81, No. 225, Nov. 
19, 1974, p. 18. 


3 Congressional Record. Dec. 5, 1974, pp. E6970- 
E6971. 
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Early in the year, Kennecott Copper 
Corp. announced a 5-year, $50 million re- 
search and development program having 
for its objective the commercial recovery 
of approximately 3 million dry tons of 
nodules per year from the Pacific Ocean 
floor, possibly by 1980—81. Kennecott, with 
a 50% interest, will manage the program. 
Rio Tinto-Zinc Corp. Ltd., London, has a 
20% interest. Consolidated Gold Fields 
Ltd., London; Mitsubishi Corp., Tokyo; 
and Noranda Mines Ltd., Toronto, each 
have a 10% interest. As with Deepsea 
Ventures in its activities, it has been esti- 
mated that Kennecott has already spent 
approximately $20 million over a 10-year 
period. 

Costs for a 3-million-ton-per-year nod- 
ule-processing plant in the United States 
to recover nickel, copper, and cobalt sup- 
plied by two mining units with a total 
design capacity of 4 million tons of nod- 
ules per year were estimated by British 
members of the Kennecott consortium. 
Total investment was estimated to range 
from a low of $350 million to a high of 


Table 9.—Manganese ore: 


$650 million; annual operating costs in- 
cluding depreciation, from a low of $115 
million to a high of $170 million. It was 
doubted that commercial production could 
begin before 1980. Admitting the difficulty 
of predicting metal prices for that year, 
and recognizing taxation uncertainties, it 
was nevertheless concluded that nodule 
operations appeared to be competitive with 
potential nickel laterite deposits, with in- 
creasing energy costs favoring the nodule 
operations. It was further concluded that 
great profitability (implied by some pro- 
ponents in the past) of first-generation 
plants was unlikely; that taxation and 
royalties should be no more than for land- 
based mining operations; and that accel- 
erated depreciation or some other form 
of tax relief might be necessary in the 
early years. Political and legal problems 
remained the greatest uncertainty facing 
any commercial operation.‘ 


t Moncricff, A. G.. and K. B. Smale-Adams. 
The Economics of First Generation Manganese 
Nodule Operations. Min. Cong. J., v. 60, No. 12, 
pp. 46-52. 


World production by country 


(Short tons) 
Percent 
Country ! Mn ° 1972 1973 1974? 
North America: 
Mexico? _------------------------ 35+ 825,867 401,268 444,319 
United States (shipment) 52 578 239 = 
South America: 
Argentina aaa 27-30 r 15,751 18,876 * 14,300 
Bolivia 28 Lua eL see eec e mmm 284- 103 109 565 
Brazil 222—205 Rie Seet 38-50 2,268,000 e 2,878,000 e 2,000,000 
Chile eeh 41-47 17,731 15,911 81,631 
Colombia `... 4444444 NA 542 NA NA 
C ³˙¹wꝛÿ 00 27-33 r 10,019 8,574 e 8,800 
Europe 
Bulgaria ` 80 — 88,000 r 42,000 * 44,000 
Greece EE 50 5,848 6,859 * 7,100 
Hungary ......---.---.-.--...--- 30 — r 170,000 150,000 156,000 
WÄRE. "Eeer 30 — 28,260 28,074 15,441 
Fern, 37-40 5,895 206 78 
PE! cube Ee dade 14,519 13,643 * 13,200 
U SiS RS. ll nzzlwelacee eam 35 8,619,000 9,088,000 * 9,400,000 
Yugoslavia `... e 80 4- 6,909 10,712 14,641 
Africa d 
Aperture een 80 + 41,557 5,161 (*) 
Botswana 30 + 758 875 9 
B@y Dt: cnlacucceada 3 eeieteg NA 2,655 2,961 5,458 
Gebei et ee 50-58 2,134,800 2,115,105 2,356,719 
G ³ð’wꝛ ² A 32-50 4- 549,324 350,768 * 330,000 
Morocco ......------.-.-.---.-2.---- 53 105,896 161.102 192,662 
South Africa, Republic ff 30 4- 8,606,205 4,602,839 4,128,576 
Z ð 8 85-55 407,288 368,131 840,366 
Asia: 
Burt NA 308 308 * 310 
China People's Republic of * ..... 80 4- 1,100,000 1,100,000 1,100,000 
Indis EE 10—54 1,810,000 1,692,000 1,595,000 
Indonesia .............-.----.--.- 47+ 8,309 14,731 15,227 
III! ² AAA 83 4- * 5,500 24,200 * 19,800 
Japan eom bu aim 27-46 287,424 208,113 183,621 
Korea, Republic of (South) ...... 40 2,204 1,897 2,323 


See footnotes at end of table. 
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Table 9.—Manganese ore: World production by country—Continued 
(Short tons) 
Percent 
Country ! Mn ° 1972 1978 1974 P 
Asia—Continued: 
Pakistan «-————— 85 — 140 190 130 
Philippines 52 2.746 4.379 945 
Thailand 46—50 21.883 40,034 31,930 
Turkey l2 ³ AAA ons OE 35 4- T 18,482 2,815 3,770 
Oceania: 
Australia 37-53 r 1,283,885 1,678,164 1,677,704 
New Hebrides __.__.__.__________ 42-44 31,137 83,215 8 41,758 
S/ ˙¹·àmm NA r 22,947,518 24.567, 559 24,175,488 
* Estimate. P Preliminary. T Revised. NA Not available. 


L In addition to the countries listed, Cuba and the Territory of South-West Africa also may have 
produced manganese ore and/or manganiferous ore but available information is inadequate to make 
reliable estimates of output levels. Low grade ore not included in this table has been reported as 


follows in short tons: 


31,246: 1974—93,985; Romania (about 22% 


1973— 73,333 ; 1974— 98,769. 


Czechoslovakia (about 17% Mn): 
laysia (grade unspecified but apparently a n ferruginous ore): 

n): 
Republic of South Africa (15-30% Mn in addition to material listed in table): 


1972—nil; 1973—1,100; 1974—1,100; Ma- 
1972—nil; 1978— 
1974—155,000 ; 


1972 — 112.058: 


1972 — 143,000; 1973— 155,000: 


3 Estimated on the basis of reported contained manganese. 


3 Exports. 
+ Source: 


The National Economy of the U.S.S.R., Central Statistica] Administration, Moscow. 


Grade represents the annual average obtained from reported metal contents for the gross weights 


shown in the table. 


6 Official publications list no production during first 3 months of 1974. Information for subse- 
quent months is not available but owing to internal political problems, it is likely that production, 


if any, was quite modes 


t. 
9 Of total 1972 output, 57.6% graded below 35% Mn and of total 1973 output, 64% graded below 
85% Mn. with the balance in each year grading 35% Mn to 48% Mn or more. Comparable 1974 
production breakdown not available, but export figures for April to October of that year give 78% 


below 35% Mn. 


7 Iranian calendar year beginning March 21 of year stated. 
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Argentina.—Manganese ore produced in 
1973 had an average manganese content 
of 2896. Imports of manganese ore and 
concentrates were 62,000 short tons in 
1973, compared with 46,000 in 1972. Pro- 
duction of rhodochrosite, mined as a semi- 
precious stone rather than an ore, was 131 
tons in 1973 and 149 tons in 1972; ex- 
ports were 98 and 128 tons in 1973 and 
1972, respectively. 

Australia.— The deposit of manganese ore 
at Groote Eylandt, Northern Territory, 
has been proved over an area of 20 square 
miles, and reserves have been estimated by 
the operating company, Groote Eylandt 
Mining Co. Ltd., to be on the order of 
300 million tons with an average grade of 
roughly 4896 manganese. This tabular de- 
posit is of lower Cretaceous age, flat lying 
or gently dipping, and basically pisolitic 
or lateritic in character with evidence of 
weathering and redeposition. It is from 


Product 


Mn Fe 
Premium coarse (chemical-grade) . 52.5 2.0 
Metallurgical lump ..............- 48.8 3.3 
Siliceous lump ` d 43.0 4.5 
High-grade intermediates ......... 43.0 6.5 
Low-grade intermediates . ........ 39.0 6.9 
Premium-grade fines ............. 53.0 2.0 
Low-grade fies 87.0 11.5 


1.5 to 50 feet thick, although the portions 
being mined in 1974 were approximately 
10 to 13 feet in thickness. The ore, which 
grades up to 5596 manganese, is essentially 
of two types: "Pisolitic ore" averaging 
about 44% manganese in the ground, and 
"massive ore" averaging about 48% to 
50%. Comparatively unconsolidated silts 
and sands, and in a few areas a man- 
ganiferous ferruginous laterite, cover the 
deposit. Similar unconsolidated sands, 
silts, clays, claystones, and soft sandstones 
underlie it. In 1974, almost all the ore 
was beneficiated; the stripping ratio was 
approximately one overburden to two ore. 
Some selective mining was practiced. 
Beneficiation consisted of crushing, screen- 
ing, scrubbing to remove a contaminant 
coating, heavy-media separation of the 
coarser fractions, and jigging to upgrade 
the fines. Seven major products were pre- 
pared: 


Percent 
SiOs AlsOs P Ka BaO 
2.9 2.9 0.090 1.00 3.00 
5.8 8.5 .090 2.50 .50 
18.0 8.6 .070 2.70 35 
8. 5 6.0 075 2.00 72 
12.0 7.0 075 2.00 60 
3.0 3.0 090 0.80 2.80 
12.5 5.8 080 1.45 KL 
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Sulfur analyses, all 0.007 or 0.008; CaO, 
0.10 or less; and NasO, 0.20 or less. 
Groote Eylandt shipments in 1973 were 
approximately 1.5 million short tons, 
bringing total shipments since the com- 
mencement of operations to more than 
5.5 million tons. Expansion plans, if con- 
summated, will result in a capacity suf- 
ficient to provide for annual sales of 2.2 
million short tons of ore in 1976, with 
possible later expansion to 3 million tons 
as market and other conditions permit." 
Strikes closed the mine during almost all 
of November. 

Broken Hill Proprietary Co. Ltd., parent 
company of both Groote Eylandt Mining 
Co. Ltd. and Tasmanian Electro Metal- 
lurgical Co. Pty. Ltd. (TEMCO), an- 
nounced that planned expansion of the 
latter's Bell Bay, Tasmania, plant would 
include a 24-megavolt-ampere furnace for 
production of ferromanganese or silico- 
manganese, a machine for sintering man- 
ganese ore, and the necessary modifications 
to power facilities, all of which were sched- 
uled to be completed by the end of 1975. 
Groote Eylandt was to supply manganese 
ore; coke and coal were to come from 
Australia's eastern States; and regular ton- 
nages of wood chips were to come from 
local sources. Bell Bay currently uses two 
electric furnaces to produce ferromanga- 
nese and silicomanganese: one rated at 
13 megavolt-amperes, the other at 16 
megavolt-amperes.“ 

Bolivia. Exports of manganese ore, in 
terms of manganese content, were 170 
short tons in 1974, 213 tons in 1973, and 
30 tons in 1972. Exports for 1972 were re- 
portedly by Grupo Minero Aral; those of 
1973 and 1974 were identified only as 
"medium mines." Argentina was the re- 
cipient in 1974 and presumably was in 
1973 and 1972, also. 

The manganese ore bed at Mutün 
Mountain reportedly was undeveloped. Al- 
though feasibility studies for Mutün will 
be concerned primarily with development 
of its iron ores and its projected iron and 
steel complex, one study is planned to in- 
clude exploration of the manganese hori- 
zon halfway up this mountain at its north- 
ernmost point where reserves have been 
estimated to amount to 500,000 tons of 
unstated grade. All activity at Mutün is 
by Empresa Siderürgica Boliviana S.A. 
(SIDERSA), the Government's iron and 
steel enterprise. 
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Botswana.—The manganese ore produced 
in 1973 was unbeneficiated ore exported 
to the Republic of South Africa for treat- 
ment. 

Brazil.—A mapá manganese ore shipments 
in 1973 by Industria e Comércio de Min- 
erios, S.A. (ICOMÍ1) totaled 1,400,000 
short tons, compared with 1,219,000 tons 
in 1972. The 1973 shipments were loaded 
out of the port of Santana in 68 vessel 
cargoes, with those for export going to 15 
countries besides the United States: Ar- 
gentina, Belgium, Czechoslovakia, Canada, 
England, France, Germany, Greece, the 
Netherlands, Italy, Japan, Mexico, Nor- 
way, Spain, and Yugoslavia The only 
Brazilian customer in 1974 was the fer- 
romanganese producer, Eletrosiderurgica 
Brasileira, S.A. (SIBRA), in Bahia State, 
with deliveries made by coastal steamer 
at a freight rate of approximately $30 per 
ton, compared with a rate to the U.S. east 
coast of approximately $7 per ton. Total 
Brazilian consumption of manganese ore 
was estimated to be approximately 300,000 
to 400,000 tons per year, most of which 
was trucked or railed to the consumer from 
mines in Minas Gerais and Goias. The 
Urucum mine in Mato Grosso, in which 
United States Steel Corp. formerly had a 
large interest, ceased operations in 1972.° 
In 1973, production of manganese ore by 
the Meridional mine in Minas Gerais was 
93,000 short tons having a manganese con- 
tent of 37.4%; partial additional output 
from other mines in the State, as reported 
by the Central Railroad, was 39,000 tons. 
Three firms contributed to Brazil's pro- 
duction of 80,000 tons of high-carbon 
ferromanganese in 1974. SIBRA with 
38,000 tons was the principal producer. 
One firm, Prometal Produtos Métalurgicos, 
S.A. (PROMETAL), produced 4,900 tons 
of medium- and low-carbon ferromanga- 
nese; four firms produced 38,000 tons of 
silicomanganese. 


Bulgaria.— Preliminary designs have been 
completed for developing the Dobrudzha 
manganese deposits, which have been 


5 Lonie, W. M., and J. L. McIntosh. Occurrence 
and Development of Sedimentary Manganese Ore, 
Groote Eylandt, Northern Australia. Pres. at 
Circum-Pacific Energy and 

nf., Honolulu, Hawaii, Aug. 13 pp. 

ye Minin 7, op. 17 (London). V. ' 282, No. 7729. 


M iine Mining 8 V. 63, No. 5. Feb. 
's Yolen” S. Brazil’ s Big Exporter Sces Strong '75 


Market. ^m. Metal Market, v. 82, No. 18, Jan. 
24, 1975, p. 2A. 
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under study for more than 4 years. An 
agreement was reported to have been 
reached between the Government and 
Kaiser Industries for cooperation in the 
development of manganese mining." 

Canada.— Metallurgical-grade manganese 
ore was consumed in 1973 to produce 
manganese ferroalloys by Chromium Min- 
ing & Smelting Corp., Ltd., Beauharnois, 
Quebec, and by Union Carbide Canada 
Limited, Beauharnois, Quebec. In ad- 
dition, approximately 2,000 tons of bat- 
tery-grade ore was used by producers of 
dry cells. Preliminary data show imports 
of manganese ore, in terms of manganese 
content, to have totaled 146,000 short 
tons in 1973, compared with 98,000 tons 
in 1972. The sources were as follows 
(1972 figures in parentheses) : The United 
States, 48,000 tons (7,000) ; Gabon, 39,000 
(30,000) ; Brazil, 26,000 (33,000) ; Zaire, 
16,000 (14,000); the Republic of South 
Africa, 13,000 (zero) ; the U.S.S.R., 4,000 
(3,000); Mexico, 415 (113); other, 3 
(10,000). Ferromanganese imports totaled 
27,000 tons, gross weight, in 1973, com- 
pared with 19,000 tons in 1972, distributed 
as follows: The United States, 12,000 tons 
(3,000) ; France, 6,000 (3,000); Norway, 
5,000 (zero); the Republic of South 
Africa, 4,000 (12,000); Japan, 70 (47); 
other, zero (274). Silicomanganese imports 
were 11,000 tons, gross weight, in 1973 
and 17,000 in 1972, with the following 
sources: The United States, 7,000 (8,000) ; 
Norway, 1,000 (7,000); the Republic of 
South Africa, 1,000 (zero); Yugoslavia, 
1,000 (356); the Republic of Korea, zero 
(907). Exports of ferromanganese were 
3,000 tons, gross weight, in 1973 and 
2,000 tons in 1972, with almost all going 
to the United States in both years.“ 

Chile.— The manganese ore produced in 
1973 had an average manganese content 
of 41.6%. 


China, People's Republic of.—Manganese 
ore production in China remains largely 
a little known activity. An excerpt from 
the Hunan Provincial Service, September 
27, 1973, stated that 35 small mines were 
opened in the 4 years previous in Nin- 
gyuan County of Hunan Province with 
production of 358,000 tons. 

France.—Production of blast furnace fer- 
romanganese and spiegeleisen in 1974 
totaled 588,000 short tons. 

Gabon.—Negotiations with the Japanese 
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firm, Okura-Trading, for construction of 
a ferromanganese plant advanced to the 
point where a company was contemplated 
with Government participation of 10% in 
addition to that of Cie. Miniére de 
l'Ogooue (COMILOG) and United States, 
French, Swedish, Italian, and Japanese 
firms. The plant could possibly be in 
operation by 1980.7 COMILOG exported 
2,103,000 short tons of metallurgical-grade 
ore and 54,000 tons of battery/chemical- 
grade ore in 1973." Shipments of man- 
ganese ore in 1974 were 2.3 million tons. 
Production of battery- and chemical-grade 
ore in 1974 was 77,000 tons. Early in the 
year, the Gabon Government announced 
that it was purchasing a 10% equity in 
COMILOG. Later, a contract was signed 
with a European consortium for construc- 
tion of that part of the Transgabon Rail- 
road that will run from the port of 
Owendo, near Libreville, to Franceville, 
with completion expected in 1980 at a cost 
of approximately $400 million. This should 
permit a material increase in production 
of manganese ore by COMILOG after that 
time. Equity of United States Steel Corp. 
in COMILOG, formerly 4956, has been 
reduced to 44%. 

Greece.—Concentrates produced in 1974 
had a manganese content of 49% to 50%. 
Exports of pyrolusite from Greece in 1973 
totaled 8,300 short tons, of which 4,200 
tons went to West Germany and 3,900 tons 
went to France. Tekkosha Co. Ltd. and 
Mitsubishi Corporation started construc- 
tion in March of their previously reported 
joint venture synthetic (electrolytic) man- 
ganese dioxide plant in the Thessaloniki 
Industrial Zone. 


Iran.—Manganese ore produced in 1973 
had an average manganese content of 40% 
to 4466. 


Italy.—Production of manganese ore in 
1973 was from the Gambatese mine where 
exploration of recent years for new ore 
was reported to have been unsuccessful. 
Imports of manganese ore in 1973 totaled 


° Metals Week. V. 45. No. 6, Feb. 11. 1974. p. 6. 
1? Boucher, M. A. Manganese—1973. Mineral 
Development Sector, Departinent of Enerey, Mines 


and Resources. Ottawa, Canada. December 1974, 
pp 
1974, Mining Annual Review—1974 (London). June 
p. 


20.8. Joint Publications Research Service. 
ger f on Africa, No. 1566. JPRS64143, Feb. 
Mining p Journal (London). V. 282, No. 7231, 
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311,000 short tons, most of which came 
from the Republic of South Africa (176,- 
000 tons), Gabon (101,000 tons), and 
Brazil (19,000 tons). Imports in 1972 
totaled 300,000 tons. The manganese ore 
produced in 1974, as in 1973, was re- 
ported to have an average manganese con- 
tent of 27%. 

Japan.—Imports of manganese ore in 
1974 were approximately 2 million short 
tons with more than one-third of the total 
coming from each of Australia and the 
Republic of South Africa, more than 10% 
from Gabon, and lesser quantities from 
the U.S.S.R., Romania, India, Thailand, 
Malaysia, China, New Hebrides, Mexico, 
and Brazil. With ferromanganese having 
the lowest power requirement of the ferro- 
alloys Japan produces for export, 2,000 
kilowatt-hours per metric ton, and with 
power costs having doubled in the year to 
more than 7 yen (2.4 cents) per kilowatt- 
hour, it was expected that ferroalloy ex- 
ports in the 1975 fiscal year (beginning 
April 1) might well be limited almost 
entirely to ferromanganese with the low- 
carbon grade being in the best competitive 
position. Japan Metals and Chemicals ob- 
tained some of its power from its own 
geothermal plant at a cost of 2.5 yen 
(0.9 cents) per kilowatt-hour. Expansion 
planned should provide sufficient power to 
provide all of the company’s requirements 
from this source within the next 10 years.” 
In 1974, production’ of ferromanganese 
was 688,000 short tons; that of silico- 
manganese was 494,000 tons; electrolytic 
manganese metal, 9,545 tons; synthetic 
manganese dioxide, 49,374 tons. The man- 
ganese ore produced in the year had an 
average manganese content of 26.8%. 

The Ministry of International Trade 
and Industry (MITI) was planning an 
economic stockpile that would include 
manganese among its inventories in à 
quantity expected to be approximately 
1096 of annual consumption. 


Morocco.—The manganese ore produced 
in 1974 was chemical-grade ore or concen- 
trate with an average manganese dioxide 
content of 8496. Virtually all came from 
the Imini mine, which has proven reserves 
of 1.65 million short tons, plus another 
possible 0.5 to 1 million tons, in a 12- 
mile-long seam running due west of the 
Ouarzazate-Marrakech road. Exploration 
for other deposits was being conducted to 
the east of the road. This underground 
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mine operated as a joint venture of the 
Moroccan state mining monopoly, Bureau 
de Recherches et de Participations Min- 
iéres (BRPM), and the French firm, Soc. 
Anonyme Chérifienne d'Etudes Minières 
(SACEM). The United States was the 
largest customer for its output, with most 
of the remainder going to western Europe. 

New Hebrides.— Manganese ore produced 
in 1973 had an average manganese con- 
tent of 42%. 

Pakistan.—The ore produced in 1973, 
and probably earlier recent years, con- 
tained less than 35% manganese. 

South Africa, Republic of.—Production 
of the various grades of metallurgical ore 
in 1973 was as follows, in short tons: 
30% to 40% manganese, 2,898,000; 40% 
to 45%, 272,000; 45% to 48%, 307,000; 
and over 48%, 1,031,000. Local sales 
were, respectively, 625,000, 14,000, 56,000, 
206,000 tons. Of the chemical ore pro- 
duced, 87,000 tons contained 35% to 65% 
manganese dioxide, and 9,000 tons con- 
tained 65% to 75% manganese dioxide. 
Local sales were 90,000 and 7,400 tons, 
respectively. Production of ferruginous 
manganese ores, containing 15% to 30% 
manganese and 20% to 35% iron, totaled 
73,000 tons. Exports were 185,000 tons; 
there were no local sales. Total exports of 
metallurgical ore were 3,868,000 tons. 
Only 350 tons of chemical ore was ex- 
ported. Delta Manganese (Pty) Ltd. was 
in commercial production of electrolytic 
manganese metal by the middle of the 
year at its new plant at Nelspruit, Trans- 
vaal, with initial output going to Europe 
and Canada. Expansion was underway at 
the ferromanganese plant of Ferroalloys 
Ltd., in Natal. 


Thailand.—Battery-grade (75% manga- 
nese dioxide) production in 1974 was 
9,800 short tons. In 1973 it totaled 12,500 
tons, of which 5,000 tons came from 
Lamphun Province, and 2,200 tons from 
Phrae Province, both in the Northern 
Region; and 3,900 tons were from Loei 
Province in the Eastern Region. The re- 
mainder came from four other provinces 
in the Northern Region and two in the 
Central Region. Songkhla Province in the 
Southern Region and Rayong in the Cen- 


14 The term ‘‘manganese ore" as used in this 
particular instance may include some lower grade 
manganiferous ores. 

15 Saito, F. Japan Sees Drop in Ferroalloy Ex- 
orts. Am. Metal Market, v. 82, No. 99, May 
1, 1975, pp. 25-26. 
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tral Region each produced 9,900 tons of 
metallurgical ore in that year; Lamphun, 
Chiang Mai, and Phetchabun provinces in 
the Northern Region produced 3,400, 
1,700 and 1,200 tons, respectively. Lesser 
quantities came from one other province 
in each of the Southern, Central, and 
Northern regions. Domestic consumption 
of battery-grade ore in 1973 was 5,700 
tons, and no metallurgical ore was con- 
sumed. Exports of  battery-grade ore 
totaled 3,900 tons, of which 2,200 tons 
went to Taiwan, 1,500 tons to Hong Kong, 
and 160 tons to Japan. Exports of metal- 
lurgical ore were 1,200 tons, all of which 
went to Taiwan except for less than 100 
tons, which went to Hong Kong. In the 
9 previous years, Japan and Hong Kong 
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took most of the battery-grade ore that 
was exported, whereas Japan and Taiwan 
took most of the metallurgical ore, with 
Japan getting by far the larger part. 

Zaire.—In November 1973, Société Min- 
iére de Kisenge (SMK) was nationalized 
with management unchanged and produc- 
tion continuing to be marketed by Beceka- 
Manganese, former owner of most of the 
company's shares. Mining was from three 
open pits at Kisenge in the southern part 
of Shaba (formerly Katanga) Province. 
SMK in 1973 exported 298,000 short tons 
of manganese oxide ore containing 48% 
to 55% manganese and 11,000 tons of 
carbonate ore averaging 35% manganese. 
Mining of the carbonate ore started in 
May 1973. 


TECHNOLOGY 


The basic oxygen furnace (BOF) steel- 
making process has encountered problems 
resulting from the use of hot metal having 
a low manganese content due to the use 
of low-manganese iron ore pellets. In an 
effort to alleviate these problems, the Bu- 
reau of Mines studied the effects on pellet 
production of additions of manganiferous 
iron ores and of various manganese com- 
pounds. Additions of either manganese 
dioxide or manganiferous iron ores gen- 
erally improved compression strength of 
the pellets with a corresponding loss of 
reducibility. Indications were that little 
modification of existing techniques and 
processes would be required, and the ad- 
vantages of lower induration temperatures 
could possibly pay for part of the man- 
ganese cost. The high-silica manganiferous 
ores from Minnesota's Cuyuna Range had 
the disadvantage of increasing the silica 
content of the pellets. The study con- 
cluded that the addition of manganese to 
iron pellets was feasible, but that some 
penalties in smelting could be expected.” 

A study by a group of steel-company 
and other metallurgists defined the prin- 
cipal uses of manganese in steelmaking: 
(1) To reduce hot shortness by forming 
manganese sulfide instead of ferrous sul- 
fide; (2) to prevent carbide precipitation 
at grain boundaries; (3) to increase 
strength by solid solution hardening; (4) 
to increase toughness at high strength 
levels and low temperatures; (5) to in- 
crease hardenability; and (6) as a substi- 
tute for part of the nickel in austenitic 


stainless steels."  Desulfurization of hot 
metal before it reaches the BOF is a 
growing practice in spite of the fact that 
the cost of using calcium carbide or mag- 
nesium for external desulfurization is 3 
times the cost of using manganese and 
fluorspar. The use of external desulfuri- 
zation might eventually reach 80% or 
more of production, with some companies 
probably attaining 100%. Substitution of 
zirconium, titanium, or rare-earth ele- 
ments, all of limited availability and rela- 
tively high cost, can only be used for killed 
steels, and the resulting flat-rolled killed 
steels have the undesirable feature of being 
relatively soft. Manganese will continue 
to be required for production of rimmed, 
capped, and semikilled steels. Manganese 
has no satisfactory substitutes for its alloy- 
ing effects and for inhibiting carbide for- 
mation at grain boundaries. The general 
consensus of all those participating in the 
1-day workshop associated with the study 
was that, although not essential for coun- 
tering the harmful effects of sulfur, steel 
cannot be made in quantity without man- 
ganese; there is in reality no substitute 
for it. 

Experimental work at the University of 
Illinois, Urbana, Ill, demonstrated that 
sawdust impregnated with an active form 


10 Schluter, R. B., and B. W. Carriere. Influence 
of Manganese Additions Upon Properties of Iron 
Orc Pellets. BuMines RI 7870, 1974, 17 pp. 

17 National Materials Advisory Board, National 
Research Council-National Academy of Sciences- 
National Academy of Engineering. A Semi-Delphi 
Exercise on Fluorspar and Manganese in Steel- 
making. NMAB-317, 1974, 58 pp. 
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of manganese dioxide had considerably 
better efficiency and capacity for adsorp- 
tion of hydrogen sulfide than did all acti- 
vated carbons with which it was com- 
pared. Granulated activated carbon has 
been the most commonly used solid filter 
material for removing hydrogen sulfide 
from the air. Manganese dioxide impreg- 
nated sawdust has the disadvantage that it 
will ignite if allowed to dry out completely 
with exposure to temperatures of more 
than 100° C. Its efficiency was at a maxi- 
mum at a relative humidity of 80%, 
whereas both it and the activated carbons 
were inefficient at relative humidities of 
less than 20%." 


Further pursuit of the previously re- 
ported Trans-Atlantic Geotraverse (TAG) 
project of the National Oceanic and Atmo- 
spheric Administration (NOAA), U.S. De- 
partment of Commerce, confirmed the 
existence of hydrothermal manganese oxide 
deposits on the east wall of the median 
rift valley of the Mid-Atlantic Ridge. The 
deposits, estimated to cover 40 square 
miles, were reported to be of higher man- 
ganese content than the average for sea- 
floor nodules but very poor in iron, nickel, 
cobalt, and copper. They were estimated 
to have a much more rapid growth rate 
than the nodules, to be still in the process 
of accumulation, and to occur where plate 
tectonic theory would expect them to be. 
Two volcanic peaks on the valley floor 
showed evidence of recent eruption. It is 
hoped to explore the deposit by drilling.” 
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Continuing, but as yet uncompleted, 
studies under the auspices of NOAA of 
the possible environmental effects of deep 
sea mining of manganese nodules have 
suggested that neither the beneficial nor 
the harmful effects of mining and lifting 
to surface will be significant. It has been 
contended that redistribution of sediments 
by turbidity currents and other natural 
phenomena are greater "by many orders 
of magnitude on a world-wide scale." 
However, the processing and extractive 
metallurgy of manganese nodules at sea, 
and the discharge of resulting waste ma- 
terials, could be matters for serious con- 
cern unless adequate precautions are 
taken. It was noted that, at least for first- 
generation plants, economies would appear 
to dictate that the nodules be processed at 
an onshore facility." An independent South 
African report, in addition to assessing all 
other aspects of the recovery possibilities 
for the ocean-floor manganese nodules, 
supported the foregoing discussion of en- 
vironmental effects.” 


18 Hudson, J. L., E. H. Johnson. D. F. S. 
Natusch, and R. L. Solomon. Hydrogen Sulfide 
Adsorption by Manganese Dioxide and Activated 

rbon. Environmental Sci. & Technol., v. 8, No. 
3. March 1974. pp. 238-243 
ee Ti ibat Metal Market. V. 81, No. 70, Apr. 


Ecc Congressional Record. Nov. 19, 1974, p. 
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„ From the Sea. Nat. Inst. Met. Rept. No. 
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Mercure 


By V. Anthony Cammarota, Ir. 


Primary mercury production of 2,189 
flasks,? valued at $616,619, was from 12 
mines in California, Nevada, Alaska, and 
New York in 1974. During the year, only 
about six mines could be classified as con- 
sistent producers. 

New Idria Mining & Chemical Co. put 
the town of Idria and the New Idria 
mercury mine in San Benito County, 
Calif., on the auction block, but there 
were no buyers. About 150 families had 
moved out in late 1973. In Nevada, Placer 
Amex lnc. announced plans to open the 
McDermitt mine, a 20,000-flask-per-year 
facility, at a cost of $9.7 million. 

Secondary production of 8,293 flasks was 
down from the 1973 level. This includes 
2,353 flasks sold by the General Services 
Administration (GSA). 

The consumption of 59,479 flasks was 
10% higher than that of 1973, although 
in the second half of 1974 consumption 
declined. The largest increases were noted 
for catalysts and electrolytic preparation of 
chlorine and caustic soda, with agriculture 
showing the largest decline. 

General imports of 52,102 flasks were 
13% higher than those of 1973; the 
United States continued to rely on foreign 
sources for almost all of its primary 
mercury demand. The major suppliers 
were Canada, Mexico, and Algeria. The 
U.S. rate of duty on primary mercury re- 
mained at $9.50 per flask. Exports were 
466 flasks. 

World production of mercury was 
262,286 flasks, a 2% drop from that of 
1973. Most countries produced mercury 
near 1973 levels. In Italy, the Govern- 
ment took over control of the mercury 
mines which had been showing losses over 
the past several years, and Japan's only 
mercury mine closed. 

Representatives from Algeria, Italy, 
Mexico, Spain, Turkey, and Yugoslavia 


agreed to establish a floor price of $350 
per flask. Following the meeting, New 
York prices advanced to the floor price, a 
gain of almost 20% within 6 weeks. By 
yearend, prices had retreated to the $150 
level. The average New York price for the 
ycar was $281.69 per flask. 

The Environmental Protection Agency 
(EPA) promulgated final effluent limita- 
tions for mercury-cell chlor-alkali plants 
and began public hearings on the use of 
mercury biocides. 

Legislation and Government Programs. 
Government financial assistance on a par- 
ticipatory basis was available for mercury 
exploration projects through the Office of 
Mincrals Exploration, U.S. Geological 
Survey, to the extent of 75% of the ac- 
ceptable costs. No contracts were executed 
during 1974. 

GSA continued its sale of surplus 
mercury on a sealed-bid basis at the rate 
of 500 flasks per month. Sales totaled 
2,353 flasks, with prices ranging from $277 
per flask in February to $323 per flask in 
June. At yearend 2,275 flasks remained 
available for disposal. 

No action was taken by Congress on 
authorizing the release of the total surplus 
of 157,405 flasks of mercury from the 
strategic stockpile. As of December 31, 
1974, total strategic stockpile accumula- 
tions from all programs stood at 200,062 


flasks. 

Final effluent limitation guidelines for 
existing and new sources in the inorganic 
chemicals manufacturing category were 
promulgated by EPA. For mercury-cell 
plants, the daily effluent limitation is 
0.00028 pound of mercury per 1,000 
pounds of product for existing sources, 
and 0.00014 pound of mercury per 1,000 


! Physical scientist, Division of Nonferrous Metals. 
* Flask as used throughout this chapter refers to 
the 76-pound flask. 
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pounds of product for new sources? EPA 
proposed an amendment to the emission 
standards for hazardous air pollutants 
which would limit mercury emissions from 
the incineration and drying of waste water 
treatment plant sludges to a maximum of 
3,200 grams per day.* In addition, the Na- 
tional Institute for Occupational Safety 
and Health submitted criteria for a recom- 
mended limit of 0.05 milligram of mercury 
per cubic meter on the occupational ex- 
posure to inorganic mercury." 
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The Commissioner of Food and Drugs 
proposed to establish an action level for 
mercury in fish and shellfish of 0.5 part 
per million.^ This level gave a tenfold 
margin of safety to the vast majority of 
the U.S. population. 

EPA opened hearings in October on the 
cancellation of biocidal uses of mercury, 
including mildewcides in paint. The hear- 
ings were recessed until February 1975 
when witnesses for the registrants were 
scheduled to appear. 


Table 1.—Salient mercury statistics 


1970 1971 1972 1973 1974 
United States: 
Producing mines 19 56 37 24 12 
Production `... flasks __ 27,296 17,883 T 7,849 r 2,221 2,189 
Value soto luu thousands .. $11,130 $5,229  r $1,604 r $637 $6117 
Exports m 4,658 7,232 400 342 466 
Reex ports We 50 E 563 3a Ss 
ports: 
For consumption do .... 21,972 28,449 28,834 46,026 52,180 
General do 21.672 29,750 29,179 46,076 52,102 
Stocks, Dec. 111! — «„ do .... 16,554 16,862 15,708 17,946 19,877 
Consumption do 61,503 52.251 52.907 54,283 59,479 
e Frice: New York, average per flask ____ $407.77 $292.41 $218.28 $286.23 $281.69 
orld: 
Production `... flasks s 284,014 $00,634 v 278.968 r 268,265 262.286 
Price: London, average per flak $411.45 $282.46 $203.01 $273.64 $267.94 
r Revised. 


DOMESTIC PRODUCTION 


Production of 2,189 flasks came from 12 
mines in 1974, down from 24 in 1973. 
Many of the very small operations closed 
in 1974. A significant portion of the pro- 
duction, as byproduct mercury, came from 
a zinc smelter. Some exploration and de- 
velopment work was conducted by several 
small operations. Of the total production, 
9176 came from producers of over 100 
flasks. Principal mines (properties produc- 


ing 100 to 499 flasks) in 1974 were as 


follows: 
State County Mine 
Alaska Kuskokwim River White Moun- 
Region. 
California Marin Chileno Valley. 
Do Napa Manhatten- 
One Shot. 
Do .... do --------- Oat Hill. 
Do .... Santa Clara Guadalupe. 
Do ---- e do -------— New Almaden. 
Nevada .... Pershing Red Bird. 


California provided 60% of the total 
mercury production, up from 55% in 
1973. The Red Bird mine was responsible 
for most of Nevada’s production. In addi- 
tion, the Carlin Gold Mining Co. con- 


tinued to recover mercury as a byproduct 
at its gold mine in Eureka County. The 
White Mountain mine in Alaska shipped 
most of its cinnabar concentrate to Oregon 
for retorting, but exported the equivalent 
of about 54 flasks to the Orient. 

Placer Amex Inc. began construction of 
a new flotation concentrator, and a furnace 
and condenser system at its open pit mine 
near the site of the old Cordero mine in 
Humboldt County, Nev. Reserves were 
estimated at 3 million tons of ore averag- 
ing 10 pounds of mercury per ton, about 
15% to 25% of which is in the chloride 
mineral corderoite. The mill was designed 
to process about 100 tons of ore per day 
to produce a 60% concentrate feed for 
a Herreshoff furnace. The offgases were to 


3 Federal Register. Inorganic Chemicals Manu- 
facturing Point Source 962 V. 39, No. 49, 
Mar. 12, 1974, pp. 9612-9623 

* Federal Register. Asbestos and Mercury—Pro- 
osed Amendments to National Emission Standards. 

39. No. 208, Oct. 25, 1974, pp. 38063-38073. 

5 Federal Register. Qccu ational Exposure to In- 
5 . No: 13, Jan. 18, 1974, pp. 

/ zu) 

Federal Register. Action Level for Mercury in 
Fish and Shellfish. V. 39, No. 236, Dec. 6, 1974, 
pp. 42738-42740. 


MERCURY 


be scrubbed and refrigerated to remove 
mercury and meet EPA mercury emission 
standards. Startup was expected in May 
1975. 

The average grade of all ore processed 
in 1974, including ore treated in con- 
centrators, decreased to 4.4 pounds of 
mercury per ton. Because of the insuffi- 
ciency of reported data in 1974, the 
amount of ore treated and ore grade were 
based to a large extent on knowledge of 
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producing areas and their historical data. 
Secondary production of mercury fell 
to 8,293 flasks, from 10,329 flasks in 1973. 
Most of the decline represented inventory 
depletion of secondary mercury from a 
mercury-cell plant closed several years ago. 
Dental amalgams, scrap batteries, various 
types of sludges, mercury from a dis- 
mantled chlor-alkali plant, and discarded 
mercury-containing instruments were the 
major sources of secondary mercury. 


Table 2.—Mercury produced in the United States, by State 


Producing Value? 

Year and State mines ! Flasks (thousands) 

1978 
ee, x e 18 1.219 $349 
Nevada. ³˙·'ꝛd. 7ĩð, ⁊ð -v ⁰⁰yßd y e ee 8 r 722 r 207 
Alaska, Oregon, Texas `. 8 r 4286 1 81 
Total. «pce cu eohs eae oe eee Ae t re 24 r 2,221 r 637 

1974 
Alaska. uus umane Su E EP E i. 1 5 124 35 
California 2 es ee dee 9 1,311 370 
Nevada and New York _____-.__________________- 2 54 212 
Total “ict es in EE oe 12 2,189 617 

r Revised. 


1 Mercury mines only. 
2 Value calculated at average New York price. 


3 Includes 24 flasks of mercury estimated to be contained in cinnabar concentrate for export. 
* Includes 32 flasks of mercury estimated to be contained in Alaskan cinnabar concentrate for export. 
5 Includes 54 flasks of mercury estimated to be contained in cinnabar concentrate for export. 


Table 3.—Mercury ore treated and mer- 
cury produced in the United States 


Mercury produced 


Year Ore treated Pounds 
(short tons) Flasks per ton 
of ore 
19710 424.510 26.795 4.8 
111 265.790 17,444 5.0 
19722222 82,580 27,004 6.5 
19737 ....... 26,257 22,101 6.1 
1974 ........- 28,858 31,680 4.4 
r Revised. 


1 Excludes mercury produced from old surface 
ores, dumps, placers, and as a byproduct. 

3 Includes mercury contained in concentrate for 
export. 


Table 4.—Production of secondary mercury 
in the United States 


(Flasks) 
Industrial GSA 
Year production releases Total 
1970 1- le 7,348 703 8.051 
1971 ee 10,899 5.767 16,666 
1972 crea 12,139 512 12,651 
1973 .......- 1.146 2,583 10.329 
1974 .......- 5,940 2,353 8,293 


CONSUMPTION AND USES 


Consumption continued to climb for 
the third consecutive year, to 59,479 flasks. 
The largest gains were noted for catalysts 
(93%) and electrolytic preparation of 
chlorine and caustic soda (29%). Mercury 
compounds as Catalysts found increased 
use in polyurethane formation, in which 
the mercury catalyst is mixed with the 
formulation and becomes part of the ure- 
thane structure. Agricultural use declined 


46%, reflecting EPA’s ban on many agri- 
cultural and industrial mercury biocides. 
The use of mercury in antifouling paint 
was not evident after the first quarter of 
1974. The major uses for mercury were 
electrical apparatus, 33%; electrolytic 
preparation of chlorine and caustic soda, 
28%; mildew-proofing paint, 11%; and 
industrial and control instruments, 1096. 
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Chlorine production increased by 6% 
to an estimated 10.9 million short tons, 
but only 24.8% of the total was produced 
in mercury cells, up slightly from 24.6% 
in 1973. Consumption of mercury per ton 
of chlorine produced increased to 0.48 
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pound, from 0.39 pound in 1973. The in- 
crease came about because the changeover 
in some plants from graphite to dimen- 
sionally stable anodes required a higher 
operating level of mercury in the cells. 


Table 5.—Mercury consumed in the United States, by use 


(Flasks) 
Use 1970 1971 1972 1973 1974 
Agriculture! «4 2 1.811 1.477 1,836 1,880 980 
Amalgamation `... 219 ER Ss un Ur 
Catalysts Matt" 2,238 1,012 800 673 1,298 
Dental preparatiorrnns 2,286 2,361 2,983 2,679 3,024 
Electrical apparatus `... 15,952 16,885 15,653 18,000 19,678 
Electrolytic preparation of chlorine and caustic soda ... 15,011 12,154 11,519 18,070 16,897 
General laboratory unlnte knn 1,806 1,798 594 658 416 
Industrial and control instruments -------------------- 4,832 4,871 6,541 7,155 6,202 
Antifouling 198 414 32 32 6 
Mildew-proofing ---------------------------------- 10,149 8,191 8,190 7,671 6,807 
Paper and p manufacturree 226 2 1 E ia 
tie!!! 8 690 682 578 606 597 
E oe ee eee ee 5, 858 2,407 4,258 1.913 2,452 
Total known uss 61,2276 652,254 62,885 64,187 68,417 
Total unknown unee s 227 8 22 9 1.062 
Grand total -_---------------------------------- 61,508 52,257 52,907 54,283 69,479 


1 Includes fungicides and bactericides for industrial purposes. 
3 Includes mercury used for installation and expansion of chlorine and caustic soda plants. 


Table 6.—Mercury consumed in the United States in 1974 


(Flasks) 
Primary Redistilled Secondary Total 
Heil. mM 974 ER 6 980 
%%% tC 1,199 zs 99 1,298 
Dental preparations -_----------------------------- 216 1,714 1,034 8,024 
Electrical apparatus `... 12,516 6,627 585 19,678 
Electrolytic preparation of chlorine and caustic soda 15,475 E 1,422 16.897 
General laboratory unnln[ «ͤ4«%“«ͤ „„ 227 216 88 416 
„ and control instrumente 1.874 3,168 1.180 6.202 
nt: 

Antifouling -------------------------- -MM 6 bes Kë 
Mew prone JJ ERU TD EPUM 6,805 EN 2 6,807 
Pharmaceuticals ____.._-.._-.--------_----__------- 148 449 es 597 
Other t "eege es 2,110 887 6 2,452 
Total known uses ....................-..-..-- 41,610 12.511 4,296 58,417 
Total unknown uses ««4«44« 8 719 340 1,062 
Grand total ` c ee 41,618 13,230 4,636 59,479 


1 Includes fungicides and bactericides for industrial purposes. 
3 Includes mercury used for installation and expansion of chlorine and caustic soda plants. 


Table 7.—Stocks of mercury, December 31 


(Flasks) 
Consumer 
Year Producer and Total 
dealer 
1970 222202522 8,861 12,698 16,554 
1971 ........ 5.373 11,489 16,862 
1912 ees 4,171 11,537 15.708 
1973 see ee 3.927 14.019 17,946 
197 4.100 15.777 19.877 
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Dollars per 76-Ib flask quoted in New York 


AVERAGE PRICE 


80 


U.S. consumption 


8 


wn 
o 


QUANTITY, thousand 76—Ib flask 
è 


1955 1975 


Figure 1.—Trends in production, consumption, and price of mercury. 


PRICES 


Mercury prices exhibited their character- year. After the May meeting of mercury 
istic volatility during the year. New York producers in Algeria, at which a floor 
prices were stable in the $270 to $295 per price of $350 per flask was set, the price 
flask range for the first 5 months of the climbed to that level within several weeks. 
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From July through December prices fell 
almost continuously, finishing the year at 
$190 to $225 per flask. Reasons cited for 
the precipitous drop in prices were the 
influx of substantial amounts of mercury 
from the U.S.S.R., People's Republic of 
China, and Turkey, traders selling surplus 
metal at a loss, low demand, some pro- 
ducers selling below the floor price, and 
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the imminent opening of the McDermitt 
mine in Nevada. The average New York 
price was $281.69 per flask in 1974. 

London prices followed the New York 
pattern, although usually they were lower 
by about $15 to $30 per flask. By late 
December the price had fallen to $150 to 
$175 per flask. 


Table 8.—Average monthly prices of mercury at New York and London 


(Per flask) 
1973 1974 
Month 
New York! London ? New York! London ? 
Januarrrrrhyh9hyhhõyh $282.50 $260.72 3275. 45 $266.72 
February ..............-..-..- 304.78 289.38 284.22 269.50 
JJ RET RC MPO 314.36 303.94 288.27 210.25 
All 290.71 283.00 282.32 261.95 
Ma 222 lo eee eek 266.64 251.15 294.32 274.44 
/ eege 250.75 243.72 335.00 816.63 
July _---------------- ees 275.24 263.44 317.50 304.45 
Aus 292.96 274.82 289.09 274.73 
Septmbe r 276. 05 266.18 279.15 272.19 
October _______-________--_-_- 294.67 270.66 265.36 259.56 
November ..............-..-.- 299.25 286.61 254.94 245.50 
mber ...... ....-..-..-2-- 281.00 282.29 214.52 194.39 
Average 286.23 273.54 281.69 267.94 


1 Metals Week, New York. 


2 Metal Bulletin, London ; reported in terms of U.S. dollars. 


FOREIGN TRADE 


Mercury exports increased to 466 flasks 
from 342 flasks in 1973. The major re- 
cipients were Canada, the Republic of 
Korea, and Venezuela. In addition, cinna- 
bar concentrate containing about 54 flasks 
was exported. 


Imports for consumption, which include 
mercury imported for immediate consump- 
tion plus material withdrawn from bonded 
warehouses, increased by 13% to 52,180 
flasks. General imports, which include 
mercury imported for immediate consump- 
tion plus material entering the country 
under bond, were 52,102 flasks. The major 
suppliers, accounting for 8596 of the total 
imports, were Canada (3396), Mexico 
(20%), Algeria (20%), and Spain 
(12%). Included in the import figures 


are 506 flasks entering the country as 
secondary metal from Canada, Mexico, and 
the United Kingdom. Imports of mercury 
compounds, mainly as mercury cyanide 
from Canada, were equivalent to 286 flasks 
of metal. 

The U.S. rate of duty on mercury im- 
ports during the year was $9.50 per flask. 


Table 9.—U.S. exports and reexports of 


mercury 

Exports Reexports 
Year Value Value 
Flasks (thou- Flasks (thou- 
sands sands) 
1972 .... 400 $129 563 $121 
1973 .... 342 170 Kee Sr 
1974 .... 466 270 ES Le 
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Table 10.—U.S. imports for consumption of mercury, by country 
1972 1973 1974 
Country Value Value Value 
Flasks (thou- Flasks (thou- Flasks (thou- 
sands) sands) sands) 
Algeria ------------------ 3,007 r $745 11,876 $3,135 10,449 $2,843 
Belgium-Luxembourg ....- WT e e us 
Canada .................-. 13,803 2,686 17,440 4,748 16,972 4,592 
China, People’s Republic of c an 99 29 z£ Së 
ume; ĩð =a Se 50 18 Mm — 
Finland "nette Ee ae - Ge dics 15 6 
Germany, Wet = M 100 27 500 142 
Hungary 100 17 ES ES MEN E 
Ehe Pm owe 1,005 260 845 212 
Japans 2 (2) » ze 45 13 
Mexico .............-..--- 5.529 941 2.775 710 10,597 2,830 
Netherlands 53 24 300 84 Le EM 
owa 81.329 305 SS ET E 2 
Peru dee 1,461 310 626 153 1,276 333 
Philippines 100 23 50 15 100 26 
Iii! 8 1.829 438 1,286 1,834 6,293 1,624 
Sweden .................- 7 17 13 EN ER 
Switzerland dd 14 22 6 10 4 7 
Taiwans — SES 40 12 BER oe 
Turkey Goce a RLW 450 102 100 174 353 96 
United Kingdom ` 53 13 13 5 486 67 
Yugoslavia `. 1,097 238 8,648 928 4,245 1.158 
Total .............- 28,834 r 5.881 46,026 12,151 52.180 13.948 
r Revised. 


1 General imports in 1972 were 29.179 flasks (7 5.903.190). Peru 2.210 flasks (8458.495). Yugosla- 
via 1,402 flasks ($298.345). Spain 1.120 flasks ($254,677). In 1973, 46.076 flasks ($12,164,010), Yugo- 
slavia 3,698 flasks ($935.973), In 1974. 52.102 flasks ($13,858,283), Italy 705 flasks ($178,675), Yugo- 


slavia 4.307 flasks ($1.174.480). 
3 Less than Lo unit. 
3 Reclaimed metal. 


WORLD 


World mercury production decreased to 
262,286 flasks from 268,265 flasks in 1973. 
Italy, Mexico, Spain, and Yugoslavia ac- 
counted for 47% of the total. Represen- 
tatives of Algeria, Italy, Mexico, Spain, 
Turkey, and Yugoslavia, the major world 
producers, met in Algeria in May. Canada 
attended as an observer. The group de- 
cided to create a mercury producer’s or- 
ganization, headquartered in Algiers. A 
provisional secretariat was established to 
coordinate the work of the group and write 
the rules of the association. In addition, 
it set a minimum mercury sales price of 
$350 per flask to be charged by all mem- 
bers of the group. 


REVIEW 


The Organization for Economic Co- 
operation and Development (OECD), 
whose 24 member countries include most 
of the industrialized market-economy na- 
tions of the world, including the United 
States, recommended that more attention 
be paid to limiting mercury emissions 
from mining and mineral-refining opera- 
tions and coal burning, and also that 
mercury toxicity in humans be investi- 
gated. OECD asked its member countries 
to supply it with national consumption 
data and amounts of mercury discharged 
from chlor-alkali plants. 
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Table 11.—Mercury: World production by country 
(Flasks) 

Country 1972 1978 1974 » 
I/ ⁵ (ob... ⁵ cruce 18,361 18,800 * 18,800 
PU QUI We CP" 17 16 * 15 
11111117171»; ˙ͤů˙i 0 66: ces Manis ec T 14, 637 12. 500 14,000 
11111! ec tercedducu 86— 640 1798 * 800 
China, People's Republic ob 26,000 26,000 26,000 
Selon eee 158 144 * 160 
Czechoslovakia -------------------------------------- 6,614 6.991 e 7,100 
TANG Mee IPFE 212 196 * 4.980 
Germany, Wet «4444 2.900 4.700 * 200 
16.21 1,5 MAE; 1,250 1.345 * 1,360 
Cö§Ü%o]]² ũ f ⁰⁰y . 8 41.801 32.692 © 24,960 
JARDAN EE r 6,019 8,742 1,409 
ëch EE E 22,510 121,640 e 21,200 
JJ. PH x nOD r 4,650 8,581 * 3,800 
Philippines EE 841 2,160 * 2.800 
EDEN 8 58,994 60,076 * 60,200 
ee EE 238 112 * 145 
. ͥ ͥ ]oÜ¹¹ dd ee ta 17,963 8.489 e 8,400 
AGS 5 Arce EREMO SM SCISRPNEE 50,000 52.000 54.000 
United State r 7.849 2,227 2.189 
TTT TEE 16,419 15,606 15.888 
% ͥͥͥ c—dnmlwic2toxec dd ice Re 218,968 268,265 262,286 

* Estimate. P Preliminary. T Revised. 

1 Exports. 

The First International Mercury Con-  sponsible for the mercury operations 


gress was held in Barcelona, Spain, in 
May.' The meeting focused on geology and 
extractive metallurgy although biological 
effects of mercury received much atten- 
tion. World cumulative demand for 
mercury was forecast at 10.5 million flasks 
based on a growth rate of 2.2% from 1974 
to 2000. World reserves were considered 
sufficient to meet the demand. The level 
of world consumption in 1973 was given 
at about 245,000 flasks. Byproduct mercury 
from base metal refining was discussed as 
an increasingly important source of supply. 
Canada.—Cominco, Ltd., produced 14,- 
000 flasks, 12% more than in 1973. Ore 
production at its Pinchi Lake mine 
amounted to 173,000 tons, compared with 
163,000 tons in 1973. Assuming that all 
the ore mined was treated to produce 
metal, the ore grade increased from 5.8 
pounds of mercury per ton in 1973 to 6.2 
pounds in 1974. Ore reserves at yearend 
were reported by Cominco to be 1,300,000 
tons containing 110,000 flasks of mercury. 
The company reported that it has ex- 
perienced no health problems at Pinchi 
Lake in the 6 years of operation. 
Italy.—Italy's nonferrous metals agency, 
Ente Gestione Aziende Minerali Metal- 
lurgiche, (EGAM) acquired Monte Ami- 
ata Societa Minerario per Azioni and 
Stabilimento Minerario del Siele early in 
the year. An EGAM subsidiary will be re- 


through a new company, Societa Mercuri- 
fera Monte Amiata. In recent years the 
depletion of higher grade ore and high 
labor costs have made Italian mercury 
increasingly uncompetitive on the world 
market. 

Metal production in 1974 was 24,950 
flasks, a 24% decline from that of 1973, 
from ore that averaged 8.4 pounds of 
mercury per ton. Most of the production 
came from the Abbadia San Salvatore 
mine, with lesser quantities from the Sol- 
forate, Morone (Selvena), Bagnore, and 
Monte Labbro mines. About 1,000 workers 
were employed at the mines. 


The Bagnore and Monte Labbro mines 
were shut down during the year and a 
modernization program was begun at the 
Solforate mine. By yearend work stopped 
in the remaining mines for about 1 month 
because of the large stock of metal, re- 
portedly about 100,000 flasks. 


Japan.—In late 1974 Japan's last mer- 
cury mine at Hokkaido was closed by 
Hokushin Mining Co. Consumption of 
mercury was reported to have declined 
drastically, especial in the chlor-alkali 
industry. About half of Japan's imports for 
the year came from Algeria. 


tional Mer H., ane V. A. e Ir. ur 
oe e ngress. 0 ining, v. 5 
1, January E pp. 45-47. 
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Table 12.—Mercury: Exports from a Spain, and Yugoslavia, by country 
(Flasks 
Italy Spain Yugoslavia 
Destination 
1972 1973 1974 1972 1978 19741 1972 1978 1974 
Australian PS Lr NA 203 406 145 =s Spe 
Belgium-Luxembourg  -.-....- 1,102 667 NA M 145 87 609 100 
anadwMꝗæae 444 BS im ZEA 754 174 588 uis — 
Colombia = (3) SES NA 290 ze 435 — 1,888 
MOL MANO SM NE "m e NA eis m 145 "E m 
Finland ........-.....-...-..- ix EM NA E 145 me MN ae 
France EE 609 2,818 1,752 2,408 8,249 1,566 290 121 
Germany, East .............- — 1,799 4,302 2,002 2,843 PC Sieg Mm 
Germany, West ...........-.- 2,002 8,104 1,651 3,428 5,047 6,2965 498 510 
See ðͤ Se E NA 29 1,247 me 
Hun gar 203 NA 174 ae as 600 
I;; d 348 4,607 NA 8,278 8,916 8,006 o x 
E, WEE 2S ze NA GC SS 232 KS oe 
Japan EE 261 3.075 NA $,589 4,699 696 81 Ge NA 
Netherlands .............---. 290 899 400 877 377 580 m m 
Poland 899 493 NA 696 377 1.392 Pë SC 
Portugal -_------------------ PN ae NA 145 290 174 m nae 
Romania 899 NA 899 5.889 E 2S SEH 
South Africa, Republic of we 580 NA 986 485 580 ES =e 
Sweden `... es eae NA 2,175 2,060 1,595 oe ae 
Switzerlade 145 1.015 NA 580 928 609 290 200 
Taůwaa nnn 2 ne NA 208 232 986 za = 
United Kingdom ............- 8,017 406 4,798 6.759 17,165 4,061 899 , 
United States 146 870 1,671 1,044 1.165 4,032 9,486 9,917 
Venezuela `. eT Së NA -. 1,695 ES ge 23 
Other countries and 
undistributed `. 81,218 176 2,613 609 1,827 §82 261 105 
Total {5c oe 10,985 20,707 17,187 80,628 48.473 82,787 18,662 13.551 9.515 
NA Not available. 
1 Data for 9 months only. 
3 Less than ½ unit. 
8 Includes 1,015 flasks to Austria. 
TECHNOLOGY 


A new mineral, corderoite (Hg:SsCls), 
from the Cordero mine in Humboldt 
County, Nev., was found in samples of 
mercury ore from the playa sediments.” The 
occurrence of corderoite in the deposit 
suggests that it is of low-temperature and/ 
or supergene origin. 

Techniques for removing mercury from 
effluent streams continued to be the main 
emphasis for rescarch. Polyethylenimine- 
modified wool was found to have a great 
ability to adsorb mercury from aqueous 
solution.” Sorption from liquids passing 
through a column was rapid and effective 
at the l-part-per-million level. The mer- 
cury was readily desorbed, and the wool 
could be used repeatedly. 

Molecular sieves have been adapted to 
removing mercury from gaseous effluents.” 
In a typical chlorine plant application, the 
hydrogen gas is compressed and cooled to 
condense most of the mercury, after which 


the gas passes through the adsorber. The 
adsorbed mercury is released from the 
column by a blast of hot gas and returned 
to the plant for reuse. 

Georgia-Pacific Corp., supported by a 
grant from EPA, completed tests on a 
new process for recovering up to 99% of 
the mercury formerly considered unrecov- 
erable in the waste water and process 
sludge from the chlorine plant." 


8 Foord, E. E., P. Berendsen, and L. O. Storey. 
Corderoite, First Natural Occurence of «.HgsS»ls, 
From the Cordero Mercury Deposit, Humboldt 
County. Nev. Am. Miner., v. 59, Nos. 7-8, July- 
August 1974, p UB uA 

9 Freeland, 8. N M. Hoskinson, and R. J. 
Mayfield. AAA OU ET Mercury From Aqueous 
Solutions by EE ae? ride 
Environmental Sci. and Technol., v. 8, , Oc- 
tober 1974, pp. 943-944. 

1? Environmental Science me —— 

Has Come a Long Way. V. 8, No bruary 
1974 pPP: 106—107. 

R. Mercury Recovery From Contam- 
sated Pat. Water and Sludges. Environmental 
Protection Agency, EPA-—660/2—74—086, December 
1974, 119 pp. 
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Mica 


By Stanley Haines 


Domestic production of mica * consisted 
of a small quantity of sheet mica from 
two States, and a larger quantity of scrap, 
flake, and ground mica. Production of 
scrap, flake, and ground mica declined 
significantly from 1973 levels. 

Consumption of block and film mica, 
largely imported, decreased in both quan- 
tity and value in 1974, after a small 
upturn between 1972 and 1973. Consump- 
tion of mica splittings increased for the 
third consecutive year to the highest level 
since 1967. Exports of all classes of mica 
increased in both quantity and value. Im- 
ports of uncut sheet and punch mica 


were at the lowest levels since 1938. Scrap 
and manufactured mica imports increased 
in both quantity and value. 

Legislation and Government Programs.— 
The Defense Materials Inventory stockpile 
objectives for all categories of sheet mica 
remained the same. The General Services 
Administration continued to dispose of 
sheet mica. Table 2 summarizes the 
Defense Materials Inventory for mica as 
of December 31, 1974. 


E scientist, Division of Nonmetallic Min- 
erals. 

* Unless stipulated in the text, mica refers to the 
muscovite mica variety. 


Table 1.—Salient mica statistics 


1970 1971 1972 1978 1974 
United States: 
Sold or used by producers: 
Sheet mica ..... thousand pounds .. = 17 14 r 30 W 
Valure 1. thousands Se $7 $7 r $15 W 
Scrap and flake mica 
thousand short tons 119 127 r 148 r 153 137 
Valbde thousands $2,527 $2,917 34.353 36,082 35.475 
Ground mica . thousand short tons .. 115 r 119 1 130 1 13 117 
Value ...........-- thousands 37.350 $8,280 $8,844 $9,464 $10,171 
Consumption : 
Block and film .. thousand pounds .. 1,299 1,301 1,207 1,265 974 
E thousands 32.058 32.259 $2,026 $2,106 $2,015 
Splittings ....... thousand pounds __ 5.214 4.177 4.324 5,178 6,186 
Value ............- thousands .. 2,254 $1,818 $1,771 $1,715 $2,801 
Exports thousand short tons 9 8 7 8 9 
Imports for consumption ......- do 6 7 5 6 7 
World production ....... thousand pounds .. 360,768 875,554 510,185 "546,284 520,946 
r Revised. W Withheld to avoid disclosing individual company confidential data. 
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Table 2.—Defense Materials Inventory for sheet mica 
as of December 31, 1974 


(Pounds) 
Stockpile Total Uncommitted 
Category objective inventory inventory 
Muscovite block: 
Stained or better 222222222222 1,600,000 19,210,072 6,016,388 
Stained or lower 2222222 A 484,351 192,266 
Muscovite film: 
First and second qualities 22222 418,000 11,435,867 962,316 
Third quality EE m 219,850 2a 
Muscovite splittings ... «4 2,200,000 30,945,395 26,853,632 
Phlogopite block 351,000 1151.116 97,085 
Phlogopite splittings ... 2 LL LL LLL c cess cesses 200,000 8,701,510 $2,851,128 


1 Total inventory includes nonstockpile-grade materials: Muscovite block, stained or better, 878,704 
pounds ; muscovite film, first and second qualities, 640 pounds; and phlogopite block, 100,116 pounds. 
3 Includes 84,282 pounds nonstockpile-grade material. 


DOMESTIC 


Sheet Mica.—A small quantity of sheet 
mica was produced in Connecticut and 
North Carolina. The sheet mica produced 
was generally of low quality and was 
derived from occasional pockets uncovered 
by quarry blasting at pegmatite feldspar 
operations. No mica was mined as the 
primary product of the producing com- 
pany. 

Scrap and Flake Mica.—Production of 
scrap and flake mica declined 11% from 
1973, to 136,966 tons in 1974. The value 
of production declined 10%, from $6,081,- 
893 in 1973 to $5,474,636 in 1974. North 
Carolina remained the leading scrap and 
flake mica producing State, with almost 
56% of total production. The remaining 


PRODUCTION 


output of scrap and flake mica came from 
Alabama, Arizona, Connecticut, Georgia, 
New Mexico, South Dakota, and South 
Carolina. Flake mica continued to be pro- 
duced primarily from the beneficiation 
of pegmatite ores and clay deposits. 
Ground Mica.—Sales of ground mica de- 
creased 1496 from the revised 1973 quan- 
tity of 136,501 tons to 117,363 tons in 
1974. Total value of sales increased 7% 
over 1973, to $10,171,000 in 1974. Sixteen 
companies, operating a total of 18 plants, 
processed scrap and flake mica. Twelve of 
these plants produced dry-ground mica, 
four produced wet-ground mica, and two 
produced both wet- and dry-ground mica. 


Table 3.—Mica sold or used by producers in the United States 


Sheet mica 


Uncut punch and Uncut mica larger 


Total sheet mica Scrap and flake mica ! 


circle mica than punch and 
Year and State circle 
Quan- Quan- Quan- Quan- 
tity Value tity Value tity Value tity Value 
(pounds) (pounds) (pounds) (short tons) 
I m P" ve wx ES E ON 118,843 $2,527,450 
T 17.005 $6,652 2g a 17,005 $6,652 127,084 2,916,879 
17 ce ieteoue 14,280 7,140 SC — 14.280 7.140 r 147,888 4.353.313 
1979 ER E = -. 1 30.000 * $15,000 730,000 15.000 153.327 6,081,893 
1974: 
Arizona .... zu du Se Sc 2c E 2,484 81,870 
Connecticut "n" ud W W w W 2.028 W 
New Mexico m du obits RON e Sieg 12,001 60.005 
North 
Carolina Seit d W W W W 76.312 8,679,220 
South 
Carolina .. be "T EE a a m W 251.980 
Other? ..... we zd W W W W 44.141 1,401,561 
Total ..... ES Sot W W W W 136.966 5.474.636 
ei Bidde W Withheld to avoid disclosing individual] company confidential data; included with 
oe er.” 


1 Includes finely divided mica recovered from mica and sericite schist, and mica that is a by- 


product of feldspar and kaolin beneficiation. 


3 Includes Alabama, Connecticut (value), Georgia, South Carolina (tons), and South Dakota. 


MICA 


Table 4.—Ground mica sold by producers in the United States, 
by method of grinding ' 


Dry-ground 
Year Quantity Value 
( short (thousands) 
tons) 
100 ens 101,188 $5,070 
E" rg WEE r 103,308 5,463 
1977 „ * 104,625 5,500 
1978... 8 r 120,762 T 6,469 
1974 ~~... r 101,455 6,335 
r Revised. 


1Domestic and some Imported scrap 
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Wet-ground Total 
Quantity Value Quantity Value 
(short (thousands) (short (thousands) 
tons) tons) 
13.905 32.280 115.098 $1,350 
16,176 2,817 1 119,484 8,280 
25,649 3,343 T 130,274 28,844 
r 15,739 2,995 F 186,501 r 9,464 
15,908 3,836 117,368 10,171 


3 Data may not add to total shown because of independent rounding. 


CONSUMPTION AND USES 


Sheet Mica. Fabrication of block and 
film mica declined 23% from 1973, to 
973,928 pounds in 1974. Of the total 
consumption, 93% was muscovite block, 
6% was phlogopite (magnesium mica) 
block, and 1% was muscovite film. 

Vacuum tubes required 64% of the 
total muscovite block fabricated. The re- 
maining fabricated muscovite block was 
used in gage glass and diaphragms 
3%, capacitors 1%, and other uses 32%. 
Lower than Stained quality muscovite 
block mica was in greatest demand and 
accounted for almost 66% of consumption; 
Stained, 33% ; and Good Stained or better, 
1%. 

Muscovite film consumption declined 
15%, from 10,148 pounds in 1973 to 8,671 
pounds in 1974. The film was primarily 
consumed in the fabrication of capacitors. 

Muscovite block and film were con- 
sumed by 13 companies in 7 States. In 
1974, New Jersey with four consuming 
plants, New York with three, North Caro- 
lina with two, and Pennsylvania with one 
consumed 7596 of the total domestically 
fabricated block and film. Phlogopite block 
consumption dropped from 69,899 pounds 
in 1973 to 62,513 pounds in 1974. Phlogo- 
pite was consumed by six companies in five 
States. Virginia and New Jersey were the 
primary fabricating States. 

Consumption of mica splittings, both 
muscovite and phlogopite, increased for 
the third consecutive year, from 5,178,000 


pounds in 1973 to 6,186,000 pounds in 
1974. India and the Malagasy Republic 
supplied the bulk of the splittings consumed 
domestically. Splittings were fabricated 
into various built-up mica products by 11 
companies with 12 plants in 8 States. Six 
companies with six plants located in New 
Hampshire, New York, and Ohio consumed 
4.9 million pounds of splittings, or 80% 
of total consumption. 
Built-up-Mica.—This mica- based substi- 
tute was produced in various forms, pri- 
marily for use as electrical insulating 


material. Production of all major built-up 


mica products increased in quantity and 
value. The forms of built-up mica in 
greatest demand were segment plate 29%, 
molding plate 25%, and tape 24%. 

Reconstructed Mica.— Three companies 
continued to manufacture this mica-based 
alternate material from good-quality de- 
laminated scrap mica. The manufacturing 
companies were General Electric Co. at 
Schenectady, N.Y.; Samica Corp. at Rut- 
land, Vt.; and Acim Paper Corp. at New 
Hyde Park, N.Y. There were no published 
data available relating to the quantity 
and value of the reconstituted mica pro- 
duced during the year. 

Ground Mica.— Ground mica for use in 
construction-related industries declined sig- 
nificantly. Sales of ground mica used for 
roofing materials, paint, and joint cement 
declined 55%, 10%, and 20%, respec- 
tively. 
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Table 5.—Fabrication of muscovite ruby and nonruby block and film mica and 
phlogopite block mica by quality and end-product use in the United States in 1974 


(Pounds) 
Electronic uses Nonelectronic uses 
Gage 
Variety, form, and quality Capaci- Tubes Other Total glass Other Total Grand 
tors and dia- total 
phragms 
Muscovite: 
Block: 
Good Stained or better 162 1,222 1.875 8.259 2.561 Ey 2,561 5,820 
Stained 444 263,162 35.921 299,527 4,452 60 4,512 304,039 
Lower than Stained! .. 5,664 817,873 171,470 494,507 17,464 80,914 98,878 692,885 
Total 6.270 581,757 209,266 797,298 24,477 80,974 105,451 902,744 
Film: 
First quality see 2,104 950 1,120 4,174 — geen ae 4,174 
Second quality ........ 3.297 us "ES 8,297 E ERN E 8,297 
Other quality ......... 1,200 im ne 1,200 e ae EN 1,200 
Total .........---- — 6,601 950 1,120 8,671 Ge = mms 8,671 
Block and film: 
Good Stained or 
better 5.568 2.172 2,995 10,780 2,561 au 2,561 18,291 
Stained? eene 1,644 263,162 85,921 800,727 4.452 60 4,512 305,239 
Lower than Stained 6, 664 817,878 171,470 494.507 17.464 80,914 98,378 692,885 
ee! e 12.871 582,707 210,886 805,964 24.477 80,974 105,451 911,415 
Phlogopite: Block 
(all qualities) el SH m 56 56 ~- 62,457 62,457 62,518 


1 Includes punch mica. 
2 Includes first- and second-quality film. 
8 Includes other-quality film. 


Table 6.—Fabrication of muscovite ruby and nonruby block and film mica in the 
United States in 1974, by quality and grade 


(Pounds) 
No. 4 
Form, variety, and quality and No. 5 No. 56% No. 6 Other ! Total 
larger l 
Block: 
Ruby: 
Good Stained or better 1,513 872 880 1,020 wie 3,736 
Stained .................- 7,626 54,375 87,360 149,605 6,920 305,886 
Lower than Stained ...... 11,851 104,842 80,298 184,164 122,623 504,378 
r 20.990 160,089 167,983 335,389 129,548 813,994 
Nonruby: 
Good Stained or better 1,031 45 — 700 z 1,776 
Stained 2222222222 1.253 5.198 1.100 8,619 nom 11,170 
Lower than Stained 19,492 14,438 924 6,300 84,650 75,804 
d Vd NEE 21,776 19,681 2,024 10,619 34,650 88,750 
Film: 
Ruby: 
First quallt 1,129 325 150 200 s 1,804 
Second quality 466 166 190 125 au 2,147 
Other quality ee en ea si ais os 1,200 1,200 
Tell!!!“ 1.595 1.091 940 825 1,200 5,151 
Nonruby: 
First quality e 1,120 zz 450 800 2a 2,370 
Second quality EZ ien 1,150 SS Sus 1,150 
Other quality ...........- M E Pe T m We 
Tote! 1.120 Ja 1,600 800 d 8,520 


1 Figures for block mica include all smaller than No. 6 grade and “punch” mica. 
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Table 7.—Consumption and stocks of mica splittings in the United States, by source 
(Thousand pounds and thousand dollars) 


India Malagasy Total 
Quantity Value Quantity Value Quantity Value 
Consumption: 
. esi coe ue dci 5,018 2,109 202 144 1 5,214 1 2,264 
TOTI: QolesesemecadREES cue 4,084 1,760 93 68 4,177 1,818 
jp a Re 8 4,245 1,668 79 118 4,324 1,771 
1018 ER 6,068 1,606 116 109 5,178 1,715 
1J/§;5⁵ů ¹ot ⁵ A 8 6.026 2,678 160 128 6,186 2,801 
Stocks Dec. 31: 
7 AAA W NA W NA 2.013 NA 
/! EES 1,317 NA 98 NA 1,4165 NA 
1018. Laus eeu caasa Ga md ads 1,723 NA 86 NA 1,809 NA 
1973 1,246 NA 56 NA 1,301 NA 
JJ 8 3.170 NA 87 NA 3.257 NA 
NA Not available. W Withheld to avoid disclosing individual company confidential data. 
! Data may not add to total shown because of independent rounding. 
Table 8.—Built-up mica’ sold or used in the United States, by product 
(Thousand pounds and thousand dollars) 
1978 1974 
Product 
Quantity Value Quantity Value 
Molding plate ee eut 1,109 2,274 1,549 8,977 
Segment plate 22222222222 1,105 2,279 1,786 8,876 
Heater plate 0-20-22 ee W W W W 
Flexible (cold) . 683 1,598 843 1,976 
1 ooh este EE W w 1,442 4,508 
Other ee ee ba 8 1,649 4,718 479 1, 
Total? Ze 4.547 10,869 6,099 16,720 


W Withheld to avoid disclosing individual company confidential data, included with “Other.” 
1 Consists of alternative layers of binder and irregularly arranged and partly overlapped splittings. 
3 Data may not add to totals shown because of independent rounding. 


Table 9.—Ground mica sold by producers in the United States, by use 


1973 1974 
Use 
Value Quantity Value 

(short tons) (thousands) (short tons) (thousands) 

ee, . 21.582 $792 9,677 $445 
Wallpaper essiecdasewcseseciecens 481 18 W W 
Runde ege 5.719 1.009 6,606 1,427 
FI! mme Mem Aa TS 87,418 8,392 38,553 8,819 
Plastics ...... VVG 401 80 W W 
Welding rod 222 Ww W W W 
Joint cement 51.116 2.879 40,744 2,727 
/)! 8 * 19,911 1,289 26,784 2,252 

1»; ³ 2 wee r 186,628 9.464 117,368 2 10,171 


W Withheld to avoid disclosing individual company confidential data; included with “Other.” 

1 Includes mica used for molded electric insulation, annealing, well drilling, textile and decorative 
coating, texture paint, and uses indicated by symbol W. 

3Data may not add to total shown because of independent rounding. 


STOCKS 


At yearend there was about 3.9 million 
pounds of sheet mica in fabricators' stocks. 
Of this total 84% was splittings, 15.5% 
was block, and 0.5% was film. This 
information was obtained by direct canvass 


of sheet mica fabricators. Similar infor- 
mation is not available for scrap, flake and 
ground mica. It is estimated that producers 
maintain inventories of ground mica equal 
to 5% to 10% of production. 
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PRICES 


The average value of imported muscovite 
sheet in 1974, bascd on consumption data, 
follows: Block, $2.04 per pound; film, 
$4.36 per pound; and splittings, $0.44 per 
pound. The average value of phlogopite 
sheet mica, also based on consumption 
data, follows: Phlogopite block, $2.13 per 
pound; and phlogopite splittings, $0.80 
per pound. 

The average value of scrap and flake 
mica produced during 1974 was $39.96 
per ton. Prices for wet-ground mica quoted 
in the Chemical Marketing Reporter 
showed significant increases from 1973. 
Dry-ground prices remained about the 
same as 1973. Yearend prices are shown 
in table 10. 


Table 10.—Price of dry- or wet-ground 
mica in the United States in 1974 


Cents 
per 
pound 
Dry-ground: 
Joint cement, 100 mesh .......... 4-5 
Plastic, 100 me 222222 4-6 
Roofing, 20 to 80 meh — 2-8% 
Wet-ground: 2 
Paint or lacquer, 826 mesh ....... 11-18 
lll! 11-13 
Wall paper e ee 12-18 


1In bags at works, carlots, unless otherwise 


noted. 
2 Freight allowed east of the Mississippi River. 


Source: Chemical Marketing Reporter. V. 
206, No. 27, Dec. 80, 1974. 


FOREIGN TRADE 


Total mica exports, as summarized in 
table 11, increased 14% in quantity 
and 24% in value over the 1973 fig- 
ures. Over 50% of the sheet, scrap, flake, 
and ground mica exported was shipped 
to Canada, Singapore, and France. Re- 
ported export data did not provide infor- 
mation on the grade or type of mica 
exported, but it is assumed that the major 
portion of the material exported was 


ground mica. 

Imports of scrap and waste mica in- 
creased 31% over those of 1973. Im- 
ports of sheet mica decreased 32% in 
quantity and 25% in value below 1973 
levels. Processed mica imports increased 
37% in quantity and 14% in value. 
There have been no imports of phlogopite 
waste and scrap since 1972. 


Table 11.—U.S. exports of mica and manufactures of mica in 1974, by country 


Mica, including block, 


film, splittings, waste, Manufactured 
scrap and ground mica 
Destination 

Quantity Value Quantity Value 

(pounds) (thousands) (pounds) (thousands) 
Age! 600.000 319 KI ER 
Angola -- 2o iergert 50,539 7 em 
Argentine eme 67.208 47 17,448 $46 
Australia eege ere am m 54,053 8 70,437 97 
Belgium- Luxembourg 238.850 29 87,614 87 
Brazil eco ens Rede. 6,076 2 42,956 185 
Fan 4,835,833 614 333.775 1.079 
Chil ð⁵ròᷣiñ ĩͤ . 8 89,365 1 1,404 
Colombia ` ele eerst 10,900 11 5,826 21 
Denmark 222.2220 RS => 16,681 96 
Dominican Republic .............. 48,353 13 2,625 4 
ine, . eec man. 41,347 6 E 25 
, ß 1.109.604 78 15.425 131 
Germany, Wet 4242 507.271 93 11,115 26 
Gan... 8 49.310 6 608 2 
Guatemala 64.900 6 ou — 
GUYANE . mise mer ed 40,000 5 601 2 
Hong. Kong eege ee, 52,948 83 a Be 
Hunger? den 2 49,640 115 -- im 
Indonesia `... E 20,000 2 10 1 
III! eme 248,918 29 z3 Zu 
III.. 8 88.200 9 v" e 
III ⁵³ĩ eR 855,008 98 52,697 216 
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Table 11.—U.S. exports of mica and manufactures of mica in 1974, 
by country—Continued 


Mica, including block, 
film, splittings, waste, Manufactured 
scrap and ground mica 


Destination — — —— 

Quantity Value Quantity Value 
(pounds) (thousands) (pounds) (thousands) 
Amslieee —— 86.200 $35 46,840 $72 
FP AAA 319.480 890 8.94 26 
/ ATT 646.244 76 185.468 667 
Netherlands 597.551 181 2,083 17 
New Zealand .............-....-- 50,000 7 981 4 
Norway EE 137,773 16 1,804 7 
eb ee 42,185 23 5,524 16 
Philippines `. ee 66,500 15 4,070 23 
Saudi Arabia 149,937 18 531 1 
Singapore 8,730,277 417 52 ; 1 
South Africa, Republic f 39,942 9 37,983 55 
SSC ⁰ AAA es nad 204,469 86 70,972 257 
Sweden ... a ec am 84,980 10 2,460 16 
Switzerland ..... 2... — 87,358 28 28,410 59 
Taiwan . 15,948 19 8,971 11 
Trinidad and Tobago 15.392 8 898 6 
United Arab Emirates 247,600 27 102 1 
United Kingdom ...............-- 677,921 490 80,066 249 
Venezuela `. 114,256 62 2,518 6 
Other Soe eee i — 280,532 46 11,288 43 
Total ooer AA 16,842,858 8,085 1,053,980 8,480 


Table 12.—U.S. exports and imports of mica 
(Thousand pounds and thousand dollars) 


Exports Imports for consumption 
All Uncut sheet Scrap Manufactured 
Year classes and punch 
Quantity Value Quantity Value Quantity Value Quantity Value 
19777 “ 14.959 4.752 1.494 1.162 2,641 62 6,644 3,183 
1973. tie gece? 15,744 6,265 1,169 1,269 5,072 116 4,186 4,326 
Ly? WË 17,897 6,515 794 947 6,634 193 6,555 4,928 


Table 13.—U.S. imports for consumption of mica, by kind and country 


Unmanufactured 
Waste and scrap Other 


Year and country Phlogopite Other Block mica Muscovite Other, n.e.c. 


—— 2 —ͤm—w— t t 


Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value 
tity (thou- tity (thou- tity (thou- tity (thou- tity (thou- 
(pounds) sands) (pounds) sands) (pounds) sands) (pounds) sands) (pounds) sands) 


1978 uses cee 112,000 $4 2,529,399 358 895,661 $946 109,768 $4 488,351 $212 
197180 NON zu 5,072,912 116 994,661 1,050 47,315 28 126,689 191 
1974: 
Argentina .. 8 220,460 6 ae fs o. ae ek 2 
Brazil ...... -- — 2,255,430 81 621,808 612 48,320 19 48,623 90 
Canada ..... ou e 494,800 8 Se m mé ve 39,900 0) 
Haiti! ER am SH 2 =s 2,441 1 Za UE Nc ES 
India ....... — — 8,508,767 94 53,112 101 1,600 2 22,368 28 
Malagasy 
Republic .. was. dus TS 8 5.971 10 —— een 62,458 12 
Sri nka .. a as 154,316 4 "ET e 3 "m SH 
Tanzania ... sunt E z2 ur ME Me "NA 2,279 12 
Total ..... -- -- 6,688,778 198 582,832 124 49,920 21 160,628 202 


See footnotes at end of table. 
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Table 13.—U.S. imports for consumption of mica, by kind and country—Continued 


Manufactured 
Out or stamped 
Splittings Not cut or stamped,  ——————————————————————— 
Year not over 0.006 inch Not over 0.006 inch Over 0.006 inch 
and country in thickness in thickness in thickness 
Quan- Value Quan- Value Quan- Value Quan- Value 
tity (thou- tity (thou- tity (thou- tity (thou- 
(pounds) sands) (pounds) sands) (pounds) sands) (pounds) sands) 
18172. Ses suet. 4,561,968 $1,123 6,572 $16 96,116 $1,445 105,726 $165 
1977777 es 3,628,802 881 15,714 80 142,365 2,411 133,738 260 
1974: 
Brazil ...... 121 1 8,307 2 zg zs we pm 
Canada ..... EN us ten ue € Er 2,180 12 
Haiti ..... RE = = 1,172 7 522 7 FM ai 
Hong Kong . "» Sc ER TM 1 GER za 
India 4,896,976 1,236 8,150 4 120,406 1,991 148,256 244 
Israel ...... = E ZE -— MS. Së: 60 1 
Japan fe? Es 67,910 22 ae Sus 40 1 
Macao SIE de ES e 449 16 ER Ge 
gasy 
Republic .. 18,521 81 200 2 42 1 SR um 
wan Se 2s ES SS 640 20 me m 
United 
Kingdom s m SS is 765 18 517 7 
Total 4,970,618 1,318 15,739 37 122,934 2,056 151,603 266 
Mica plates and built-up Ground or Articles not especially 
mica pulverized provided for of mica 
Quan- Value Quan- Value Quan- Value 
tity (thou- tity (thou- tity (thou- 
(pounds) sands) (pounds) sands) (pounds) sands) 
177770 a 294,424 $274 22,046 (1) 656,984 $160 
1978 .....------- 614,455 620 223,882 $14 25,630 109 
1974 
u Sss ós Ds Se 2s 37 8 
Austria ..... 867,735 862 = as 14 1 
Belgium- 
Luxembourg E 2s ER Tm 43,878 21 
MEE 10,556 29 119,950 11 7,059 18 
France ..... 2% Ss ža = 2,848 11 
rmany, 
West 24,686 56 a2 m 21,018 45 
Hong Kong . EN — e ee 8,050 9 
India ....... us eS 81,690 8 13,958 135 
Japan ...... 10 (1) ER — 78 5 
Netherlands SEH Së M M 109 18 
South Africa, 
Republic of SE Se 22,046 2 ck 2a 
United ; 
Kingdom .. 3,063 4 is = 11,798 24 
Total ..... 906,110 961 228,686 16 102,882 285 


1 Less than % unit. 
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WORLD REVIEW 


World production of all forms of mica 
declined more than 496 from 1973 to 
1974. India remained the world leader 
for production of sheet mica. The United 
States continued as the major world 
producer of scrap and flake mica. 

India.—The Mica Trading Corp. (MIT 
CO) was established as a subsidiary of 
the Minerals and Metals Trading Corp. 
(MMTC) to handle marketing of mica. 
The floor price for mica was increased 
4096 in February, with another rise ex- 
pected in January 1975. 

Exports of all forms of mica increased 


Table 14.—Mica: 


in 1974. It was estimated that almost 
6096 of the exports were taken by East 
Germany, Czechoslovakia, Hungary, Ro- 
mania, the U.S.S.R., and Bulgaria.' 

Malagasy Republic.—Malagasy remained 
the major world source of phlogopite mica 
with production of almost 1.9 million 
pounds of block, splittings, and scrap during 
the year. Over 64% of production con- 
sisted of splittings; the remainder was 
block and scrap. 


3 Industrial Minerals. Mica Sales Are Booming to 
the Eastern Bloc. March 1975, No. 90, p. 9. 


World production, by country 


(Thousand pounds) 


Country ! 1972 1978 1974 P 
Argentina 
lee 256 959 * 880 
Waste, scrap, etee 22222222 T 5,820 5,528 * 6,610 
Brazil? EE T 5,690 3,884 e 3,970 
Colombia ` ˙·—ꝛe. ee d ee 84 * 90 90 
France EE EE 8,655 T e 8,820 * 8,820 
G ð i 2,639 * 2,600 * 2,600 
India: 
Exports: 
Bek losen ode 3 3.309 1.770 2.077 
Spie eet dE 14,285 11,215 18,761 
Serap! EE $8,354 49,7438 62,634 
Domestic consumption, all classes * s r 18,740 * 21,160 28,810 
Lu M C 8 r 74, 688 r 88,888 102,182 
Ke. Republic of (sericite LL LLL LLL ls SE 4,068 18,988 5.952 
Melagaiy public (phlogopite): 
J ENE E EE A EEE ene 1 128 276 383 
Sil e NORRIE RS ELMAR r 762 1,248 1,216 
crap ENEE * 412 489 840 
// ͤͤ 5¹ i EENEG 1.821 1,724 1,861 
Mosambique (including scrap) ) r 507 688 1,883 
EE EE NA 18 9 
Norway (including scrap) ? ~~... ~~. LL ~~~ r 9,096 9,800 * 9,920 
ortugal D ooo e ³ꝛ˙wmæ eee ee ⁊⅛ «y iE EUR E TUM 8,651 r e 3,750 e 3,750 
South Africa, Republic of: 
DCC EE EES (°) 2 
1 JJJͤöẅ x EE 9,859 18,248 6.827 
S ] ↄ ⁵ fſfſfſſ dd d ĩͤ ef m 428 600 * 660 
S ERU SUID Tp NA NA 661 
Tanzania: 
J ³·Ü¹ä¹ſ i fre Lum id et a 1 40 71 20 
Serap © . uiuis n re. 7. EE 29 29 29 
U.S.S.R. (all grades) * e 86,000 88,000 90,000 
United States: 
EENS 14 80 W 
Scrap and flake e ð]ðâðv! r 295,766 806,664 278,982 
Yu D! WEE EEGENEN 278 62 * 110 
Total pete ͥ d r 510,185 r 546,284 520.946 
* Estimate. P Preliminary. * Revised. NA Not available. W Withheld. 


1In addition to the countries listed, the People's Republic of China, Romania, Southern Rhodesia, 


Territory of South-W 


est Africa, and Sweden are known to produce mica, but available information 


is inadequate to make reliable estimates of output levels. 


3 Exports. 
3 Includes micanite and other built-up mica. 
4 Includes condenser washer, and disks. 
5 Includes sheet, strips, and powder. 
e Less than !4 unit. 
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TECHNOLOGY 


A combination of synthetic mica and 
special glass has resulted in a new high- 
temperature electrical insulating material. 
This material, developed as a substitute 
for fired circuits, not only can withstand 
temperatures as high as 1,100° F, but it 
is also arc resistant, nontracking, noncom- 
bustible, and lightweight.‘ 

The Wet-Ground Mica Association re- 
ported two experimental new uses of wet- 
ground mica. The first use involves wet- 
ground mica spread around crops to help 
control aphid infestation instead of the 


previously used aluminum foil. The other 
new development involves mica used as 
a shading compound on greenhouses. The 
ground mica is deposited on greenhouses 
during periods of intense sunlight that 
may damage the plants inside. The mica 
allows enough light for plant growth, 
but will lower the intensity below harm- 
ful levels. The mica is easily removed 
when no longer needed. 


4 Materials Engineering. Nonmetallics News. V. 
80, No. 7, December 1974, p. 52 


Molybdenum 


By Andrew Kuklis ' 


World molybdenum consumption rose 
to an estimated 200 million pounds, ap- 
parently due to increased use of high- 
strength, low-alloy steel in energy related 
applications, principally the manufacture 
of large-diameter line pipe for hydrocar- 
bons transmission. For the second con- 
secutive year, consumption exceeded pro- 
duction. Molybdenum output as a by- 


product was considerably lower in 1974 
because of a drop in demand for copper, 
the primary associated mineral. World in- 
dustrial and domestic government stocks 
were reduced significantly. Molybdenum 
production facilities were being expanded 
in many parts of the world. 


! Physical scientist, Division of Ferrous Mctals. 


Table 1.—Salient molybdenum statistics 
(Thousand pounds contained molybdenum and thousand dollars) 


1970 1971 1972 1978 1974 
United States: 
Concentrate : 
Production 111.352 109.592 112,188 115,859 112,011 
Shipment 110.381 97,882 102,197 135,097 118,163 
U6: unocacccecduddece qu $190,077 $164,917 $170,530 $217,721 $234,658 
Consumption 76.101 66.899 62,560 82,477 91.706 
Imports for consumption 25 854 385 458 155 
Stocks, Dec. 31: Mine and 
plant oo A 8 9.715 29.077 45,243 21.998 13.407 
Primary products: 
Production .................. 15.383 67.016 64,841 85.046 88,509 
Shipment 76.095 66.654 15,538 108,687 114,799 
Consumption 45.337 40.950 45.558 57.049 63.476 
Stocks, Dec. 31: Producers .. 25,904 31,048 28,898 22.387 16.078 
World: Production .................- 181,429 171,064 T 178,428 1 184,122 188,274 
r Revised. 


Legislation and Government Programs.— 
The General Services Administration 
(GSA) disposed of over 35 million pounds 
of molybdenum from the Government's 
stockpile. Most was sold to domestic pro- 
ducers under long-term, buy-back agree- 
ments negotiated during the year. At 
yearend, molybdenum in the national stock- 
pile totaled 2.1 million pounds. The ma- 
terial was expected to be available for 
sale periodically on a sealed-bid basis to 
producers, processors, and consumers. GSA 
stockpiles contained an additional 3.7 mil- 


lion pounds of molybdenum material that 
was Classed as sold, but was unshipped. 


Table 2.—U.S. Government molybdenum 


stockpile material inventories 
on Dec. 31, 1974 


(Thousand pounds, contained molybdenum) 


National 

Type material (strategic 

stockpile) 
Molybdenum (disulfide) .... ....... 1.798 
Molybdenum (ferro) ............... 291 
Molybdenum (oxide E 
Total is ³Ü¹w eee 2,089 
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Table 3.—U.S. Government molybdenum 
stockpile material sold, but unshipped 
on Dec. 31, 1974 


(Thousand pounds, contained molybdenum) 
National 


Type material (stockpile 

stockpile) 
Molybdenum (disulfide) `. 2,382 
Molybdenum (ferro) -_------------- 479 
Molybdenum (oxide) `. 930 
| MET 3,741 


—— 


1 Not included in table 2. 


spunod uow "'WnN308AT1OW 


Figure 1.—Apparent consumption, production, and supply of molybdenum 


in the United States. 
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DOMESTIC PRODUCTION 


Molybdenum output in concentrate de- 
clined nearly 4 million pounds from the 
1973 record production year. Production 
from primary sources rose significantly but 
failed to offset lower output at byproduct 
plants. One byproduct plant reportedly 
did not recover molybdenum in 1974. 

Ores processed at concentrators for mo- 
lybdenum totaled over 192 million tons; 
the bulk consisting of byproduct ores. The 
concentrators recovered over 112 million 
pounds of molybdenum, 3% less than the 
quantity recovered in 1973, Of the total 
output in 1974, about 34% was as a by- 
product from ores of copper, tungsten, and 
uranium, and the remaining 66% was re- 
covered from ores processed for molyb- 
denum. 

Molybdenum output from primary ore 
rose nearly 11% compared with that of 
1973. Three operations processed nearly 
22 million tons of ore from which over 74 
million pounds of molybdenum was re- 
covered. The Urad mine was operated at 
reduced levels during the year and sub- 
sequently closed at yearend. Output at the 
Climax mine, the world’s largest under- 
ground molybdenum operation, rose nearly 
17% over that of 1973. The record pro- 
duction at Climax prevented a decline in 
output from primary sources. 

Output of molybdenum at byproduct 
plants decreased over 11 million pounds 
compared with that of 1973. Lower pro- 
duction was due principally to a drop in 
demand for copper, an associated metal. 
Byproduct molybdenum from copper por- 
phyry ores was recovered by 9 com- 
panies at 13 plants, l plant less than in 
1973. The Inspiration facility of Inspira- 
tion Consolidated Copper Co. did not re- 
cover molybdenum in 1974. Of the 13 
plants, only 2 increased their output, the 
remaining 11 plants had lower production 
compared with 1973 output. Lower pro- 
duction also was reported at uranium and 
tungsten byproduct operations. 

The Sierrita mine of Duval Sierrita 
Corp. was the largest byproduct producer. 
The Utah mine of Kennecott Copper 
Corp. and the San Manuel mine of Magma 
Copper Co. ranked second and third, 
respectively. These three mines were re- 
sponsible for about two-thirds of the by- 
product molybdenum produced in the 
United States. Six companies, two pri- 


mary and four byproduct producers, ac- 
counted for over 97% of the domestic 
output or 61% of the world output of 
molybdenum in 1974. 

Demand for molybdenum remained 
strong during 1974 because of record con- 
sumption by the domestic steel industry 
and large exports to foreign markets. The 
molybdenum industry continued expanding 
production facilities to meet this demand, 
both in the mining and manufacturing 
sectors, 

New labor contracts were negotiated 
in 1974 for most molybdenum industry 
employees. At midyear, some production 
was lost at byproduct plants because of a 
shutdown during prolonged contract nego- 
tiations. These labor agreements were 
expected to provide a climate for uninter- 
rupted molybdenum production through 
1977. 

Molybdenum Corporation of America 
(Molycorp) reported a record output of 
11.2 million pounds of molybdenum at 
its Questa open pit mine in New Mexico. 
A modified mining system was employed by 
the company to increase molybdenum pro- 
duction and to lower mining costs. Explor- 
atory drilling was conducted during the 
year to increase ore reserves. The company 
completed 19 diamond drill holes in a new 
mineralized zone adjacent and to the south- 
west of the open pit mine. Twelve holes 
intersected a thick mineralized zone aver- 
aging 0.32%  molybdenite. Exploratory 
drilling and other investigative work was 
continued into 1975. On completion of 
the program, a feasibility study was to be 
made to ascertain tonnage, grade, waste-to- 
ore ratio, and other operating parameters 
in preparation for expanding production 
at the property. 

At midyear, construction was underway 
to build a molybdenum conversion plant 
on a 500-acre site near Ft. Madison, Iowa, 
by AMAX Specialty Metals Corp., a 
division of AMAX, Inc. The facility will 
produce 3.5 million pounds of ammonium 
molybdate and other derivative products 
for use in the chemical, metallurgical, and 
petroleum industries. It was expected to be 
the world’s largest and most modern plant 
for manufacturing molybdate products; 
completion was scheduled for early in 
1975. 

The modernization program at AMAX's 
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Langeloth, Pa., roasting facility was con- 
tinued. Most of the major equipment was 
to be replaced, and processes were to be 
automated. It was reported that over $10 
million was authorized for pollution conirol 
and related equipment. Oxides of sulfur 
will be removed from the flue gases and 
converted to sulfuric acid by a contact 
process. Additional equipment will be 
installed to recover molybdenum contained 
in the flue gases. Expenditures for con- 
struction of the new Fort Madison plant 
and modernization of processing and roast- 
ing operations at Langeloth were estimated 
at over $50 million, 

AMAX, Inc. continued both develop- 
ment and mining operations at its Climax 
open pit mine. Additional ore headings 
and haulage roads were prepared to in- 
crease production. At yearend, output of 
molybdenum ore reportedly rose to 7,000 
tons per day. Underground mining opera- 
tions were accelerated to increase ore pro- 
duction because of increased demand for 
molybdenum and anticipated closing of 
the Urad mine. Mining on the Phillipson 
level was discontinued due to exhaustion 
of ore reserves. Total molybdenum output 
for 1974 at the Climax property, open pit 
and underground, rose 8.5 million pounds 
compared with that of 1973. 

The Urad molybdenum mine, operated 
by AMAX, Inc., was closed on November 
29, 1974, because of exhaustion of ore 
reserves. The mine was developed at a 
cost of $30 million in 1967 to alleviate a 
shortage of molybdenum. Urad's ore supply 
was known to be limited to about 6 to 7 
years of production. Employees were ex- 
pected to be transferred to the nearby 
Henderson molybdenum mine currently 
under development. Urad's output of mo- 
lybdenum totaled nearly 50 million pounds 
for the 1967 to 1974 period. At yearend, 
a comprehensive land reclamation program, 
costing $6 million, was underway at the 
mine site. The work will include landfill, 
reseeding, and closing of mine openings. 

Development at the Henderson molyb- 
denum mine near Empire, Colo., was con- 
tinued. Projects underway included con- 
struction of an ore haulage tunnel, devel- 
oping additional production headings in 
the ore body, and building a concentrator. 
At yearend, about 8596 of the 10-mile-long 
tunnel was completed. Tunnel construction 
was conducted in two directions, from the 
mine by AMAX employees and from the 
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concentrator by a contractor. AMAX em- 
ployed 4 crews of 25 men each and 
worked 7 days per week in driving the 
tunnel. Dravo Corp., a mine development 
contractor, was driving the 15- by 16-foot 
tunnel from the concentrator to the mine. 
Steel arch sets on 4-foot centers were used 
for ground support. Drilling was conducted 
with a four-machine jumbo and the blasted 
rock was loaded by a belt-loader onto a 
train of cars for transportation to an out- 
side muck pile. The two tunnels were 
expected to meet early in the second 
quarter of 1975. A considerable footage of 
headings have been completed in prepara- 
tion for mining of the ore body. 

Harrison Western Corp., an international 
mine development contractor, initiated con- 
struction of the No. 3 shaft at midyear at 
the Henderson mine. The 23-foot diameter 
shaft will be sunk to a depth of 2,300 feet 
and will be utilized for ventilation purposes. 

Duval Corporation started construction 
of a ferromolybdenum production plant 
adjacent to the Sierrita and Esperanza 
mine, mill, and roaster complex near 
Sahuarita, Ariz. The facility will utilize an 
exothermic process in producing ferromo- 
lybdenum at a rate of 3.5 million pounds 
per year. Startup operations were scheduled 
for the second quarter of 1975. 

Cyprus Bagdad Copper Co., formerly 
Bagdad Copper Corp. was expanding 
mining and milling operations at its Bag- 
dad facility, 70 miles west of Prescott, 
Ariz. Fluor Utah, Inc, and Holmes & 
Narver, Inc, were engaged to provide 
design, procurement, and engineering ser- 
vices for the project. An automated concen- 
trator, capable of processing 40,000 tons of 
copper-molybdenum ore, will contain pri- 
mary crushing, autogenous grinding, stand- 
ard flotation, concentrate handling, and 
molybdenum recovery sections. Ancillary 
facilities scheduled for construction include 
a tailings disposal and water recycling 
system, warehouse, mine and mill offices 
and shops, and an enlarged employees 
residential community. The project, costing - 
an estimated $200 million, was expected 
to be completed late in 1977. 


Cyprus Mines Corp. initiated a feasi- 
bility study on treating byproduct molyb- 
denum concentrate by the Cymoly process. 
The Cymoly process was developed by 
Molycorp to produce pure molybdenum 
oxide from low-grade molybdenum concen- 
trate. Pilot-plant tests have been con- 
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ducted on concentrate by Cyprus Mines 
Corp.'s engineers at the Washington, Pa., 
plant of Molycorp. 

Cyprus Mines Corp. continued surface 
and underground exploratory drilling to 
further delineate the mineralized zone at 
its Thompson Creek molybdenum prospect 
in central Idaho. A feasibility study was 
completed to determine the economic 
parameters of the property at mining rates 
of 20,000 tons and upward. A estimated 
$70 to $75 million would be required to 
develop Thompson Creek. 


823 


S.W. Shattuck Chemical Co, Inc, a 
subsidiary of Engelhard Minerals & Chemi- 
cal Corp., planned to spend $500,000 for 
expanding its molybdenum and rhenium 
product manufacturing facilities. Included 
in the expansion was installation of a 
crystallizer which would double capacity 
for molybdate output. The company pur- 
chases byproduct molybdenum concentrate 
to produce ammonium and sodium molyb- 
dates, high-purity molybdic oxide, and 
rhenium compounds. 


Table 4.—Production, shipments, and stocks of molybdenum products in the United States 
(Thousand pounds contained molybdenum) 


1978 1974 1978 1974 1973 1974 
Molybdic Metal Ammonium 
oxide ! powder molybdate 
Received from other producers 10,645 14,048 200 41 1,681 1,766 
Gross production during year .. ......... 133,615 138,039 4,511 3,727 8,174 4,080 
Used to make other products listed here 70,335 71,661 940 774 4,567 2.555 
Net production kk 63,230 66,378 8,631 2.953 8,607 1,525 
Shipments -_--------------------------—- 84,353 88,845 3,658 2,861 8,484 8,115 
Producer stocks, Dec. 1 17,312 10,601 586 559 542 635 
Sodium 
molybdate Other ? Total 
Received from other producers 166 20 1,785 8.732 14,477 19,607 
Gross production during year . 1.539 1,808 16.154 17,624 164,053 165,278 
Used to make other products listed nere 1 24 3.164 1.755 79.007 76.769 
Net production 1.538 1,784 12.990 15,869 85,046 88,509 
Shipments __---------------------------- 1,593 1,631 15,599 18,847 108,687 114,799 
Producer stocks, Dec. 31 ................- 280 148 3,667 4,140 16,078 


22,881 


— — 


1 Includes molybdic oxide, briquets, molybdic acid, and molybdenum oxide. 
? Includes ferromolybdenum, calcium molybdate. phosphomolybdic acid, molybdenum disulfide, pel- 
lets, molybdenum pentachloride, and molybdenum hexacarbonyl. 


CONSUMPTION AND USES 


Domestic consumption of molybdenum 
in concentrate rose 11% compared with 
1973 figures. Most of the concentrate, 
except that consumed in the production 


of purified molybdenum disulfide, was con- , 


verted to molybdic oxide for direct use 
or to produce other molybdenum products. 
Output of purified molybdenum disulfide 
for lubricant purposes declined significantly 
compared with that of 1973. 

Domestic end use consumption of molyb- 
denum materials rose 6.4 million pounds 
in 1974 and was 11% higher than in 1973 
(table 5). The increase in 1974 was the 
third consecutive consumption increase. 
It was due to higher output of steel, and 
specifically to increased use of high- 
strength, low-alloy steel for large-diameter 


line pipe. Molybdenum consumed in car- 
bon, alloy, and stainless steels rose 35%, 
13%, and 18%, respectively, compared 
with that of 1973. The percent increase 
in other stecl-consuming sectors was in 
line with that of total consumption. Steel 
manufacturers take advantage of unique 
properties that molybdenum imparts to 
steel such as hardenability, corrosion resist- 
ance, strengthening, and toughness. 
Development of new markets to increase 
consumption of molybdenum for chemical 
and metallurgical applications was con- 
tinued. A new ferritic stainless steel con- 
taining 2% molybdenum was marketed 
for use in the manufacture of hotwater 
tanks, water tubes, heat exchangers, and 
other chemical processing equipment. 
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Researchers were investigating the use 
of special molybdenum steels in automobile 
engines designed for nonleaded fuels, for 
rock-drilling products, and higher strength 
steel pipe for use in drilling oil and gas 
wells to greater depths. 

The Pesses Co., supplier of ferroalloys 
and specialty metal products, announced 
it was establishing a manufacturing oper- 
ation at Solon, Ohio. Molybdenum ferro- 
alloys would be among the company's prin- 
cipal products. The company has obtained 
molybdenum products from outside sources, 
but increased shipping costs led to the 
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decision to manufacture its own molyb- 
denum, 

Battelle Memorial Institute installed a 
furnace muffle at its isostatic processing 
system laboratory in Columbus, Ohio. The 
structure, 4/5 feet in diameter and 1274 
feet in height, was the largest on record 
fabricated for commercial applications 
from a molybdenum alloy. It will be used 
in conjunction with a furnace operating 
at temperatures in excess of 2,400? F and 
at a pressure of 15,000 pound per square 
inch (psi). 


Table 5.—Consumption of molybdenum materials, by end use in 1974 


(Thousand pounds contained molybdenum) 


F «3h ——— ⏑——— — ÁÉ áMM 


Ammo- 
nium Other 
Molybdie Ferro- and molyb- 
End use oxides molyb- sodium denum Total 
denum ! molyb- materials ? 
date 
Steel : 
Carbon: ....22c.2- dc. icd luec eun 1,402 477 se 15 1,894 
Stainless and heat resisting .........- 7,804 2,127 aie 112 10,043 
Full ge ee a cee ek ee 22,335 1,960 SCH 201 24,502 
High-strength low-alloy .............. 2,580 499 ES 29 8,108 
Electrice 2 tg ee eeler 477 107 ol Së 584 
r. ³ðͤ de cO uU 8,798 1,212 = 70 5,080 
Cast Aen. geed 8 936 3.629 Se 101 4,666 
Superalloys ` . -- cL LLLl.l l.l 1,282 664 zia 1,699 8,6595 
Alloys (excludes steels and superalloys) : 
Welding and alloy hard-facing rods 
and materials E 8438 e 46 889 
Other alloys? `. 12 459 Se 115 646 
Mill products made from metal powder .. SCH 2 ka 8,0831 3.081 
Chemical and ceramic uses: 
Pigment 657 zs 546 33 1,236 
Catalys ttt 1.952 ES? w A 1,952 
Other fone esse eee cee ae 83 4 8 1,190 1,285 
Miscellaneous and unspecified `. 284 178 562 446 1,465 
Total o eee Eee 43,612 11,654 1,116 1,094 63,476 
Consumer stocks Dec. 31 ........ ........ 8,181 2,380 209 1,345 12,115 


W Withheld to avoid disclosing individual company confidential data, included in "Miscellaneous 


and unspecified." 
! Includes calcium molybdate. 


2 Includes purified molybdenum disulfide, molybdenite concentrate added directly to steel, molyb- 
denum metal powder, molybdenum metal pellets, and other molybdenum materials. 


3 Includes magnetic and nonferrous alloys. 


STOCKS 


The industrial inventory of molybdenum 
in concentrate and products totaled 41.6 
million pounds, 21% less than at yearend 
1973. Molybdenum in stocks at mines and 


plants dropped dramatically, those at pro- 
ducer plants decreased 28%, but those at 
consumer plants increased 49% compared 
with 1973 figures. 


PRICES 


The year 1974 was noted for sharply 
rising prices on all molybdenum products. 
The price stability that characterized mo- 
lybdenum products during the past 5 years 
ended in February when producers in- 


creased prices an average of 10%. Subse- 
quently, three additional price increases 
were instituted during the year. Higher 
operating costs due to inflation accounted 
for the rising molybdenum prices. 
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At yearend, price increases for molyb- 
denum again were announced on domestic 
sales made on or after January 1, 1975. 
The following tabulation shows prices 
published in the January 6, 1975 issue of 
Metals Week for molybdenum and related 
products per pound of contained molyb- 
denum: 
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Climax concentrate $2.43 
Byproduct concentrate — 2.00-2.36 
Climax oxide/cans EE 2.69 
K-1 oxide/cans -.....------ 2.69 
K-2 oOxide/ can 2.62 


Ferromolybdenum / Climax lump 3.25 
Ferromolybdenum / Climax 
powder 


FOREIGN TRADE 


Exports.—Exports of molybdenum in 
sulfide and oxide totaling 78.7 million 
pounds exceeded those shipped during the 
previous record year of 1973. Foreign mar- 
kets received about 70476 of the U.S. out- 
put compared with 64% in 1973. The 
Netherlands again was the principal des- 
tination, receiving 45% of the total. Most 
of the material entering the Netherlands 
was reshipped to other European countries, 
including those countries with controlled 
market economies. The new record high in 
exports was due to increased world demand 
and relatively low prices on foreign markets 
caused by the devalued and downward 
floating dollar. 

Ferromolybdenum valued at $7.1 million 
was exported to 21 countries; Japan 
received 55% of the total value of ship- 
ments. Exports rose dramatically com- 
pared with 1973. 

Other molybdenum products exported 
included metal and alloy in crude form, 


wire, powder, and semifabricated forms. 
Total value of these export products was 
nearly $6.9 million compared with $5.2 
million in 1973. Metal and alloys (includ- 
ing scrap) totaling 104,935 pounds was 
shipped to 12 countries. The Republic of 
South Africa and West Germany received 
59% of the exports. Molybdenum wire 
totaling 415,480 pounds was shipped to 
34 countries. West Germany, Canada, 
France, Brazil, Israel, and Japan received 
300,712 pounds, or over 72% of the total 
exported. Molybdenum powder exports of 
202,785 pounds was shipped to 16 coun- 
tries; Japan, the Netherlands, and Sweden 
received 86% of the total. Exports of 
semifabricated forms, n.e.c., totaled 251,088 
pounds and were shipped to 24 countries. 
Five countries—the United Kingdom, 
Australia, West Germany, Canada, and 
the Netherlands—received nearly 7396 of 
these exports. 


Table 6.—Molybdenum reported by producers as shipments 


for export from the United States 
(Thousand pounds contained molybdenum) 


Product 


Molybdenite concentrate 


Molybdic oxide `... 
All other primary products ...................- 


———— — — — — — — — 2 — 


1973 1974 
323 tocca 8 48.529 39.965 
223 a Bt red ENSIS 88,471 85,949 
Ee 2,851 2,921 
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Table 7.—U.S. exports of molybdenum ore and concentrates (including 


roasted concentrates), by country 
(Thousand pounds contained molybdenum and thousand dollars) 


1973 1974 
Country ——— — — — —— — 
Quantity Value Quantity Value 
Annett. . - —— 36 70 40 96 
Australia —— 354 531 425 797 
Belgium-Luxembourg r 6,017 9,799 10,389 19,202 
leg Dol `, ee eege 947 1,621 1,089 2,188 
er CTT FEH 1,364 2,205 2,230 4,233 
ZONE x s m Eee EECH 1,585 2,533 468 123 
Germany 
TTP oÜeͥi. x 162 236 
— — ——.. 8,892 12,517 1,183 14,792 
fl, eege e EE ee 136 5 106 195 
[PS E ee SR, a CR Se a Se 950 1,606 
"Y 1 EE NER RO Lae een eden 13,118 22,264 13,380 26,303 
pol. Mee EE AAA MINUS 690 939 883 x 
V) A abana win be Sees 29,888 50,754 35,103 69,764 
OS OO, a ORIEL ¢ SP nee ee Far nO IHE 15 22 18 41 
) E EE 11 17 242 486 
. 190 317 461 798 
BOARDS Ir ee —TA— ⅛˙—?è᷑qd ECH 8 247 565 
TT! ²⁰ð ee — adio ZER 4.611 6.849 2.511 3.777 
CTT TT ME 584 630 56 115 
UnDel KIM. . ab eiit an eege 4,207 6,948 2,814 5,070 
KT a a EE 149 269 396 600 
e" EE EN DEE Se 12 23 19 33 
a 1. o MEMOREM AERE 13,958 120,387 18,660 151,075 


Table 8.—U.S. exports of molybdenum products 
(Thousand pounds, gross weight, and thousand dollars) 


1973 1974 
Product and country oo — — — 
Quantity Value Quantity Value 
Fer romolybdenum: 1 
000 AAA AAA 126 165 132 216 
/ —— . mem ton aa 116 155 644 1.044 
Pr 70 97 32 
TTT "We, EEN EE 220 309 589 975 
TTT TEE EN 5 7 $1 
Hermae. | Ce A de t 93 160 
Indii EE ET * Ss 185 852 
nS e E EE 1,856 1,920 2,117 3,876 
ORIG n ͤ AAA 5 aedem da nd Ga dra — aes 10 23 
0 ·˙AAA AAA 13 26 Sé e 
Pal. euer eee hirta Së ds 11 16 
EE EE 6 21 84 
South Afrka, Republis. d 125 195 177 231 
DUI. ee AA 43 61 
DC Y PT Eege 88 110 — Zeg 
ELNE ` VE e EEN 7 9 4 6 
C ⁰˙¹AA AAA dt un qu iie 82 131 i — 
C AAA 9 15 5 9 
rtr /ĩ AAT EE 2.224 3.151 4,094 7,094 
Metal and alloys in crude form and scrap: 
T AAA AAA iei — 3 12 
Belgium-Luxembourg ...........--..---.-- Së E 7 54 
CTU! AAA AAA EE? 1 5 5 17 
een, . .. 6 3 23 40 
P AAA ¾%¾—ĩ5? ęg: 8 131 192 17 34 
South Africa, Republic of ...............- 4 21 39 70 
United Kingdom ð x — 2 11 (3) 1 
0c E NOE E 4 14 11 28 
"TOU ua zm doce m Mc aiat rd ae ad cto 148 252 105 256 
Wire: 
AS, 6 ope credo enia E dent ros Rin wë 4 28 6 72 
e E 10 62 13 96 
Bekium-Luremb our 17 103 29 177 
Oe | "ee EE 21 289 89 409 
See footnotes at end of table. 
Coogle 
Digitized by d — OO le 
( ) 
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Table 8.—U.S. exports of molybdenum products—Continued 
(Thousand pounds, gross weight, and thousand dollars) 


Product and country 


Wire—Continued : 
Canada 


——————— Ln 
wee we ee ———————E-—ä—ũ vm eww ee —E—— 2 
Seer ees eS —————— EU — ee ee eo 
See Se eee ——ä e —UU— de ow ee Hw eww 2 ͤ—— 
saw — rr ee eB A A ew ewe ew ew —K2E—Ä— MP AP ve p ve we o 


ep em em om ee ne Bee wee we e wee eee —2— eee wm 


2 ——ů———— Dee ee ä A — we eee — 
-—— gë gg mm wf a ————Ä—E—ñäð—2— ew ew AP A EP o ooo 


mz zg së a — o um AED ame cup e gem eee wee cum cue P UD mop a o — zm 


C gn m mm vm 2 2—Ä—äꝓ2 c ee —— 2 —2——— s UR me 


CUP ue ce am EP up eee UE AED ms mm E AD e mp c Eꝑ—ͤ—Iä¾ vu caes me em P —ÜUy„ũ— — a 
——— m À MÀ ee ee ew eee wm M we eee eee ee vm 
e ae sm ee mew we WP WAP o — — we — 2 — 2 

zez —— em mm mm OES vm em om Be —E—U—— Se a de m e 
— —— A e e vm em mt wm VER VAR om ém o A — — —E—I4j a em E qum ep P m p ëm 


Total 
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1978 1974 
Quantity Value Quantity Value 
418 43 494 
(°) 10 1 15 
70 479 42 388 
525 112 848 
5 (3) 
(8) 1 83 211 
55 8 
52 362 81 267 
161 4 
5 160 18 478 
34 1 
(3) T (2) 13 
22 158 14 
15 209 17 370 
4 84 11 138 
857 3,105 415 4,210 
S NM 9 88 
10 83 2 7 
8 11 P ix 
8 11 
(3) 1 wa. 
125 428 78 241 
8 61 
5 (3) 
41 145 36 153 
1 (8) 
2 q 11 18 
2 18 b 20 
195 672 203 128 
4 80 83 89 
8 22 8 28 
6 46 6 36 
22 168 19 180 
4 102 1 125 
4 37 24 144 
2 12 4 29 
(3) 1 6 46 
4 81 5 73 
88 191 14 167 
(2) 2 1 47 
1 18 A 33 
69 264 15 174 
(8) 15 14 109 
16 84 (3) b 
2 15 1 15 
159 98 879 
11 84 8 41 
209 1,216 251 1,670 


1 Ferromolybdenum contains about 60% to 65% molybdenum. 


$1ess than !4 unit. 


Imports.—According to the U.S. Depart- 
ment of Commerce, molybdenum products 
imported during 1974 included concen- 
trate, metal, and chemicals. Total value 
of these products was reported at $2.6 
million. A small quantity of concentrate 
containing 144,124 pounds of molyb- 
denum was imported from Mexico and 
Canada. Seven countries exported metal 
products containing 229,692 pounds of 
molybdenum to the United States. Canada 
and the Netherlands were the source of 
about 61% of the shipments. Molybdenum 


chemicals entering the United States in- 
cluded ammonium molybdate, inorganic 
compounds, other molybdenum compounds, 
and molybdenum orange pigment. Two 
countries, the Netherlands and West Ger- 
many, shipped ammonium molybdate con- 
taining 169,483 pounds of molybdenum to 
the United States. The Netherlands sup- 
plied most of the material. A small quantity 
of inorganic compounds containing 3,872 
pounds of molybdenum came from Italy. 
Imports of other molybdenum compounds 
totaling 129,797 pounds came from five 
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countries; Chile and the Netherlands sup- 
plied over 6056 of the total imports. The 
United States 


imported molybdenum 
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orange from three countries—Canada 


Japan, and Mexico. 


Table 9.—U.S. import duties 


Item Articles 
601.33 Molybdenum orte 
603.40 Material in chief value molybdenum ___ 
607.40 Ferromolybdenum mmm 44 
Molybdenum: 
628.70 Waste and crap 
628.12 Unwrought .......-......--.-.----- 
628.74 Wrought EEN 
Molybdenum chemicals : 
417.28 Ammonium molybd ate 
418.26 Calcium molybdate .. ............- 
419.60 Molybdenum com pounds 
420.22 Potassium molybdateeeee 
421.10 Sodium molybd ate 
423.88 Mixtures of inorganic compounds, 
chief value molybdenum m 
473.18 Molybdenum orange 


1 Not applicable to Communist countries. 


3 Duty on waste and scrap temporarily suspended. 


--- 10 cents 


Rate of duty, Jan. 1, 19752 


--- 12 cents per pound on molybdenum content. 
--- 10 cents per pound on molybdenum content 


plus 3% ad valorem. 
er pound on molybdenum content 
plus 3% ad valorem. 


--- 10.5% ad valorem.? 
--- 10 cents per pound on molybdenum content 


plus 3% ad valorem. 


--- 12.5% ad valorem. 


--- 10 cents per pound on molybdenum content 


plus 8% ad valorem. 


y Sess 


--- 5% ad valorem. 


WORLD REVIEW 


World molybdenum production increased 
about 4.2 million pounds compared with 
that of 1973. About one-half of production 
was from byproduct sources, principally 
copper. Lower demand for copper due to 
depressed world economic conditions re- 
sulted in a decrease in output of by- 
product molybdenum. Two countries, the 


United States and Canada, accounted for 
about 75% of molybdenum output. No 
official statistics are available on molyb- 
denum production in Australia, Bulgaria, 
Peoples Republic of China, and the 
U.S.S.R., but estimates for these countries 
were included in the worlds total in table 
10. 


Table 10.—Molybdenum: World mine production by country 


(Thousand pounds contained molybdenum) 


Country ! 


Australia . eee dms mes 


Bulgaria è . . ei 


Canada (shipments) 


Loi ERT NEEN 
China, Peoples Republic olf 
Ar ³ðVſ ⁵ ð eee 
Korea, Republic ooͤo dss 
Mie ⅛o* ¼wm / dE ee ee 


———— em — — T — — — — een 


1972 1978 1974 P? 
--- r9 er2 25 
Sé 810 810 310 
EM T 28,498 80,391 29,603 
as 13.045 12.974 21.510 
— 8,300 8,300 8,300 
— 494 845 235 
ed 111 112 * 140 
eus 172 90 e 90 
ows r 562 448 z 
m" T 1,689 1,591 * 1,650 
ag ts 18,100 18,700 19,400 
et 112,138 115,859 112,011 
nee r 178,423 184,122 188,274 


* Estimate. r Preliminary. r Revised. 


1In addition to the countries listed, Argentina. North Korea. Nigeria, Romania, Territory of 
South West Africa, and Spain also produce molybdenum, but information is inadequate to make 


reliable estimates of output levels. 
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Australia.—4A rich, pipe-type minerali- 
zation containing principally molybdenum 
and other associated minerals was report- 
edly discovered near Rocky River, 35 miles 
south of Tenterfield, State of New South 
Wales. The prospect, located at a depth 
of 70 feet, was being drilled to determine 
the extent of mineralization. 

Argentina.—Cia. Minera Aquilar S.A., 
subsidiary of St. Joe Mineral Corp., con- 
ducted additional exploratory drilling on 
the Pachou porphyry copper deposit which 
also contains molybdenum. Ore reserves 
were revised upward to 550 million tons 
from the 270 million tons reported in 
1973. The grade of the ore was reported 
to average 0.65% copper and 0.015% 
molybdenite. Exploration of the deposit 
and metallurgical testing of the ore was 
continued to develop necessary data for 
a feasibility study of the deposit. Some 
high-grade copper mineralization exists 
near the surface, hence the deposit is 
amenable to open pit mining methods. 

Canada.—Molybdenum production de- 
clined 788,000 pounds in 1974 and was 
2.6% lower than in 1973. Reduced pro- 
duction at byproduct plants and labor 
problems at the Endako mine, the nations 
largest primary producer, was responsible 
for lower molybdenum output. Despite 
a drop in production, Canada remained 
in second place among producers of molyb- 
dcnum and supplied 16% of world output. 

Although Canadian consumption in- 
creased substantially over the past years, 
the industry remained dependent on export 
markets to maintain a viable molybdenum 
mining industry. Exports rose from 24.6 
million to 27.4 million pounds in 1974, 
an increase of over 1196 compared with 
those of 1973. Japan, Belgium, and Luxem- 
bourg received about 70% of the molyb- 
denum shipments. 

A strike was instituted at the Endako 
mine of Canex Placer Ltd. on October 
11. 1974, by the Canadian Association of 
Industrial Mechanical and Allied Workers 
Union. Consequently, on October 17 the 
company declared a force majeure on 
deliveries of molybdenite concentrate, mo- 
lybdic oxides, and ferromolybdenum. The 
workers returned to work in mid-Decem- 
ber when the dispute was settled. 


Exploration of potentially minable de- 
posits of molybdenum continued in Cana- 
da, particularly in the Western Provinces. 
Improvement in world molybdenum de- 
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mand resulted in reopening of a mine, 
and increasing throughput at concentra- 
tors processing primary ores. 

Casino Silver Mines Ltd. reportedly 
drilled an ore deposit totaling 180 million 
tons having an average grade of 0.37% 
copper and 0.04%  molybdenite. The 
Casino property, located nearly 200 miles 
northwest of Whitehorse, Yukon Territory, 
is amenable to open pit mining and has 
a waste-to-ore stripping ratio of 1.7 to 1. 
The ore also contained an undisclosed 
amount of gold and silver which can be 
economically recovered. Plans for develop- 
ment of the deposit were not announced. 

Brynnor Mines Ltd., subsidiary of Nor- 
anda Mines Ltd., reopened the Boss Moun- 
tain mine because of an increasing demand 
for molybdenum. The mine had been 
shutdown since December 3, 1971. Mine 
production for its last year of operations 
amounted to 334,500 tons of molybdenite 
ore. At yearend, 1971, ore reserves were 
reported at 2.7 million tons averaging 
0.4% molybdenite. A 1,000-ton-per-day 
concentrator was maintained in operating 
condition during the shutdown. 

Western Mines Ltd. negotiated an agree- 
ment with Granite Mountain Mines Ltd. 
to prepare a feasibility study and conduct 
additional exploration drilling and testing 
on a copper-molybdenum deposit near 
Powell River in British Columbia. The 
deposit reportedly contains an estimated 
90 million tons of ore having an average 
grade of 0.32% copper and 0.02% molyb- 
denite. 

The Granby Mining Co. Ltd. renewed 
its option on the Carmi molybdenum de- 
posit near Kelowna, British Columbia, 
owned by Vestors Exploration Ltd. Dril- 
ling to date reportedly outlined molyb- 
denum mineralization estimated at 29 mil- 
lion tons of ore having an average grade of 
0.22% molybdenite. The company will 
drill an additional 25 holes and conduct 
other investigative work costing an esti- 
mated $1 million. The property com- 
prises a block of 176 mineral claims. Pre- 
vious drilling by the owner resulted in 
discovery of an impressive molybdenum 
deposit amenable to open pit mining. 


Japan.—Mitsubishi International Corp. 
was designated as the exclusive sales agent 
in Japan for molybdenum and rare-earth 
mincral products manufactured by Moly- 
corp. The agreement would be effective 
on January 1, 1975. In return for the 
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sales agency, Mitsubishi International 
Corp. would purchase $5 million worth of 
subordinated notes convertible into Moly- 
corps common stock. 

Mexico.—Lytton Minerals Ltd. acquired 
interest in the La Verde copper-molyb- 
denum deposit in Michoacán State. Addi- 
tional exploratory drilling, metallurgical 
testing of the ore, and a feasibility study 
was completed on the mineral deposit. A 
viable mining operation processing 16,500 
tons of ore per day was ascertained by 
the study. Reserves were calculated total- 
ing over 87 million tons of ore averaging 
0.7% copper and 0.02% molybdenite. 

Mexicana de Cobre S.A. obtained ad- 
ditional financing from a consortium of 
International banking institutions to de- 
velop the La Caridad copper-molybdenum 
deposit near Nacozari in Sonora State. 
Construction of an open pit mine, mill, 
smelter, and refining complex was estimated 
to cost over $300 million. Reserves were 
estimated at 700 million tons of ore 
having an average grade of 0.76% copper 
and 0.016% molybdenite. The concen- 
trator will process ore at a rate of 60,000 
tons per day. Parsons-Jurden Co., a Divi- 
sion of Ralph M. Parsons Co., was the 
contractor. Work projects underway in- 
cluded construction of an air strip and 
a 50-mile road from Nacozari to the mine 
site. 

Mongolia.—A legend describing a mys- 
terious cauldron of copper hidden beneath 
the Erdenetyin Ovo (Treasure Hills) was 
reportedly responsible for discovery of a 
vast copper-molybdenum ore body in Mon- 
golia. The deposit, located about 200 
miles northwest of Ulan Bator, in the re- 
mote mountain ranges along the Soviet- 
Mongolian border, was being developed 
as an open pit mine. 

Numerous expeditions were conducted 
into the remote area in search of the copper 
cauldron and to prospect for other miner- 
als, but results proved disappointing. In 
the late 1960's, a team of Mongolian and 
Czechoslovakian geologists conducted an 
intensive petrographic study of the igneous 
rocks in the area and subsequently made 
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the initial discovery of copper and molyb- 
denum mineralization. Development cur- 
rently underway lends credence to the 
legend. 

It was apparent that the remoteness of 
the deposit would necessitate huge expendi- 
tures for construction of a mineral plant, 
connecting railroad, and electric power 
transmission lines to Erdenet. In 1973, 
the Mongolian Government negotiated a 
joint venture agreement with the U.S.S.R. 
to develop the deposit. The Soviets would 
provide most of the funds and technological 
assistance in return for future production 
of copper and molybdenum. The mine 
reportedly will produce at a rate of 16 mil- 
lion tons of ore per year. Production was 
scheduled to start in 1978. A concen- 
trator, warehouse, other ancillary facilities, 
and townsite were in various stages of 
construction. 

Netherlands A MAX, Inc., planned to 
increase capacity to 30 million pounds at 
its molybdenum conversion plant near 
Rotterdam. The expansion, costing $15 
million, included installation of an addi- 
tional roaster, construction of a sulfuric 
acid plant, and building of warehouses and 
other ancillary facilities. The increase in 
Capacity was required to meet anticipated 
rising demands for molybdenum products 
in Europe. Completion of the facility was 
scheduled for 1975. 

Peru.—Empresa Minera del Peru (Min- 
croperu) initiated development of the 
Toromocho copper-molybdenum deposit lo- 
cated about 120 miles east of Lima. The 
project, costing an estimated $730 million, 
will include additional drilling and testing 
of the ore deposit, removal of over 14 mil- 
lion tons of overburden, and construction 
of a mine-mill smelter-refining complex. 
The mineral complex was expected to 
produce yearly over 80,000 tons of copper 
metal and about 4 million pounds of mo- 
lybdenum. Completion of the entire project 
was scheduled for 1981. The Government 
of Peru acquired the deposit from Cerro 
de Pasco Corp. in 1973 and assigned it 
to Mineroperu for development. 


TECHNOLOGY 


Industrial and institutional research in 
1974 was conducted to discover new uses 
for molybdenum. Researchers studying in- 
dustrial applications for molybdenum in- 


vestigated its use in corrosion, high temp- 
erature, nuclear, and electronic applica- 
tions. Scientists also explored many other 
fields of essential molybdenum research, 
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such as, extractive, and physical metal- 
lurgy of the metal and alloys. 

The Bureau of Mines produced molyb- 
denum alloys with good strength properties 
at elevated temperatures by the powder 
metallurgical internal oxidation method.“ 
Molybdenum was blended with reactive 
powder of 0% to 10% zirconium-molyb- 
denum (ZrMo:). The effects of composi- 
tion, blending procedure, and sintering 
conditions on strength properties at ele- 
vated temperatures were evaluated in the 
report. Strengthening was attributed to 
zirconium in solid solution with molyb- 
denum and to the presence of submicro- 
meter particles of ZrO». 


A process for the preparation of molyb- 
denum metal by electrolysis of molyb- 
denum carbide in a molten salt electrolyte 
was described. An optimum metal re- 
covery rate was obtained in an inert 
atmosphere electrolytic cell utilizing a 
KCL-Ks MoCl, electrolyte. The process 
yielded a total metal recovery of 7196 at 
an average current efficiency of 60%. The 
metal purity exceeded 99.996 and the 
hardness was in the range of 150 to 160 
diamond pyramid hardness (DPH). This 
experiment demonstrated the feasibility of 
electron extraction of molybdenum from 
its carbide. The electrolyte proved superior 
to others for sustained electro-extraction. 

The hot corrosion behavior of a series 
of wrought nickel-base superalloy speci- 
mens was investigated as a function of 
molybdenum content ranging from 0 to 8 
weight percent and the results were pub- 
lished. * The specimens were heated in a 
burner rig containing a solution with 5- 
part-per-million salt concentration. Molyb- 
denum significantly reduced the amount 
of hot corrosive attack at 1,600? F on 
some nickel- base alloys containing chrom- 
ium and aluminum. Molybdenum had little 
effect at 1,800* F on corrosion resistance 
on the specimens except those containing 
6% aluminum. Sulfidation attack at 1, 600“ 
F was greater than at 1,800“ F on nickel- 
base alloys containing chromium and 
aluminum, The sulfidation attack was 
greater at 1,800° F on nickel-base alloys 
containing chromium, aluminum, and 
titanium. 

The effect of dextrin on molybdenum 
surface properties was investigated experi- 
mentally by measuring the Zeta potential, 
absorption, densities, contact angles, Halli- 
mond tube flotation, and oil flotation.* 
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It was ascertained that the absorption of 
dextrin on molybdenum is independent of 
PH and follows a Langmuir-type of behav- 
ior, It appears to result from hydrophobic 
bonding, with the polymer molecule dis- 
placing the water molecule at the inter- 
face. The Zeta potential of molybdenite 
was reduced in absolute magnitude with 
dextrin due to movements of the slipping 
plane farther out into the solution by the 
absorption of large nonionic polymer mole- 
cules. Dextrin was a very effective depres- 
sant for the air flotation of molybdenite 
in the absence of a collector, whereas, it 
does not effectively depress molybdenite 
in an oil flotation process using iso-octane. 
This must result from the complex contri- 
bution of electrical double layer repulsion, 
van der Waal’s attraction, and hydration 
effects, together with possible partial solu- 
bility of dextrin in the oil phase or with 
displacement of absorbed dextrin by the 
oil phase. 

Molybdenum metal was produced from 
molybdenum disulfide by two different 
extraction processes and the results were 
published.* One process utilized two steps 
consisting of (1) aluminothermic reduc- 
tion of molybdenum disulfide and (2) 
conversion of this disulfide to high-purity 
molybdenum metal by fused-salt electro- 
refining. Another process utilized a direct 
recovery of molybdenum from  molyb- 
denum disulfide-carbon anodes by fused- 
salt electrorefining. In the electrorefining 
of thermit metal, a metal recovery of 85% 
and an average current efficiency of 70% 
was obtained, Electrolysis of molybdenum 
disulfide-carbon anodes resulted in a metal 
recovery of 82% at an average current 
efficiency of 50%. Both extraction proces- 
ses yielded molybdenum of comparable 
purity. 

Several types of molybdenum organic- 
inorganic corrosion inhibitors were tested 


2 O'Brien, W. L., and R. Blickensderfer. Strength- 
ening Molybdenum by Powder Metallurgical Internal 
Oxidation of ZrMos, BuMines RI 7958, 1974. 14 pp. 

3 Suri, A. K., D. K. Bose, and C. K. Gupta. 
Electro-Extraction of Molybdenum From Mo:C— 
Type Carbide, Met. Trans., v. 5, No. 2, February 
1974, pp. 451-455. 

* Morrow, H., D. L. Sponseller, and E. Kalns. 
The Effects of Molybdenum and Aluminum on the 
Hot Corrosion (Sulfidation) Behavior of Experi- 
mental Nickel-Base Superalloys, Met. Trans., v. 5, 
No. 3, March 1974, pp. 673-083. 

5 Wie, J. M.. and b. W. Fuerstenau. The Effect 
of Dextrin on Surface Properties and the Flotation 
of Molybdenite, Internat. J. of Miner. Processing, 
v. 1, No. 1, March 1974, pp. 17-32. 

* Mukhryee, T. K., and C. K. Gupta. Molyb- 
denum Extraction From Molysulfides. Met. Trans., 
v. 5, No. 3, March 1974, pp. 707-713. 
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and the results were reported.' In view 
of increasing water pollution restrictions, 
new chemical compound corrosion inhibi- 
tors were designed to provide effective 
control on the quality of industrial efflu- 
ents. Molybdenum corrosion inhibitors fa- 
cilitated anodic passivation, and the transi- 
tion between active and passive potentials 
comprised several well-defined states which 
were registered in potentiostatic measure- 
ments. Molybdates have an advantage over 
traditional inhibitors because they are non- 
toxic. Some molybdate salts in diluted 
solutions inhibit corrosion as efficiently as 
chromate and nitrite salts. 

Physical properties of newly developed 
corrosion resistance stainless steel contain- 
ing molybdenum were published.* The re- 
port reviews some of the recent develop- 
ments in molybdenum-containing stainless 
steels and alloys. Other steels discussed 
were ferritic, austenitic, austenitic-ferritic 
stainless steels, and other higher alloy ma- 
terials. Recent progress in developing 
nickel-molybdenum and nickel-chromium- 
molybdenum alloys also was evaluated. Mo- 
lybdenum improves the corrosion resistance 
of both stainless steels and nickel-base 
alloys, especially under reducing conditions 
and in the presence of chlorides. The new 
ferritic stainless steel was expected to solve 
stress-corrosion cracking problems under 
many plant environments. 

Among the patents issued were several, 
concerning beneficiation, roasting, refin- 
ing, and leaching. Patents granted were 
for froth flotation of copper sulfide ores 
which contain molybdenite and other sul- 
fide minerals;“ for recovery of volatized 
rhenium from molybdenite roaster gases; 
for froth flotation recovery of molybdenite 
from copper sulfide ore using xanthate as 
a depressant; for lowering the lead im- 
purity content of molybdenum concen- 
trate; for extraction of molybdenum and 
rhenium from molybdenite containing ore 
with an ammonium persulfate solution; ™ 
for refining of molybdenite by roasting then 
subsequent leaching;“ for upgrading of 
low-grade molybdenite containing a non- 
sulfide gangue by roasting and the calcine 
leach method; ™ for prevention of foaming 
in the cleaner step of the froth flotation 
of molybdenum;'* for solvent extraction 
recovery of molybdenum, rhenium, and 
selenium from acqueous off-gas scrubber 
in molybdenite roasting; for recovery of 
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molybdenum trioxide ores containing 
molybdenum disulfide; ™ for electrowinning 
molybdenum and rhenium from a slurry of 
finely divided ore; for recovering molyb- 
denum and rhenium from amine or quater- 
nary ammonium extractant; ? for recovery 
of molybdenum from an alkali solution ; * 
for recovery of molybdenum in a three- 
chambered electrolytic cell; and for 
leaching molybdenum concentrate of solu- 
bilized lead.“ 


* Koeppen, A., G. S. Emerle, K. Nishio, and B. 

Metz. Pollution Control Technology Applied to 
Cookie Water Treatment. Nat. ( Corrosion 
Engineers, v. 13, No. 7, July 1971 50 pp. p 

Steigerwald, R. F. New Molybdenum Stainless 
Steels for Corrosion Resistance: A Review of Recent 
Developments. Materials Performance, v. 13, No. 9, 
September 1974, pp. 9-16. 

D Werneke, M.F (assigned to American Cyana- 
mid Co.) Froth 11 aes and Beneficiation. U.S. 
Pat. 3,785,488, Jan. 15, 1974. 

w Platzke, R.N., and H. R. Spedden (assigned to 
Kennecott Copper Corp.). Recovery of Volatized 
Rheniuin. U.S. Pat. 3,783,158, Jan. 1, 1974 

11 Werncke, M.F. (assigned to American Cyana- 
mid Co.). Froth Flotation. U.S. (Pat. 3,788,467, 


Jan. 29, 1974. 
: (assigned 


Corp.). Method of owering the 
Content in Molybdenum Concentrate. 
Pat. 944,958, Apr. 9, 1974. 

1? Carlin, W. W. (assigned to Pittsbu 
Class Industries, Inc.). Extraction of Molybdenum 
and Rhenium. U.S. Pat. 3,816,588, June 11. 1974. 

1% Ronzio, R. A., J. W. Lane, and J. D. Vincent 
ae ned to American Metal Climax, ne. ) Refining 

í Molybdenite. U.S. Tar 3,829,550, r 13, 1974. 

a 


to Kennecott Copper 
Lead Impurity 
Canadian 


Plate 


d Queneau, P. B., . D. Prater ssigned to 
Kennecott Copper Corp. i PE rading ol Low- 
197 Molybdenite. U.S. 34,893, Sept. 10, 

7 

18 Michalski. R. J., and J. T. Cantwell (assigned 


to Nalco Cheinical Co. ). Prevention of Foaming in 


SE Flotation. U.S. Pat. 3,837,489, Sept. 24, 
74 
1? Placke, R. N. (assigned to Kennecott Copper 


Corp.). Solvent Extraction Recovery of Molybde- 
num, Rhenium, and Sclenium. U.S. Pat. 3,848,069, 
Nov. 12, 1974. 

^ Ronzio, R. A.. H. Kay, and J. D. Vincent 


(assigned to American Metal Climax, Inc.). Re- 
covery of Molybdenum Values From Molybdenite. 
U.S. Pat. 3,848,049, Nov. 12, 1974. 

1? Schreiner, B. J., R. E. Lindstrom, and T. A. 
Henric (assigned to U.S. Secretary of the Interior). 
Extraction of Molybdenum and Rhenium Values 
SE Ores. US Pat. 3,849,265, Nov. 

*9 Drobnick, J. E., W. Dougherty, and A. E. 
Erhard. (assigned to . Corporation of 
America). Extraction of Molybdenum and Rhenium 
Values From Molybdenite. Canadian Pat. 958,224 
Nov. 26, 1974. 

21 Ammann. P. R., H. Kim, and M. J. Red- 
man (assigned to Kennecott Copper Corp.). Re- 
covery of Molybdenum From a Reverberatory 


Smelting Slag. U.S. Pat. 3,857,699, Dec. 31, 1974. 
2 Rothmann, H., and W. Kell (assigned to 
Gesellschaft fur Elektrometallurgie m.b. ). Pro- 


duction of a Hydroxide of Molybdenum From an 
Aqueous Alkali Ore Leach Solution. U.S. Pat. 
3.856.641, Dec. 24, 1974 
2 Kentro, D. M. igned to Molybdenum Cor- 
oration of Anci "M ethod for Removing Lead 
In mpurity From Molybdenite Concentrate. U.S. Pat. 
,854,930, Dec. 17, 1974. 


Natural Gas 


By Gordon W. Koelling and Leonard L. Fanelli ? 


Marketed production of natural gas in 
the United States declined approximately 
1.0 trillion cubic feet (Tcf) to 21.6 Tcf 
in 1974. This 4.6% decrease, the first 
since 1938, followed the rapid depletion 
of the Nation's proved natural gas reserves 
during the recent years. 

Total consumption of natural gas (in- 
cluding extraction losses) in 1974 was 
22.1 Tcf, 3.7% less than during 1973. 
All categories of consumption registered 
declines during 1974. The industrial sector, 
the dominant user of natural gas, experi- 


enced the greatest decline, 438 billion 
cubic feet (Bcf), and the electric utilities 
and residential sectors registered decreases 
of 176 Bcf and 93 Bcf, respectively. De- 
clining consumption in the industrial and 
electric utility sectors during 1974 was 
related to a 6.9% increase in the curtail- 
ment of firm deliveries by pipeline com- 
panies, and to a general decline in the 
Nation’s economic activity. A warmer than 
normal winter and conservation efforts 
contributed to the decrease in residential 
use. 


Table 1.—Salient statistics of natural gas in the United States 


1970 1971 1972 1978 1974 
Supp 
M. rketed production 3 
million cubic feet 21,920,642 22,498,012 22,881, 4t 22,047,549 21,600,622 
Withdrawn from storage do 1,458,607 1,507,630 1,682,820 100,646 
Imports do 820. 780 "984, 548 1. ,019; 406 1,032,901 959.284 
Total ³· AA do 24,200,029 24,985,190 26,808,412 26,218,270 24,260,852 
Disposition : 
Consumption do ... 22,045,709 22,676.581 28,009,445 22,965.91 4 22,110,623 
ports EEGEN do 69.818 80.212 78,018 77,169 16, 789 
Stored _____.__-___--__- ue do .... 1,856,767 1,889,898 1,892,952 1,974,824 1,784,209 
Lost in transmission, ete . do 27,650 838,999 $28,002 195,868 288,781 
/ A do .... 24.200.029 24.935.190 25,808,412 25,218,270 24,260,852 
Value at wellhead: 
123 . thousand dollars 8,145,680 — 4,085,482 4. 180,462 4,894,072 6,678,402 
verage 
cents per thousand cubic feet 17.1 18.2 18.6 21.6 80.4 


1Marketed production ve DEES gas represents gross withdrawals less gas used for repressuring 


and quantities vented and 


Exports of 77 Bcf in 1974 were almost the 
same as in 1973. Approximately 65% of to- 
tal 1974 exports were shipped from Alaska 
to Japan as liquefied natural gas (LNG). 
The remaining exports, which were trans- 
ported by pipeline, were almost equally 
divided between Canada and Mexico. 

Natural gas imports declined 7.1% to 
959 Bcf in 1974. Essentially, all of this 
gas was shipped from Canada via pipeline. 


Imports from Mexico were insignificant 
and no LNG shipments were received. 
Proved reserves of natural gas declined 
5.2% from 250.0 Tcf at yearend 1973 
to 237.1 Tcf by yearend 1974 as annual 
discoveries failed to equal production for 
the sixth time in the last 7 years. New 


1 Mineral specialist, Division of Petroleum and 
Natural Gas. 


2 Survey statistician, Division of Fuels Data. 
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reservoir discoveries in old fields and new 
field discoveries during 1974 totaled 4.2 
Tcf, and extensions to known fields ac- 
counted for 5.8 Tcf. Revisions of previous 
reserve estimates resulted in a net re- 
duction of 1.3 Tcf. 

The average wellhead value of natural 
gas increased 40.796 to 30.4 cents per 
thousand cubic feet (Mcf).in 1974. During 
the same year, the average retail price for 
gas delivered to consumers rose 22.3% 
to 89.4 cents per Mcf. 

Efforts to supplement natural gas sup- 
plies through the gasification of liquid 
fuels continued. Eleven such synthetic 
gas plants were operational, and three 
were planned as of yearend 1974. 

Five pilot projects for the development 
and testing of processes for the production 
of high-Btu gas from coal were operational 
or under construction at yearend 1974. 
A Bureau of Mines experimental coalbed 
degasification project was also in progress 
during the year. Several gasification proj- 
ects involving biomass conversion were 
also under development. 

Research involving fracturing techniques 
to stimulate flow from economically sub- 
marginal gas reservoirs was also in progress. 

The Federal Power Commission (FPC), 
which regulates the sale, transportation, 
and price of gas moved in interstate 


MINERALS YEARBOOK, 1974 


commerce, established a single uniform 
national base rate for interstate natural gas 
sales by producers in an opinion issued 
June 12, 1974. This rate applies to gas 
from wells commenced since January 1, 
1973, and to new dedications of gas to 
interstate commerce since that date. The 
base rate of 42 cents per Mcf established 
by the June 12 opinion was raised to 50 
cents per Mcf on December 4, 1974. 

The Office of Pipeline Safety (OPS), 
which is responsible for safety regulation 
of natural gas pipelines, reported that 
the total number of pipeline failures in- 
creased 8.3% during 1974. Damage by 
outside forces was the cause of 69.7% 
of total failures. Data on pipeline failures 
are shown in table 2. 

Federal gas pipeline safety standards 
contained in the Code of Federal Regula- 
tions (CFR) 49, Part 192, were amended in 
1974 to extend the period for continuing 
odorization of gas in certain transmission 
lines until January 1, 1977. Notices were 
also issued proposing to amend the 
standards with regard to qualifications for 
use of plastic pipe, improved requirements 
for pipe welding and weld inspections, 
telemetering pressures to provide advance 
warnings of pipeline failures, new stand- 
ards for offshore lines, and a clearer 
definition of gathering lines. 


DOMESTIC PRODUCTION 


Gross withdrawals of natural gas, in- 
cluding marketed production, gas returned 
to the formation for pressure maintenance 
and that vented or flared, totaled 22.8 
Tcf in 1974, approximately 5.1% less 
than 1973. Marketed production declined 
4.6% to 21.6 Tcf during 1974, and the 
quantity of gas used for repressuring 
decreased 7.8% to about 1.1 Tcf. Data 
on gross withdrawals and disposition of 
natural gas appear in table 4. 

Gross withdrawals from gas wells de- 
clined 3.6% in 1974 to 18.7 Tef, and 
gas withdrawals from oil wells dropped 
11.0%. Increased gross withdrawals were 
registered by 15 of the 31 producing 
States ,but the quantities involved were 
small. The largest gain, 30.7 Bcf, was in 
New Mexico, the only major producing 
State to record an increase. 


The combined decrease in gross with- 
drawals registered by the three largest pro- 
ducing States; Texas, Louisiana, and 
Oklahoma; was equivalent to approximately 
93% of the country’s total net decline in 
1974. Oklahoma registered a decline of 
7.0%, most of which was accounted for 
by decreased gas withdrawals from oil 
wells. Louisiana showed a decline of 
6.7%, over one-half of which was ac- 
counted for by a drop in production 
from gas wells, and Texas registered a de- 
crease of 4.6%, most of which was ac- 
counted for by a decline in gas well 
production. 

Almost three-fourths of total 1974 
marketed natural gas production was from 
Texas and Louisiana. Marketed produc- 
tion data for the leading producing States 
are shown in the following tabulation: 


NATURAL GAS 


Percent 
1974 Per- of total 
mar- cent U.S. mar- 
State keted of k 
produo- change produce 
tion from tion 
(Bef) 1978 in 1974 
Texas PR cas EEN 8,171 — 4.0 87.8 
Louisiana wem e eem e „754 5.9 85.9 
3 1,689 — 7.3 7.6 
New Mexico .... 1,245 ＋ 2.1 5.8 
Eeer 887 —.1 4.1 
yoming ....... 821 —8.7 1.6 
5 1,218 + .9 6.6 
Total .... 21,601 4.6 100.0 


Gas well completions increased 14.396 
to 7,239 in 1974. Approximately 40.7% 
of the total net increase in gas well com- 
pletions was accounted for by Texas 
where development of the Laredo field was 
partially responsible for increased activity. 
Another 12.2% of the total increase was 
registered by Ohio where most of the wells 
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completed were relatively shallow. A sum- 
mary of gas and oil well completions ap- 
pears in table 5. 

Completions of exploratory gas wells 
in 1974 increased 32.7% to 1,194, as 
shown in table 6. Texas accounted for 
47.1% of these completions. 

Data on gas well completions include 
condensate wells. The latter are wells 
which produce from high-pressure natural 
gas reservoirs, some of which contain 
considerable quantities of liquid hydro- 
carbons in the pentanes and heavier range 
described generically as “condensate.” 

The number of gas and gas condensate 
wells producing at yearend 1974 totaled 
126,329. This was an increase of 1.7% 
over the 1973 yearend total, but was 
12.6% less than the number of wells pro- 
ducing at yearend 1969. 


CONSUMPTION AND USES 


Consumption of natural gas (wet) in 
1974 totaled 22.1 Tcf, a 3.7% decrease 
from 1973. Gas delivered to consumers 
declined 3.8% to 19.1 Tcf during 1974 
when it accounted for 86.3% of total 
consumption. Of the remainder, 6.7% 
was used as lease and plant fuel, 3.0% 
was used for pipeline fuel, and 4.0% was 
accounted for by extraction losses (shrink- 
age) at gas processing plants. Data on 
total natural gas consumption and on 
deliveries to consumers, by type of con- 
sumer, are presented in tables 8-9. 

Residential use declined 1.9% to 4,786 
Bcf in 1974 when it accounted for 25.1% 
of total deliveries to consumers. The de- 
crease in residential use, which was accom- 
panied by a 2.1% increase in the number 
of consumers, reflected a warmer than 
normal winter season and the positive 
results of conservation efforts. 

Data on the number of residential 
customers by Census Regions for the 
years 1964, 1973, and 1974 are shown 
in the following tabulation: 


Residential consumers 

Census regions (thousands) 
1964 1978 1974 
New England ......... 1,491 1,608 1,028 
Middle Atlan tie 7,857 7.718 7,779 
East North Central .... 7,818 9,886 9,489 
West North Central. 2,945 8,899 8,519 
South Atlantic ` 2,885 3.518 3.569 
East South Central 1,641 1,959 2.001 
West South Cent ---- 8,919 4,675 4.811 
Mountain 1.402 2.021 2.151 
Paeiſſ ........— 3.172 6.476 6,617 
Total -._- 34,575 40,646 41.509 


The use of gas by the commercial 
sector declined 1.1% to 2,263 Bcf in 
1974 despite a 4.3% increase in the 
number of customers. This sector ac- 
counted for 11.9% of total deliveries to 
consumers. 


The industrial sector remained the 
dominant user of natural gas, accounting 
for 43.596 of 1974 deliveries to consumers. 
However, total consumption by this sector 
declined 5.0% to 8,306 Bcf during the 
year. Most of the gas used by industry 
was consumed as fuel. Primary metal in- 
dustries, which used an estimated 1,060 
Bcf, and petroleum refineries, which used 
1,040 Bcf, were the principal fuel con- 
suming industrial sectors. Other important 
industrial users of gas for fuel included 
the nonmetallic, paper, and food products 
sectors. The principal nonfuel use of gas 
involved the chemicals industry which used 
it as a feedstock, primarily in the produc- 
tion of fertilizers and plastics. In 1974, 
an estimated 1,490 Bcf was used by 
the chemicals industry both as feedstock 
and for fuel. 


Electric utility use of natural gas con- 
tinued to decline in 1974 when consump- 
tion by this sector dropped 4.9% to 
3,429 Bcf. The decrease was greatest in 
the Pacific region where consumption de- 
clined 164 Bcf. Consumption rose 95 
Bcf in the West South Central region and 
small increases occurred in the New Eng- 
land and East North Central regions. 

The decline in natural gas supply dur- 
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Figure 1.—Disposition of natural gas consumed in the United States by principal use. 


ing 1974 forced many gas distribution 
companies to deny service to new cus- 
tomers and to curtail supplies to some 
existing users. FPC reported that net 
curtailments of actual firm net requirements 
for the year April 1974 through March 
1975 totaled 2,013 Bcf, a deficiency of 
13.6%. Net interruptible curtailments for 
the same period were reported at 196 
Bcf, a deficiency of 36.6%. Firm curtail- 
ments for the year ending March 1974 were 
6.9% higher than those for the preced- 
ing period and interruptible curtailments 
showed little change. Data on curtailments 
are shown in tables 11-12. 

The mileage of field and gathering, 
transmission, and distribution pipelines in 


service at the end of 1974 was up 1.396 
from 1973. Most of this increase was ac- 
counted for by a 1.896 increase in the 
mileage of gas distribution mains which 
reflected the expansion of the gas utility 
industry into less densely populated areas. 
Data on the nations natural gas pipeline 
network are shown in the following tabu- 
lation: 


Mileage, natural gas pipelines 


1962 1972 1973 1974 
Field and gathering E 1 67.1 66.2 67.0 
Transmission 196.4 7258.5 263.6 268.5 
Distribution 428.1 7624.6 684.6 646.2 
6 688.2 7950.2 964.4 976.7 

r Revised 
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RESERVES 


Discoveries of natural gas failed to 
equal production during 6 of the last 7 
years, and proved reserves declined 19% 
during the period. In 1974, the quantity 
of gas discovered was considerably less 
than that produced, and proved reserves 
dropped 5.1% from 250.0 Tcf at yearend 
1973 to 237.1 Tcf by yearend 1974 accord- 
ing to the Natural Gas Reserves Com- 
mittee of American Gas Association (AGA). 

Additions to proved reserves reported 
for the United States in 1974 aggregated 
nearly 8.9 Tcf, approximately 37% more 
than in 1973. About 30% of net addi- 
tions to reserves in 1974 were offshore in 
the Gulf of Mexico. The largest addition 
to reserves, 5.8 Tef, involved extensions 
to known fields. More than 55% of the 
2.2 Tcf total for new reservoir discoveries 
in old fields (including offshore) were 
in Louisiana. New field discoveries totaled 
approximately 2.0, over 71% of which 
was accounted for by Louisiana and 
Texas. On the negative side, revisions of 
previous reserve estimates resulted in a 
net reduction of 1.3 Tef. Details on 
proved reserves of natural gas in the 
United States are shown in table 16. 

There were some net increases during 
1974 in the reserves of natural gas in 
15 States. However, significant increases 
occurred in only three States; Alaska with 
0.22 Tcf, Alabama with 0.18 Tcf, and 
Florida with 0.16 Tcf. Reserves of the 
principal gas-producing States declined 
sharply. Texas gas reserves declined 6.4 
Tcf, or 7.596, and reserves in Louisiana 
decreased 5.1 Tcf, or 7.496. 

Natural gas reserves committed to inter- 
state pipelines declined in 1974 for the 
seventh consecutive year. Dedicated domes- 
tic reserves dropped 10.3% in 1974, and 


domestic gas produced and purchased by 
interstate pipelines declined 5.9% from 
the 1973 total of 13.7 Tcf to 12.9 Tef 
in 1974. The reserve-production ratio for 
interstate reserves dropped from 9.8 at 
yearend 1973 to 9.3 by yearend 1974. 
Additional data are shown in the follow- 
ing tabulations: 


Preliminary summary of domestic natural 
gas reserves, of interstate natural gas 
pipeline companies 
(Billion cubic feet at 14.78 psia at 60° F) 

Total dedicated gas reserves as of 


Dee. 81.1078 eege geet r 184,817 
Revisions and additions during 1974 — 1,008 
Gas reserves as of Dec. 81, 1978 

and changes during 1974 ........ 133,309 
Gas produced during 197 12,888 
Total dedicated gas reserves 

as of Dec. 81, 1978 120,421 


r Revised. 


1974 Yearend domestic reserves, 
production, and purchases, of interstate 
natural gas pipeline companies 
(Billion cubic feet at 14.78 psia at 60° F) 

Major Minor 

supply supply Total 

com- come 

panies panies 
Number of companies . 26 85 61 
Gas reserves at yearend: 


Company owned .. 11,281 690 11,821 
Independent pro- 
ducer contracts . 106,958 1,642 108,600 
Total .......... 118,189 32,232 120,421 
Percent of total . $8.1 1.9 100.0 
Annual production and 
purchases : 
Company owned .. 714 58 112 
Independent pre- 
ducer contracts . 11,920 196 12,116 
ota] .........- 12,684 264 12,888 
Percent of total 0 2.0 100.0 
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Figure 2.—Trends in annual additions to natural gas reserves. 


PRODUCTIVE CAPACITY 


The daily productive capacity for 
natural gas in 1974 was estimated at 
72,311 million cubic feet (MMcf) by 
AGA, compared with 78,231 MMcf in 
1973, a decline of 7.6%. Nonassociated 
gas productive capacity fell 6.3% to 
60,091 MMcf per day, and associated-dis- 
solved gas productive capacity declined 
13.2% to 12,220 MMcf per day in 
1974.* 


* The productive capacity of natural from non- 
associated reservoirs is defined as the maximum 
daily rate at which such gas can be produced from 
natural reservoirs under specified conditions on 
March 31 of any given year. The determination of 
productive capacity on March 31 of any given year 
is based on P reserves of nonassociated gas 
reservoirs as of the p i 31. The pro- 
ductive capacity of associated dissolved gas is based 
on the productive capacity of crude oil and the 
estimated producing gas-oil ratios which would result 
i pag such capaci E during the 4 5 UN 
of a given year. The uctive capacity of associa 

gas from e well * e e the volumetric 
withdrawal of crude oil from related oil wells at 
capacity rates during the first 90 days of a given 
year as determined the American Petroleum In- 
stitute (API) Committee on Reserves and Produc- 


tive Capacity. 
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STORAGE 


The development of additional under- 
ground storage capacity for natural gas 
continued during 1974. Total reservoir 
capacity increased 1.4%, from 6,279 Bef 
in 1973 to 6,364 Bcf by yearend 1974. 
The number of underground storage facili- 
ties was increased from 360 in 1973 to 
367 in 1974. These storage facilities are 
located in 26 States. 

Most storage reservoirs are depleted gas- 
fields. Of the total 367 storage reservoirs 
in use, 288 or 78% were of this type. 


E Withdrawn from storage 
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Most of these reservoirs are located in 
the northeastern United States, primarily 
in the oldest oil and gas producing States. 
In Pennsylvania, where oil production 
dates back to 1859, nonassociated gasfields 
converted to storage facilities totaled 68 
at yearend 1974. West Virginia had 35 
reservoirs of this type as of the same 
date. The second largest concentration 
of these storage reservoirs was in the mid- 
west, primarily in Michigan where 34 
were in use. 
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Figure 3.— Trends in net gas stored underground in U.S. storage fields. 


The development of underground stor- 
age reservoirs has been an important 
factor in meeting peak natural gas demand, 
particularly in the residential house 
heating market in which there is a high 
degree of seasonal variation. There is a 
concentration of underground storage facil- 
ities relatively close to the largest markets 
for residential heating. Illinois had 612 
Bcf of natural gas stored in 31 reservoirs 
and Pennsylvania had 557 Bcf stored in 
68 reservoirs at yearend 1974. These 


two States accounted for 29.5% of the 
total stored gas in underground reservoirs. 

In addition to underground storage 
there has been a marked growth in the 
aboveground storage of natural gas which 
has been liquefied by lowering its temper- 
ature. When natural gas is converted to 
a liquid by reducing its temperature to 
—258° F (—161* C), it occupies only 
1/620 of the space necessary for con- 
ventional vapor storage. LNG storage is 
used for peak shaving purposes during the 
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high-consumption, low-temperature winter 
months. 

The following tabulation summarizes 
LNG storage data: 


25 
Facili Status acity of 
id ECH plants 
Peak 
shaving -. Operational 61.6 64 
m n 
construction 6.7 q 
satelite _. Operational 6.2 20 
Do .... nder 
construction ... 2.5 8 
satelite .. Operational 2 $1 
port 
receivi 
terminals. .... Do ........- 0.8 3 
Do .... Under 
cons --. 163 4 
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Where depleted oilfields or gasfields are 
not available, other types of underground 
storage reservoirs have been developed. 
For example, 51 aquifer type reservoirs 
were in use in 10 States at the end of 
1974. Illinois was the leading State with 
22, and Indiana ranked second with 10. 
Aquifer storage accounted for 22.1% of 
total underground storage capacity at 
yearend 1974. The increase in aquifer 
reservoir capacity during the year was 
negligible. 

In 1974, the total amount of gas moved 
into underground storage totaled 1,784 
Bcf as shown in table 19. During the 
same period, 1,701 Bcf was withdrawn, 
leaving a net stored of 83 Bef for the 
year. 


VALUE AND PRICE 


Total wellhead value of marketed natural 
gas production increased 34.3% to $6,573 
million in 1974, despite a 4.6% decline 
in production volume. This occurred as 
a result of a 40.7% increase in average 
wellhead value to 30.4 cents per Mcf. 
Texas and Louisiana accounted for 48.0% 
and 31.8%, respectively, of the $1,679 
million increase in total value during 1974. 

Prices. Average wholesale 
prices for natural gas in the 14 large 
metropolitan areas for which FPC collects 
such data rose substantially between July 
1, 1974 and July 1, 1975. Increases for 
individual areas ranged from 15.7% to 
92.3% and the median price rise was 
29.7%. Wholesale prices as of July 1, 
1975 ranged from 72.68 cents per Mc 
in the Chicago area to 140.17 cents per 
Md in the Boston area. 

A 7-year historical series of average 
wholesale natural gas prices in the 14 
large metropolitan areas is shown in 
table 20. The wholesale prices for gas 
for those cities cited, are based on the 
effective FPC gas tariffs. In cities served 


by more than one pipeline, prices are 
based on weighted average charges. Prices 
reflect deliveries at the city gate except 
for Los Angeles and San Francisco, where 
distributors purchase gas at the California- 
Oregon and California-Arizona State lines. 

Retail Prices. The average retail price 
for natural gas delivered to all classes 
of consumers increased 22.396, from 73.0 
cents per Mcf in 1973 to 89.4 cents per 
Mcf in 1974. Monthly data, collected by 
the Bureau of Labor Statistics, on the 
average price of residential heating gas for 
20 standard metropolitan areas indicate an 
average increase of 21.796 between January 
1974 and January 1975. Increases for 
individual areas, during the same period, 
ranged from only 2.9% in Dallas to 40.3% 
in San Francisco-Oakland and 43.9% in 
Houston, where much of the current SECH 
is obtained under relatively recent, high- 
priced intrastate contracts. A historical 
summary of average residential heating gas 
prices in 20 Standard Metropolitan Statisti- 
cal areas appears in table 21. 


FOREIGN TRADE 


Exports of natural gas totaled 77 Bcf 
in 1974, about the same amount as in 
1973. Of the total volume 65.5% was 
shipped from Port Nikiski, Alaska, to 
Japan as LNG. Exports via pipeline were 
almost equally divided between Canada 
and Mexico. 


The LNG exported to Japan in 1974 
totaled 50.26 Bcf valued at $37 million, 
compared with 48.35 Bcf valued at $27 
milion in 1973. The Alaskan LNG was 
exported rather than shipped to the 
lower 48 States for the following reasons: 
(1) There are no receiving terminals for 
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LNG tankers on the U.S. Pacific coast, and 
(2) Federal Maritime law requires U.S. 
flagships for all interstate seaborne trade, 
but no U.S. flag LNG tankers exist. Sta- 
tistics on LNG exports for 1974 are 
shown in table 22. 

Exports via pipeline to Canada in 1974 
totaled 13.3 Bcf compared with 14.8 
Bcf in 1973, a decline of 10.5%. Detroit 
was the exit point for most of these ex- 


rts. 

Natural gas exports via pipelines to 
Mexico continued to decline from 14.0 
Bcf in 1973 to 13.3 Bcf in 1974. Com- 
parisons of exports in 1973 and 1974 are 
shown in table 23. 

Pipeline imports of natural gas from 
Canada declined in 1974 to 959 Bef, a 
decrease of 6.6%. These imports were 
valued at $530 billion an increase of 
48.4% over the 1973 total of $357 bil- 
lion. The rapid increase in value is 
reflected in the average price of gas 
from 34.83 cents per Mcf in 1973 to 
55.35 per Mcf in 1974. The greater price 
increases were on gas entering the States 
of Washington, Idaho, and Montana. Nine 
companies imported Canadian gas in 1974. 

Imports of natural gas from Mexico, 
which entered the United States at 
McAllen, Tex., were only 222 MMcf in 
1974, a decrease of 86.4% from 1973. 
Data on natural gas imports are shown 
in table 24. 

There were no LNG imports in 1974. No 
shipments were made from Algeria owing 
to a mechanical breakdown of the lique- 
faction facilities at the LNG-1 plant at 
Arzew, Algeria, the previous source of 
these imports. The lack of LNG ship- 
ments from Canada was probably due 
to the full utilization, by the Canadians, 
of the output of the Montreal liquefac- 
tion facilities from which LNG was pre- 
9 705 shipped to the United States by 
truc 


Two major LNG import receiving ter- 


841 


minals were under construction during 1974, 
one on Elba Island near Savannah, Ga., 
and another at Cove Point, Md. These 
terminals will receive LNG in connection 
with the El Paso Natural Gas Co. con- 
tract with Société Nationale pour la Re- 
cherche, la Production, le Transport, la 
Transformation, et la Commercialisation 
des Hydrocarbures (SONATRACH), Al- 
gerias National Oil and Gas Co. This 
25-year contract, which has been approved 
by FPC, calls for the delivery of a quan- 
tity of LNG, equivalent to 1 Bcf of gas 
per day. Deliveries under this contract 
are expected to begin in 1977. The Colum- 
bia Gas System and the Consolidated 
Natural Gas System have entered into 
contracts with El Paso for approximately 
319 MMcf of gas per day and 372 MMcf 
of gas per day, respectively, to be delivered 
to Cove Point. Southern Energy Co. has 
contracted with El Paso for 372 MMcf 
of gas per day to be received at the Elba 
Island terminal. 

At Cove Point, a concrete deck un- 
loading facility was being constructed a 
mile offshore. When completed, it will 
consist of two unloading platforms that 
will extend one-half mile along the channel 
allowing two tankers to unload simultane- 
ously. The LNG will be delivered through 
two unloading lines enclosed in a 6,000. 
foot underwater tunnel to four onshore 
storage tanks with a capacity of 375,000 
barrels each. After being regasified at 
Cove Point, the gas will be piped to a 
compressor station in Loudon County, Va., 
and then to transmission, distribution, and 
storage facilities. The terminal will be 
jointly owned by Columbia and Consoli- 
dated. 

The receiving facility on Elba Island 
being built by Southern Energy Co., wifi 
have a single offshore berth that will be 
linked to the island by a 300-foot long 
trestle. Other proposed LNG projects are 
awaiting FPC approval. 


WORLD REVIEW 


World marketed production of natural 
gas continued to climb in 1974 when it 
totaled 47.1 Tcf. The United States ac- 
counted for 21.6 Tcf or 45.8% of this 
total. Data on world production of natural 
gas is shown on table 25. 

The U.S.S.R. was second to the United 


States, accounting for 19.6% of world 
production. During 1974, marketed pro- 
duction in the U.S.S.R. was estimated to 
have been 9.2 Tcf, an increase of 10.6% 
over that of 1973. Combined exports to 
West Germany, Italy, Austria, and Finland 
totaled 210 Bcf in 1974. The 560-mile 
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U.S.S.R.-Bulgaria pipeline went onstream 
in August 1974, with an initial capacity of 
97 MMcf of gas per day and reportedly 
will increase to 290 MMcf per day within 
2 years. Also, nearing completion was a 
new pipeline to Hungary which will 
initially transport 97 MMcf of gas per 
day, and is expected to handle 340 to 
390 MMcf per day by 1980. 


A conditional $400 million agreement 
was signed in late 1974 by the U.S.S.R. 
and Japan along with two U.S. companies, 
El Paso Natural Gas Co. and Occidental 
Petroleum Corp., for the development of 
gasfields in Siberia. Under terms of the 
agreement, Japan would extend $100 
milion in credit upon approval of a 
$100 million loan from the U.S. Export- 
Import Bank. The pact calls for the de- 
livery of about 1,900 MMcf of gas per 
day over a 25 year period, to be shared 
equally by Japan and the U.S. companies. 
El Paso would receive 75% of the U.S. 
share and 2596 would go to Occidental. 
The gas would be liquefied for shipment to 
Japanese ports and to the U.S. west coast. 


In Canada, which ranks third in natural 
gas production, marketed production totaled 
3.0 Tcf in 1974, a decline of 2.6% 
from that of 1973. More than 85% of 
total Canadian production came from the 
Province of Alberta; British Columbia 
accounted for more than 11.596. Exports 
to the United States totaled 959 Bcf, 
almost 40% of total production. 


Net additions to gas reserves during 
1974 of 4.2 Tcf increased total proved 
reserves to 56.7 Tcf, the largest increase 
since 1969. The inclusion, for the first 
time, of Mackenzie Delta reserves and 
successful exploration in Alberta were the 
most prominent contributions to this in- 
crease. 


Although exploration declined in 1974, 
several significant gas discoveries were 
made. One of these discoveries, the Taglu 
field on Richards Island in the Mackenzie 
Delta area, contains upwards of 3 Tcf of 
gas. The Shell Niklintgak discovery, located 
about 11 miles southwest of the Taglu 
fields, also in the Mackenzie Delta area, 
tested up to 16 MMcf of gas per day. 
Preliminary estimates place reserves of this 
field at about 1 Tcf of gas and about 80 
million barrels of oil. Three significant 
east coast offshore discoveries were made 
in 1974; two on the Labrador Shelf and 
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one off the ‘east tip of Prince Edward 
Island. 

Exploration in the Arctic Islands de- 
clined in 1974, and no new gas dis- 
coveries were made. A major extension of 
more than 25 miles was added to the 
already sizable Drake Point field on the 
west coast of Melville Island. Drake Point 
is one of five substantial gas fields pre- 
viously discovered by Panarctic Oil Ltd. 
The other four are Kristoffer Bay, Thor, 
Hecla, and King Christian. Sizable gas 
reserves were also discovered previously 
in two locations on King Christian Island 
by Dome Petroleum Ltd. 

Three separate consortiums composed of 
pipeline and oil companies were in the 
process of investigating the feasibility of 
building pipeline facilities from the Ca- 
nadian Arctic to market ‘areas during 
1974. 

Canadian Arctic Gas Study, Ltd. 
(CAGSL), a consortium of U.S. and 
Canadian companies, filed an application 
in March 1974, with the National Energy 
Board (NEB) to construct a $5.7 billion 
pipeline which would bring Mackenzie 
Delta and Alaska gas to Southern markets. 

The Alberta Gas Trunk Line Co., Ltd., 
late in 1974, withdrew from CAGSL and 
was joined by Westcoast Transmission Co., 
Ltd. as a partner in Foothills Pipe Lines 
Ltd. This company filed application to 
build a pipeline (Maple Leaf pipeline) to 
transport only Canadian natural gas from 
the Mackenzie Delta. 

Marketed production in the Netherlands, 
Western Europe’s largest gas producer and 
exporter, totaled 3.0 Tcf in 1974, an 
increase of 18.5% over 1973. The Nether- 
lands gas reserves were estimated at 77 
Tcf (including 17 Tef offshore) in 1974, 
a decline of 7.8 Tcf from the 1973 esti- 
mate. Groningen field, with the largest 
share of gas reserves, produced over 95% 
of the Netherlands total output. Explora- 
tion activity was increased offshore in 1974, 
and production licenses were granted to 
two North Sea offshore gasfields. In 
1974, the first offshore gas was delivered 
through a new pipeline to West Germany. 
Natural gas exports went principally to 
West Germany, Belgium, and France. A 
pipeline to Italy, completed in 1974, will 
supply 580 MMcf of gas per day to that 
country for 20 years, and about 50 MMcf 
of gas per day to Switzerland. 

Romania’s 1974 marketed production 
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was estimated at 1.0 Tcf, an increase of 
3% compared with 1973. Most of the gas 
produced was used domestically. A tenta- 
tive agreement, signed in 1974 with 
Petróleos Mexicano (Pemex), will allow 
Romania to use Pemex technology for 
exploration in the Black Sea. Efforts 
were underway to attract the interest of 
U.S. firms in providing offshore technology. 

The North Sea is one of the fastest 
developing natural gas areas in the world. 
Although exploration continued at a high 
rate during 1974, emphasis is turning 
toward development and production. Mar- 
keted production, from five fields in the 
United Kingdom’s portion of the North 
Sea, rose 13.9%, from 1.0 Tcf of gas 
in 1973 to 1.2 Tcf in 1974. Upon com- 
pletion of a 700-mile pipeline under con- 
struction, an additional 2,000 MMcf of 
gas per day will be available from the 
Brent field and the British portion of the 
Anglo-Norwegian Frigg field. The United 
Kingdom’s 1974 reserves were estimated 
at over 44 Tef. 

Norway's proved reserves, most of which 
were in the offshore Ekofisk oil and gas- 
field, totaled 24.7 Tcf. During 1974, a 
270-mile, 36-inch gas pipeline was com- 
pleted from the Ekofisk field to a 2,200- 
MMcf-per-day processing plant at Emden, 
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West Germany. Beginning in 1975, gas 
processed by this plant will be distributed 
to West German, French, Dutch, and 
Belgian companies. 

Marketed production in Algeria totaled 
211 Bcf in 1974, an increase of 26% 
over 1973. Algeria’s State-owned company, 
SONATRACH, projects annual export 
sales of nearly 2.85 Tcf by 1980. Approxi- 
mately 85% of these exports are expected 
to be in the form of LNG. In 1974 Algeria’s 
third LNG plant was under construction 
at Bethioua, near Arzew. The initial 
plans are for a capacity of 1 Bcf of gas 


per day. 

A 25-year contract between SONA- 
TRACH and Italy’s State-owned Ente 
Nazionale Idrocarburi (ENI) calls for 
the delivery of 1 Bcf of gas per day via 
pipeline. The 1,550-mile pipeline, portions 
of which will cross the Mediterrean Sea to 
Italy, will start at Hassi R'Mel gasfield 
in Algeria, and is scheduled for com- 
pletion in 1978. ENI completed the first 
stage of the line, a section in the Messina 
Straits, during 1974. 

SONATRACH continued negotiations 
during 1974 with several European coun- 
tries to provide long-term supplies of 
LNG. 


TECHNOLOGY 


Predicted shortages of natural gas have 
stimulated Government and industry re- 
search in coal gasification. Five pilot 
projects for the development and testing 
of processes for the production of high- 
Btu gas, similar to pipeline-quality natural 
gas, from coal were operational or under 
construction at yearend 1974. Some re- 
search was also in progress for the devel- 
opment of a process for the production of 
low-Btu gas from coal. 

A Bureau of Mines experimental coalbed 
degasification project involving a methane 
gathering system installed in a coal mine 
near Bula, W. Va., delivered 170 MMcf 
of natural gas to Consolidated Gas Supply 
Corp. in 1974. However, the rate of flow 
from this project declined 15% during 
the year. The Bureau was in the process of 
tapping an 8-foot coal seam about 3 
miles from the original project at yearend. 
These experiments were being carried out 
with a dual purpose; to provide additional 
natural gas supplies for distribution, and 
to reduce coal mining hazards. 


Efforts to supplement natural gas sup- 
plies through the gasification of liquid 
fuels, principally naphtha, continued. Elev- 
en such synthetic gas plants were opera- 
tional, and three were planned as of 
yearend 1974. 

Other gasification projects in progress 
involved biomass conversion. Methane was 
collected from sanitary landfills and sewage 
plants at several locations, and at least 
one project to produce pipeline-quality 
gas from animal waste by the process of 
anaerobic digestion was under development. 

In addition to gasification schemes, re- 
search has also focused on fracturing 
techniques which stimulate flow from 
economically submarginal gas reservoirs. A 
massive hydraulic fracturing project initi- 
ated in the Green River Basin near Pine- 
dale, Wyo., during 1974 was expected to 
utilize over 1 million gallons of frac fluid 
and about 3.5 million pounds of proppant 
sand that could create a fracture over 
2,000 feet long in a low-permeability sand- 
stone formation. Efforts were also in prog- 
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ress to fracture reservoirs in the nearly which comprise the major northeastern 
impermeable Upper Devonian shales of markets, and are estimated to contain pro- 
the eastern United States. These shales — ducible gas which may exceed the Nation's 
underlie about 12 States, including those total current proved reserves. 


Table 2.—Gas pipeline failures reported during 1973-74 ' 
Total Fatalities Injuries 


number 
System and cause of Employees Non- Employees Non- 
of failure failures employees employees 
1978 1974 1978 1974 1978 1974 1978 1974 1978 1974 
tribution : 
Corrosion ` see we 133 108 1 E 2 8 E 8 69 27 
Damage by outside forces 602 7806 SE 1 16 16 18 18 188 203 
Construction defect or 
material failure .... 92 94 ze Se 11 at 10 4 D 28 
Other causes 60 59 — Sait 8 ES 25 11 80 25 
Totaal 898 1.017 1 1 82 19 48 $1 285 283 
9 and gathering: i i 
Damage by outside forces £2 mM — I Z ZI a T 5 8 
Construction defect 
ma failure ....... 111 61 mee 8 im sa Bä -— 
eau 21 1 1 1 sá 6 1 1 
Total 6 471 460 1 1 1 8 8 1 16 18 
Grand total!! 1,864 1,477 2 2 $3 23 61 88 801 206 
1 Includes 105 failure incidents which occurred in 1978 but reported to the Office of Pipeline 
Safety in early 1974. Of these 105 failures, 78 were gas distribution incidents in which 7 pei urs 


and 26 injuries resulted. The remaining 27 incidents were transmission-gathering failures 
no fatalities or injuries occurred. 


Source: Office of. Pipeline Safety, Department of Transportation. 
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Table 3.—Quantity and value of marketed production of natural gas in the United States 


State 


pS L2 —— ee 
une — —— — 


North Dakota 
r 
Oklahoma 
Pennsylvania 
. 


Uta 

3 ENKER e SE 
West Virginia 
. 


Quantity 
(million 
eubie 
feet) 


11.271 
131,007 


$57,781 


22,647,549 


1978 


64, 2408 
4,894,072 


21.6 


Quantity 
( million 
cubic 
feet) 3 


21,865 
2 


826,657 


21,600,522 


1974 


Value 


147,206 
2,380,865 
82 
34,848 


23,242 
0 


80,081 
6,573,402 


Average 
wellhead 
value 
(cents per 


thousand 
cubic feet) 


80.4 


1 Marketed production =: 9 gas represents gross withdrawals less gas used for repressuring 


and quantities vented and 


LI 


Source: Figures based on reports received from State agencies and Bureau of Mines estimates. 
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Table 4.—Gross withdrawals and disposition of natural gas in the United States 
(Million cubic feet at 14.73 psia) 


Gross withdrawals Disposition 

State From gas From oil Marketed Repres- Vented 

wells wells Total: production suring and 

1978 

Alabama 83 8,148 5.018 13.161 11.271 di 1,8 
Alaska "eege EE 123,986 99,302 223,288 181,007 87,302 4,979 
Arizona 2235052255002 88 139 268 402 1265 = 277 
Arkansas __......_.--__-.-.~--- 120,068 39,408 159,476 157,529 == 1,947 
Californiaaaa4ͤ“ñ 291.984 221.602 613,586 449,369 62,218 999 
Colorado .......-..----.-...---- 105,541 85,901 141,442 137,125 709 8,008 
Fond -ħi a 83,857 33,857 88,857 SR SA 
Hingis: ee EE e 1,638 (*) 1,688 1,638 Ré e 
Indiana ................-.-.--- 21 (3) 21 276 oo dg 
Kansas -=-= 745,662 161,627 897,289 893,118 1,794 2,8911 
Kentucky 2 62,89 a 62,896 62,89 "m Eë 
Louisiana 7,347,782 1,148,462 8,491,194 8,242,423 146,680 102,091 
Maryland .. ............ ..---.- 29 = 298 2 22 =s 
Michiga ns 28,272 22,424 45,696 44,51 zx 1,117 
Mississippi -. .......--.-.----.. 90,776 26,985 117,761 99,706 1,288 10,167 
is8Souri EE oce dux 83 (*) 8 88 e ae 
Montana ...........-...-------.. 55,829 5,602 60,931 66,175 1,065 8,691 
Nebraska -`_e 2,610 2,060 4,670 8,88 NUS 884 
New Mexico ..............----- 954,632 268,930 1,228,662 1,218,749 1,022 8,791 
New York ` 539 (3) 4.539 4,539 ea BS 
North Dakota `. 282 40,954 50,236 27,708 -. 22,583 
Ohio ee 76,931 16,679 98,610 98,610 ES et 
Oklahoma ............--------.- 1,456,298 484,494 1,889,787 1,770,980 82,896 36,411 
Pennsylvania 76.234 : 18,514 5514 oa ae 
South Dakota ` ee 10 EN 10 z 10 z- 
Tennessee 20 165 185 a 165 
ORAS eee DECRE 7,282,804 2,007,141 9,289,945 8.513.850 139,962 86,133 
e . 22,849 55,662 78,511 42.715 28,132 1,664 
Virginia ..............-------.-. 5,101 Se 5,101 5,101 -— x 
West Virginia 207,702 1,114 208,816 208,676 140 WS 
Wyoming ....... .......-.-.-... 805,315 71,677 876,992 357,731 12.643 6.618 
Teil!! 8 . 19,871,600 4,695,602 24,067,202 22,647,549 1,171,861 248,292 

1974 

Alabama .................-..-.. 28,970 5.387 29.357 21,865 m 1,492 
Alaska ege eg Geert rore 126,849 104,614 229,963 128,935 89,504 11,524 
Arizona ns. 27 228 250 224 d 26 
Arkansas .. ..........---2-.2--.-- 92,265 83,426 125,691 123.975 er 1,716 
California 222.678 204.301 426.974 865.354 60.060 1.560 
Colorado ............--..-..-..- 108,962 88,890 147,862 144,629 266 2,957 
Florida 2 een eet beer 3 88,137 38,137 38,137 en SE 

Ine 1.486 (*) 1,486 1,486 ae - 
Inden 176 (3) 176 176 e T 
Kansas ..............----2.22... 747,580 141,870 889,450 886,782 1,779 889 
Kentucky ................---.---- 71,876 ose 71.876 71.876 "P EN 
Louisiana 7,031,239 882,671 7,919,810 7,168,631 184,607 31.572 
Maryland dada 138 SE 1 18 SE zm 
Michigan .................----.. 45,745 24,719 70,464 69.133 63 1,268 
Mississippi -  ............-.--.. 16,295 22,700 98,995 78,787 9,21 10,787 
Missouri 33 (*) 88 8 D s 
Montana ns exem 51.644 7.880 59.524 54.878 760 3,901 
Nebraska .......... RENS 2.194 2,481 4,675 2.53 SH 2.187 
New Mexico ...........-....---- 944,615 309,784 1,264,299 1,244,779 8,298 1,227 
New Vork 4,990 (8) 4,9 4,990 a2 or 
North Dakota ............-...-.. 287 48,779 49,066 81,206 -. 17.860 
Gi cuum mcminit 77.114 16.749 93,863 92,055 1,808 ang 
Oklahoma ............------....- 1,425,283 331,346 1,756,629 1,638,942 88,488 $4,199 
Pennsylvania 82.785 (*) 82,785 82,637 m 98 
South Dakota 48 BN 48 Géi 48 T 
Tennessee 17 876 898 17 ae 876 
CCCC777/§ö§ö;1 ꝛ . lai 1,029,873 1,829,171 8,859,044 8,170,798 653,815 34.431 
Utah ee bee, 21,438 58,540 79.978 50.522 24,192 5.259 
Vir inge eO 7,096 2a 7,096 7,096 sa Be 
West Virginia . . ... ...... 202.806 3 202,806 202,306 E ES 
Wyoming - ................-- 265,918 78,687 844.555 326,657 11,796 6,102 
Total .. ..............-. 18,669,212 4,180,681 22,849,798 21,600,522 1,079,890 169,881 


3 Marketed production plus quantities used in repressuring and vented and flared. 
3 Partly estimated ; includes direct losses on prod 


3 Not reported separately, included under gross withdrawals from gas we 
Source: Figures based on reports from State agencies and Bureau of Mines estimates. 


ucing properties and Wed ch blown to the air. 
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Table 5.—Gas and oil well completions in the United States, by State, 1969-74 


Bas Gas completions ! Oil completions ? 

1969 1970 1971 1972 1978 1974 1969 1970 1971 1972 1978 1974 
Alabama 2 1 b 6 9 10 16 10 1 8 18 18 16 
Alaska 11 6 1 2 8 4 88 61 21 12 20 21 
Arizona 2 2» 2 1 1 = 9 1 ae 5 on 8 
Arkansas ss 40 86 29 89 40 41 151 100 121 96 91 99 
California ..........- 59 56 60 62 65 69 1,543 1,697 1,459 1,045 879 1,667 
Colorado 47 47 148 124 148 201 8 142 15 300 22 218 

Florida a - Se SH = SÉ 6 14 65 24 
Diinois ..............- 5 5 16 18 18 11 417 311 252 255 240 357 
n lol. ec 1 4 2 5 21 129 93 81 92 67 186 
Kansas .............. 184 108 112 368 384 889 12271 1,044 1,099 880 592 989 
5 142 111 185 166 157 127 296 275 244 280 158 195 

Louisiana : 

Nortd 128 157 287 451 269 458 309 263 390 291 284 826 
South `. zs 230 232 200 234 284 190 451 491 898 875 887 288 


Total Louisiana - 543 539 621 818 784 789 1,152 1,142 1,046 919 858 825 


Michigan ce 15 19 83 84 41 52 78 49 81 87 19 116 
Mississippi ..........- 16 12 13 18 28 26 195 211 175 87 19 67 
Missouri eege ES T 1 ER eS 2 17 10 6 m B 1 
Montan 31 74 38 125 128 145 186 64 46 83 46 60 
Nebraska ............ 1 2 1 2 Les b 57 89 47 48 83 40 
New Mexico ......... 268 159 186 288 498 463 561 341 401 602 280 850 
New Tork 12 17 22 21 98 112 69 83 96 97 158 
North ota ........ 1 Gi SE SR 49 48 49 23 40 42 
Oh lilo 395 688 608 721 940 1.050 645 503 391 426 398 567 
Oklahoma 397 321 238 341 539 744 1.604 1,848 1,174 1.025 898 1,149 
Pennsylvania 277 250 199 297 48384 468 547 441 394 534 026 67 
South Dakota ........ 3 zd x -- Se es - 2 4 6 
Tennesse 7 4 28 1 1 4 1 61 
exag 4 908 774 810 943 1,475 1,848 4.256 4,187 3.880 3.963 8,686 4,402 
FM o MR EE NA 16 10 1 12 7 9 7 18 
Virginia ..------------ SR " EE 18 1 55 1 Gë E We ir eww 
West Virginia ........ 652 558 496 488 514 656 185 192 133 84 72 121 
Wyoming ............ 57 45 48 52 61 40 699 627 405 846 381 418 
Grand total |... 4.088 3,840 8,830 4,928 6.335 7,239 14,368 18,020 11,858 11,806 9.902 12,784 


1 Includes multiple completion wells that produce gas from all zones. 
i $ Includes multiple completion wells that produce gas from one or more zones but oil from at 
east one sone. 


Source: American Petroleum Institute Quarterly Review of Drilling Statistics for the United 
States, Annual Summaries 1969 to 1974, inclusive. 
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Table 6.—Exploratory wells drilled in the United States 


Gas completions ? 


State K — — ee 
1969 1970 1971 1972 1978 1974 
Alaska EN 1 we 1 1 8 
Arona ae. ee 1 1 = 
Arkansas 5 4 2 1 2 
alifornia .................--- 7 8 8 9 17 16 
Co JJ ee ee 14 15 27 39 29 26 
Illinois ..........------- esee 1 2 4 2 | 3 
Indiana 6 8 1 8 8 6 
Kansas eegene GER 25 — 14 26 40 83 
Kentucky ................-- de 20 26 12 18 «16 
TT WEE 98 69 72 79 54 61 
Michigan ..............-----.- 7 18 21 81 84 
Mene pp: JFC 8 8 2 8 4 16 
ER S AF Laut Lee "e 1 
tana osc ecco ase 22n 9 20 16 39 £28 36 
Nebraska „ 8 
New Mexico ..........------.- 11 8 27 26 48 
New Tork 1 2 8 19 
North Dakota ............-- a 22. Se mue ote 
em eg gn enge DD SD DP OS Gp WIE GDEHID «0 dE QD (24D GO d Ree 24 17 1 24 81 1 1 
Oklahoma 87 43 27 565 69 61 
Pennsylvania ................. 10 21 20 41 4 
uth Dakota „ M DES 
Tennesse 14 8 11 
1%%%%ͤ ] ĩðͤ . edes 264 179 172 188 410 662 
Ha.... eem 4 8 
Virginia `. LL l.. E te fe 2 5 
West Virginia „„ 87 31 18 38 89 53 
Wyoming 18 7 #10 16 16 19 
Grand total 616 471 437 601 900 1,194 


3 Ineludes multiple completion wells that produce gas from all gones, 


Oil Completions * 
1969 1970 1971 1972 1978 1974 
è 2 8 2 4 5 
— 298 1 .. 2 23 
1 7 9 7 1 8 
24 21 17 17 28 
46 26 29 71 «$8 25 
2. 2 8 2 
81 16 24 20 22 2 
14 11 11 18 
173 131 181 117 98 98 
21 28 18 24 
87 40 48 24 D 14 
9 26 34 50 
80 25 18 9 18 23 
38 21 4 ië 10 10 
17 10 1 10 7 1$ 
$6 16 14 ? $ 
15 1 8 4 i 
110 6 4 8 i 1 
4 4 l 11 
3 7 16 7 17 
330 356 186 179 207 9878 
8 4 
3 . 1 1d 4 J 
101 66 H 4 24 4 


1,084 790 651 684 619 814 


Includes muhiple completion wells that produce gas from one or more zones but oll from at 


least one sone, 


Source: American Petroleum Institute Quarterly Review of Drilling Statistics for the United 
States, Annual Summaries ive. 


1969 to 1974, inclus 
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Table 7.—Producing gas and condensate wells in the United States 
Dec. 31,  Dec.91,  Dec.81, Dec. 31,  Dec.81, Dec. 81, 


PAD district and State 1969 1970 1971 1972 1979 1974 
District 1: 
Maryland 19 16 14 16 18 18 
New Tork 318 600 600 650 789 700 
Pennsylvania 16,600 16,239 16,686 16,000 16,600 17,128 
Virginia .................- 111 118 115 180 178 174 
West Virginia ............ 18,600 20,702 21,025 21,324 21,400 21,460 
A 86.142 87.672 88,840 88,720 88,982 39,462 
District 2: 
F 8 8 LA 31 36 87 
Indiana ...---------------- 268 50 83 87 109 474 
—-— T 8,567 8,660 8,585 8,621 8,786 8,800 
Kentucky gn 6,418 6,913 7,418 7,099 7.224 7,307 
Michigan sg 211 1,286 1,171 1,817 1,146 603 
(Va WEE 11 11 2 
ebraska aa 85 85 29 29 29 
North Dakota ............ 88 29 29 21 44 34 
/// AAA 1,884 7,789 8,179 8,680 9,406 10,088 
Oklahoma `... 8,482 8,168 8,507 8,457 8,868 9,401 
Tennessee 6 16 20 8 
cc 81,330 $2,918 $4,082 $4,340 85,661 36,636 
District 8: 
EE „ 1 2 EN 15 15 6 
Arkan aas 998 1.008 1.018 1.041 876 1,172 
Louisan 9.354 9.690 9.748 9.486 10,851 9,248 
Mississippi ..............- 322 826 400 252 250 289 
ew Ma ea Ee 9,100 8,848 9,388 9,679 9,711 9,916 
Texas ee 23,689 23,417 23.280 23,378 28,805 24,646 
Noelle 48,464 48,290 48,829 48,816 45,208 45,226 
Distriet 4: 
Colorado ....... EEN 805 861 928 984 1,060 1,847 
Montana 1.098 739 1,056 1,116 1,118 1,460 
Utah EE 171 173 178 200 158 114 
Wyoming 821 800 840 887 850 900 
C 2.595 2,678 8,002 8,187 3.176 8,811 
District A: 
Alaska eee 44 61 40 50 62 62 
Arisona -...............-- 4 4 A 4 4 1 
California ...............- 891 980 962 1,086 1,008 1,142 
Tete) NEE 945 1,085 1,007 1,140 1.151 1,198 
Total United States * 114,476 117,483 120,210 121,158 124,168 126,329 


* Revised. 
1 Based on State reports, State estimates, and World Oil. 
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GH: 166‘ IST »89 y9r'z ps d SR on i CDEN HD L68'621 
199˙67 1 LS opt yet 967,5 Es Sea MR ee L29'8*T T2L'9g1 
8c6'962 188 661 OLY SILT 663 368 S ii £91963 9LT'L6T 
090063 688088 899'T 098‘? m Ra Se ES 269'882 687˙988 
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LGS Lë 080˙88 01 SR 92392 SREL 0ZL Las (AN G y»6'86 
898791 L92'922 L9L'2 089˙11 862 POTI 011 097 869191 880 01e 
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Table 11.—Comparison of actual firm requirements and firm curtailments for year April 


1974 through March 1975 with projections for year April 1975 through March 1976 
(Million cubic feet) 


Alabama-Tennessee Natural 

Gas CO 1... xem 
EE Gas Transmission 
Arkansas Louisiana Gas Co 
Bluefield Gas Co .........- 
Cities Service Gas Co ..... 
Colorado Interstate Gas Co 
ne Gas Transmission 


— ——ä—ͥL— — 2 — a o emm mm 


Co. 
Consolidated Gas Supply 
P5˙! ese EL 
East Wanteaiec Natural 
Gas Corp 
Eastern Shore Natural 
El Paso Natural Gas Co .. 
EE Gas Transmission 
Grand Gas Cord 
Granite State Gas Transmis- 
sion, In 4 
Great Lakes Gas Transmis- 
sion Co .........-.-..----- 
Kansas-Nebraska Natural 
Gas Co. Inc 
Kentucky-W est 


Virginia 
o o uoo ce eT 

Lawrenceburg Gas Trans- 
mission Corp 

Louisiane- Nerada Transit 


—— ———— mp o o — wm em 


COTD: ` ee eg 
Michigan Wisconsin Pipe 

Line Co 
Mid Louisiana Gas Co .... 
tn Gas Transmis- 


sion 
Mississippi 97 * Trans- 
mission Corp .........-.- 
Montana-Dakota Utilities Co 
ara Fuel Gas Supply 
Natural Gas Pipeline Co of 
Amerie n 
North Penn Gas Co ....... 
Northern Natural Gas Co 
Northwest Pipeline Corp .. 
Ohio River Pipeline Corp .. 
Pacific Gas Transmission Co 
Panhandle Eastern Pipe 
Line d 
Pond 55 Natural 
Southern Natural Gas Co 
Tennessee Gas Pipeline Co., 
a division of Tenneco, 


c 
Tennessee Natural Gas 
Lines, Inc 
e Eastern Transmission 


orp 
Texas Gas Pipe Line Corp 
Texas Gas Transmission 
COPD tuvo 8 


Transcontinental Gas Pipe 
Line Corp 


See footnotes at end of table. 


Total for year 
April 1974-March 1976 


Firm 
require- 
ments ! 


28,633 
150,932 
528,666 

1,215 
586,121 
$61,212 

1,456,815 
496 
120,894 
77,087 


6.815 
1,433,808 


81,565 
(3) 
4.048 

88.841 

87.288 

24.460 
5.371 
4.980 

18,014 


940,787 
29,886 


848,161 


219,954 
87,218 


169,421 
1,409,294 


801,000 
780,979 


11,635 
600,292 


2 1,300,320 


26,629 
1,084,460 
8 


114,140 
1,047,030 


Actual 


Volume 
cur- 
tailed 


8,272 


18.222 
156,667 


144 
100,179 
188,186 

9,001 
9,942 


886 
183,059 


648 
208,511 


22,787 
84,516 
y 


81,598 
47 
2,571 


112,279 


232,615 


34,123 
290,161 


Per- 

cent 

cur- 
tailed 


Total f 
April 1975-March > 1976 


Firm 
require- 
ments! 


31,814 
152,220 


881,729 
1,468,060 
509 
784,214 
79,484 


6,566 
1,417,836 


85,214 
(*) 
8,962 

86,741 

85,985 

27,696 
5,528 
4,691 

12,966 


968.808 
80,644 


860,052 


221,989 
88,013 


214,864 


1,429,748 
29,587 


804,738 
185,486 
am 
1,925,252 
29,650 
1,084,865 


771,141 
1,069,488 


Projected 


Defi- 
ciency 


8,200 


20,8 
158,1 


64 
88 


149,375 
18,660 


408,966 


45,729 
28,859 


2.1 
218,1 


56 
75 


170.880 


278.921 


140,8 


60 


429,350 


Per- 
cent 
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Table 11.—Comparison of actual firm requirements and firm curtailments for year April 
1974 through March 1975 with projections for year April 1975 


through March 1976—Continued 
(Million cubic feet) 


Total for year Total for year 
April 1974-March 1975 April 1976-March 1976 
Actual Projected 
Firm Volume Per- Firm Defi- Per- 
ire- cure cent re- ciency cent 
ments ! cure ments? 

tailed cient 
Transwestern Pipeline Co 425,845 59,236 18.91 461,087 04,428 20.48 
Trunkline Gas Co ......... 593,306 238,851 $9.83 695,604 $71,291 46.56 
United Gas Pipe Line Co 1,672,628 661,899 41.43 1,610,787 767,886 47. 68 
West Texas Gathering Co .. 91,721 55 >> 91,500 PN E 
Western Gas Interstate Co 7,520 M Wee 9,204 18 14 
Western Transmission Corp 1,788 SS ax 2,248 E us 
Tot!» 18,683,548 2,648,882 14.20 18,982,181 8,744,619 19.78 
Net requirements“! 14,825,477 x XX 16,042,061 XX XX 
Net curtailments* .. xx 2,016,133 xx XX 2,916,966 xx 


Net curtailments as a 
percent of net re 
quirements ........ xx XX 18.58 XX xx 19.89 


XX Not applicable. 

1 Requirement volumes reported in the Apr. 80, 1975, Form 16's have been adjusted to eliminate 
volumes transported for others and exchanged with others. 

GIAN inn Corp. reported all volumes are sold to Northwest Pipeline Corp. It reported no 
cu ents. 

® Bales deliveries were added to curtailments to obtain requirements. 

* After elimination of pipeline-to-pipeline requirements. 

5 After elimination of pipeline-to-pipeline curtailments. 


Source: Federal Power Commission. 
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Table 12.—Comparison of actual and firm requirements and firm curtailments for heating 
season November 1974 through March 1975 with projections for year November 1975 


through March 1976 
(Million cubic feet) 


Heating season Heating season 
November 1974-March 1975 November 1975-March 1976 
Actual Projected 
Firm Volume Per- Firm Deficiency Per- 
require- curtailed cent require- cent 
ments ! eur- ments ! defi- 
tailed cient 
Alabama-Tennessee Natural 
0 ˙ AAA 11,814 8,272 27.70 15,927 5,188 82.54 
nquin Gas Transmission Co 88,871 12,867 13.91 92,702 14,711 18.87 
nsas Louisiana Ges Co. 248,844 78.185 82.06 285,401 66,708 28.34 
Bluefield Gas Co 163 41 6.44 750 EX NA 
Cities Service Gas Co ........ 802,264 74,874 24.77 299,405 81,428 27.19 
Colorado Interstate Gas Co .... 189,784 Ser? 25 203,024 13,600 6.70 
Columbia Gas Transmission 
Corp 288224 @ © UP UD DEE TEE DD B 22282088 850,389 181,852 21.88 848,726 235,177 27.71 
Commercial Pipeline Co. Ine 829 E E 845 Sa ME 
Consolidated Gas Supply Corp 883,448 9.001 2.35 481,900 18,979 4.89 
East Tennessee Natu Ges 
S A 88,744 9,942 25.66 $9,611 18,849 88.69 
Eastern Shore Natural Gas Co 8,089 806 26.09 8,861 1,644 48.91 
EI Paso Natural Gas Co 606,284 108,289 17.08 605,814 148,568 24.52 
Florida Gas Transmission Co .. 16,218 mo 2s 19,965 SCH Sa 
Grand Gas Cor (3) (2) (2) (2) (2) (2) 
Granite State Gas 
ission, Ine 2,169 E -— 2,986 m on 
Great Lakes Gas Transmission 
Gate 86,846 £e n2 37,068 I1 xs 
Kanses-Nebraska Natural Gas 
Co., ANG: -sisinta 41,136 sd = 41,896 Sa m 
entueky- West Virginia Gas Co. 9,170 == we 11,887 ie m» 
wrenceburg Gas is- 
sion Corn 2,195 2 zi 2,209 642 27.98 
Louisiana-Nevada Transit Co .. 2,236 272 16.64 2,868 869 16.62 
cCulloch Interstate Gas Corp 6,162 Ge s 5.036 ER Se 
ichigan Wisconsin Pipe Line 
CO <- cancum o eau Eee 494,892 NN uc 805,022 17,000 3.87 
Mid Louisiana Gas Co .......- 14,400 1.810 10.49 15,461 2,097 18.56 
Midwestern Gas Transmission 
|o occ Bee ote ee 149,985 16,149 10.77 150,900 18,696 9.08 
Mississippi River Transmission 
Corp - ------------ -------- 131,614 890 .80 161,698 991 76 
Natlonel Fuel € Mu: [A D 128.345 648 Ji 139.612 5,196 3.72 
on e as supply rp 81 , . 
Natural Gas Pipeline Co. of 
BEE 507.115 ER Ga 626,616 aie -- 
North Penn Gas Co ........... 15,739 "ws 2 17,499 1,258 .19 
Northern Natural Gas Co .... 325,267 18,318 §.67 892.944 18,050 .59 
Northwest Pipeline Corp ..... 215,460 34,008 15.82 215,822 $2,384 15.00 
Ohio River Pipeline Corp .... 6,383 87 A8 5,649 259 4.58 
Pacific Gas Transmission Co .. 137,206 ud za 180,785 Se ER 
Panhandie Eastern Pipe Line S 
e WE EE 857,047 60,687 16.94 $60,975 85,646 28.78 
South Georgia Natural Gas Co 5,088 LE ee 8,415 27 1.82 
Southern Natural Gas Co ..... 218,629 70 08 282,298 SS déi 
Tennessee Gas Pipeline Co., 
a division of Tenneco, Inc .. 8 678,548 83,011 14.46 3 592,085 70,189 11.85 
Tennessee Natural Gas Lines, 
Ine- eege E 14,269 E as 16,231 xe Be 
Texas Eastern Transmission 
Corp EE 480,422 98,686 20.51 501,870 117,491 23.48 
Texas Gas Pipe Line GE 1,882 2 um 1,484 SE Se 
exas Gas Transmission Corp 389,806 14,179 4.18 858,408 44,987 12.78 
scontinental Gas Pipe 
Line Corn 480,452 123,628 25.71 496,700 180,426 86.32 
Transwestern Pipeline Co .... 180,040 28,707 18.94 194,905 48,572 22.86 
nkline Gas Co ............ 247.027 108,748 42.00 249,312 120,488 48.88 
nited Gas Pipe Line Co 676,927 265,464 89.31 709,971 820,189 45.10 
est Texas Gathering Co .... 81,259 a= oa 86,785 e SE 
estern Gas Interstate Co .... 8,468 a» m 8,355 e xa 
Western Transmission Corp .. 885 Ww xis 923 ee 2 
— —— ]" 8,664,550 1,828,569 185.28 8,965.802 1.674.288 18.67 
Net eurtaſlmen ts“! XX 1.019.203 XX XX 1,826,738 xx 


XX Not applicable. 

1 Requirement volumes reported in the Apr. 90, 1975 Form 16's have been adjusted to eliminate 
volumes transported for others and volumes exchanged with others. 

2 Reported all sales to Northwest Pipeline Corp. and no curtailments. 

8 Sales delliverles were added to curtailments to obtain requirements. 

4 After elimination of pipeline-to-pipeline curtailments. 


Source: Federal Power Commission. 
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Table 13.—Comparison of actual interruptible sales and curtailments for year April 1974 
through March 1975 with projected requirements and deficiencies for year April 1975 


through March 1976 
(Million cubic feet) 


Alabama-Tennessee Natural Gas Co 
Aigonquin Gas Transmission Co 
Arkansas Louisiana Gas Co Oo 
Bluefield Gas COO 
Colorado Interstate Gas Co 
East Tennessee Natural Gas Corp .... 
Eastern Shore Natural Gas Co ...... 
Florida Gas Transmission Co ......... 
Granite State Gas Transmission, Ine 
Kansas-Nebraska Natural Gas Co., Inc 
Louisiana-Nevada Transit Co 
Mississippi River Transmission Corp .. 
Montana-Dakota Utilities Co 
Northern Natural Gas CO 
Northwest Pipeline Cr 
Ohio River Pipeline Cor 
Panhandle Eastern Pipe Line Co.! 
South Georgia Natural Gas Co 
Southern Natural Gas Co 
Tennessee Natural Gas Lines, Ine .... 
Texas Gas Transmission Corp ....... 
Transwestern Pipeline co 


öĩ*¹—rs: 8 
Net requirement; * net curtail- 
ments 


Actual—year 
April 1974-March 19765 
Inter- Volume Percent 
ruptible cure cure 
require- tailed tailed 
ment 
11,050 3.385 30.18 
13,604 18,604 100.00 
19,842 19,842 100.00 
46 46 100.00 
50,449 17,905 85.46 
21,764 9,638 44.28 
1,808 1,728 95.56 
120,198 29,642 24.66 
831 190 57.40 
30.425 2.185 7.18 
1.510 RI 
7,760 BS Gef 
19,478 eee KS 
9,838 E 2 
20,787 9,531 45.85 
2,044 965 47.21 
71,042 28,758 88.44 
21,298 6,5 80.78 
122,651 68,778 56.08 
12,553 8,916 71.03 
4.080 3.107 76.15 
950 2a zu 
562,988 219,728 39.08 
§85,000 195,870 86.61 


Projected—year 
April 1975-March 1976 


Inter- 
ruptible 


require- 
ment 


582,688 
608,277 


Volume Percent 


defi- 
ciency 


811,619 
288,348 


defi- 
cient 


77.69 
100.00 
100.00 

54.64 

46.20 

93.88 
100.00 

48.17 

28.20 

15.55 

83.33 


100.00 
53.68 
46.97 
78.76 
50.00 
99.80 


58.60 
66.80 


1 After elimination of pipeline-to-pipeline requirements. 
3 After elimination of pipeline-to-pipeline curtailments. 
3 Reflects revised Form 16 filed by Panhandle. 


Source: Federal Power Commission. 
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Table 17.—Estimated daily productive capacity of natural gas in the United States 
(Million cubic feet per day at 14.78 psia at 60° F) 


Productive capacity Productive capacity 
Non-  Associ- Non-  Associ- 
Btate associ-  ated- Total Btate associ- ated- Total 
ated dis- ated dis- 
solved solved 
Alabama 117 14 181 ö ²˙ A 8 206 48 249 
Alaska 571 70 641 Oklahoma 6,358 1.652 8,010 
Arkansas s 5623 85 587 Pennsylvania `... 28 2 239 
California 1.001 612 1,013 CCC 20,197 4.996 25,193 
Colorado ..........-...- 449 71 520 Mr. 118 104 222 
Florida ...........-.... "ES s E Virginia 18 ER 18 
Illinois 22 1 9 10 West Virginia 456 b 461 
Indiana 1 1 2 Wyoming 784 810 1,094 
Kansas s 3.660 141 3.801 Other State ?: 1 ag 1 
Kentucky 178 6 188 
Louisiana! ............ 21,601 2,752 24,858 Total 
Michigan .............- 898 149 547 United States . 60,091 12,220 72,811 
Mississippi 92... 252 47 299 —— 
Montana ...........-.- 199 32 281 Gulf of Mexico: 
Nebraska .............- 6 1 18 Louisiana ......... 11,011 1,408 12,419 
New Mexico .......... 2,716 1,068 8,774 eas 1.278 21 1,294 
New Tork 8 x 8 
North Dakota 1 105 106 Total Gulf of 
Mexico 12.284 1.429 18,718 


1 Includes offshore. 


ic Includes Arizona, Iowa, Maryland, Minnesota, Missouri, South Dakota, Tennessee, and Washing- 
n. 


Source: Committee on Natural Gas Reserves, American Gas Association. 


Table 18.— Underground storage statistics, December 31, 1974 
(Million cubic feet at 14.78 psia at 60° F) i 


Total 
stored Total 
Num- Non- gas in reservoir 
associ- Oll Aqui- Number underground capacity 
State of ated and Oil fer Other of reservoirs (million 
reser- gas gas wells (million cubic 
voirs cubic feet) 
feet) 
Arkansas ss 5 6 == E ea ane 22 11,302 42,672 
California ............. 7 3 4 E " x 808 209,078 416,418 
Colo EE 6 4 1 He Be 11 65 17.962 80,016 
llinols .............-.- 81 8 25 1 22 ae 1,560 611,722 989,856 
Indiana .............-- 27 17 du s 10 Z 882 78,148 160,652 
Towa ee p 3 Sg 7 n 861 176,871 298,500 
Kansas ..........-..... 17 17 2M ut Ta ei 763 90,185 121.282 
Kentucky ..........-... 21 16 2 oe 4 ae 1,181 88,044 202,806 
Louisiana 6 6 SS aa s aS 1 174,888 257,297 
Maryland 1 1 aic 22 se "e 21,144 64,710 
Michigan .............- 88 84 1 1 PS 22 2,592 485,054 882,769 
Minnesota 1 bas m os 1 EM 4, 20,00 
Mississippi ._----------- 4 GES P as 21 69 16,084 109,645 
issourl .... 2... ...--- 1 we aia See 1 á 29,398 45,000 
Montana 5 B SC E my ES 184 142,066 218,152 
Nebraska .............- 1 1 Su -— ES ne 16 28,053 89,270 
New Mexico ........... 2 1 t ža 1 NE 42 19,807 67,274 
New York ` 18 17 SES = BS 1 788 99,889 141,658 
Ohio 22 22 AM s Mn REF 8,098 849,918 505,156 
Oklahoma 12 11 1 SE? is 25 221 225,657 832,189 
Pennsylvania 68 68 ES = M e 2,081 557,158 128,110 
Texas s ocaeca 18 1 b 6 ig RE 182 98,271 190,892 
Utah occ see cesta 2 Ja ue oue 2 z4 12 8,750 8,774 
Washington ` 2 M M z3 2 z2 64 20,894 21,706 
West Virginia `. 86 86 wie "e des 1,284 862,748 452,407 
Wyoming .............- 9 8 "E b ES 26 40,584 87,191 
Tota) ............ 867 288 15 8 51 5 15,950 8,968,754 6,868,801 
1 Coal. 
9 Salt. 
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Table 19.—Natural gas stored in and withdrawal statistics 
(Million cubic feet at 14.78 psia) 


1918 1974 
Btate Total Total Net 'Total Total Net 
stored withdrawn stored stored withdrawn stored 
Alabama  .............. 1,070 518 554 410 621 — 211 
Alaska ...............- 16,827 VE 16,827 18,268 E 18,258 
Arkana 2.218 1,632 686 1,788 1,448 336 
California ............. 92,381 65,516 26,815 129,945 50,411 19,834 
Colorado ..............- 10,678 6,388 5,290 11,444 12,854 — 910 
Connecticut ...........- 683 441 242 740 1,241 — 601 
Delaware .............- 285 c 255 - oe ES 
Georgia Tum 23 Ss 123 33 90 
Idaoooo 4 NM on 112 112 
Illinois ................ 283,112 158,590 74,522 282,284 184,640 41,144 
Indiana 46.617 S 14,151 86,070 28 — 1,218 
TEE 61,011 40,352 16,659 56,505 44,114 12,891 
Kansas ............-.--- 42,910 88.258 9.652 45,642 87,155 8,4 
Kentucky ............-- 54,892 $8,147 16,245 50,903 49,047 1,856 
Louisiana .............. 151,287 66,376 84,911 81,960 79,140 2,820 
Maryland .............. 11, 12,229 — 901 11,016 9,724 1,292 
assachusett 418 2.881 — 2,468 2.110 —1.707 
Michiga ns 299,766 268,071 81,695 287,776 806,09 — 17,816 
innesota ............. 29 ; 
Mississippi! EE 29,089 22,601 6,488 25,489 25,409 80 
Ill 10,847 9,7 1,117 9,41 8,225 1,188 
Montana " 12.404 4,666 19,791 14,847 i 
Nebraska ... .......... 6,280 2,128 8,152 5,667 5,304 
New Jersey ` yr 1,861 1,468 404 8,958 8,929 624 
New Mexico 5,061 2,024 8,048 12,589 58 12.581 
New Tork 40,277 89,117 1,160 66,408 68,712 2,691 
North Carolina ....... 91 — 91 2,626 2,488 148 
Gio 179,078 158,667 25,411 152,580 178,990 — 26,410 
Oklahoma 88.000 65,798 22,202 10,076 18,856 — 8,279 
Oregon ..............-. 189 "ee 189 b e b 
Pennsylvania .......... 821,757 277,187 44,570 265,901 906,548 — 40,647 
Rhode Island .......... 91 91 6 248 654 —411 
South Carolina ........ 48 42 6 80 68 27 
Tennesse 1,006 26 1,680 1,750 804 946 
Texas o oce . 46,692 45,188 1,404 64,705 55,809 —604 
Utah EE 2,320 693 1,627 999 $17 682 
Virginia `...  ...... 820 181 188 112 258 — 146 
Washington 8.598 5.680 2.918 7,998 6,510 2,483 
West Virginia ......... 184,984 161,474 28,510 124,988 141,995 — 17,007 
Wisconsin .............. 166 2 166 AM 881 — 881 
Wyoming . BEES 9,854 7,214 2,640 7,025 8,199 — 1,174 
Total ............ 1,974,824 1,582,820 441,504 1,784,209 1,700,546 83,668 
Table 20.—Average wholesale prices for 14 large cities and adjacent areas 
(Cents per Mcf) 
Standard metropolitan July1, July1, July1, July1, July 1. July 1, Julyl1, 
statistical area 1969 1970 1971 1972! 19131 1974! 19751 
Baltimort eee 41.98 48.98 62.60 58.22 54.51 65.21 96.40 
/// AAA 68.64 68.76 76.17 16.78 88.01 114.10 140.17 
Ghee a 29.68 81.98 86.04 86.65 44.76 55.6 72.68 
Cleveland ........................-- 40.50 44.64 49.09 62.90 52.14 62.72 18.12 
BE 38.82 89.91 41. 47.84 61.21 68.51 82.14 
eles EEN 31.60 4 88.78 40.74 42.25 50.58 74.57 
Minneapolis-St, Paul 36.29 86.80 46.14 62.08 55.67 67.98 
ewark (and New Jersey suburbs of 
New Tor!) 48.90 43.45 47.18 68.61 56.91 77.02 
ew Lorrr kk 41.52 42.51 45.98 51.98 64.17 71.64 98.78 
Philadelphia . .................-.-- 48.20 48.42 46.90 58.28 66.64 7 95.80 
Pittsburgh ggg 88.87 48.44 49.78 49.26 48.24 65.07 76.80 
St. Louis (Missouri portion only) .. 83.71 87.26 41.62 49.87 68.96 61.18 90.28 
San Francisco-Oakland ? ............ 80.81 88.67 85.17 86.52 30.24 49.01 94.27 


Washington D.C O 47.18 61.06 61.64 60.29 59.74 71.60 103.51 


Rate 5 rates in effect subject to subsequent reduction and refunds as of July 1, of 
year ca 

? Deliveries are not at city gates. Distributors must transport from State lines (California-Oregon 
and California-Arizona). 


Source: Federal Power Commission. 
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Table 21.—Average price of residential heating gas by area 1967—75 
(Dollars per 10 therms) 


Standard metropolitan Janu- Janu- Janu- Janu- Janu- Janu- Janu- Janu- Janu- 
statistical area ary ary ary ary ary ary 
1967 1968 1969 1970 1971 1972 1978 1974 1975 
Atlante coco 0.824 0.824 0.824 0.824 0.824 1.009 1.107 1.117 1.218 
Baltimore 1.284 1.225 1.265 1.332 1.327 1.513 1.618 1.564 2.017 
poe 22 1.416 1.426 1.436 1.499 1.568 1.802 1.814 2.108 2.588 
ß ee 878 . 870 905 932 1.028 1.218 1.228 1.461 1.854 
Chicago- Northwest Indiana . .932 .944 895 965 1.021 1.110 1.130 1.207 1.482 
Cineinn ate 757 11 752 799 812 .948 .974 .992 1.828 
Cleveland ..............--..- .186 .129 .132 747 858 896 988 928 1.229 
Dallas 22222 727 740 755 847 849 868 890 888 .914 
Detroit e -= 850 850 .850 866 878 953 998 1.155 1.850 
Houston Tas 761 112 .871 875 928 .957 1.000 1.042 1.499 
Kansas City .............- 575 569 .609 681 669 711 720 771 
Milwaukee ..............-- 1.067 1.067 1.101 1.247 1.272 1.850 .891 1.446 1.576 
Minneapolis-St. Paul ...... 828 .810 851 .811 .918 998 1.073 1.119 1.864 
New York-Northeast New 
Jersey ..........-....-.- 1.805 1.290 1.299 1.320 1.868 1.568 1.660 1.887 2.293 
Philadelphia — 1.880 1.879 1.360 1.881 1.480 1.459 1.531 1.714 2.009 
Pittsburgh ............--.- 796 . 809 845 880 . 970 1.018 1.004 1.144 1.418 
St. Louis s 839 .888 .842 .916 979 1.093 1.097 1.178 1.454 
San Francisco-Oakland .... 610 608 .610 .622 114 162 .840 .920 1.291 
Seattle |... lll. 1.167 1.150 1.150 1.159 1.159 1.249 1.270 1.580 1.886 
Washington, D.C Eb 1.847 1.287 1.815 1.362 1.860 1.605 1.569 1.599 2.149 
U.S. average e .881 888 844 874 920 1.010 1.047 1.188 1.879 


Source: Bureau of Labor Statistics, Monthly release, "Release Prices and Indexes of Fuels and 
Electricity" table 7 ; U.S. average, table 2. 


Table 22.—Liquefied natural gas (LNG) exports, 1974 
Exports to Japan 


Phillips Marathon 
Petroleum Co. Oil Co. 
from from Total 
Port Nikiski, Port Nikiski, exports 
Alaska Alaska 
Volume shipped: 
Barre 42 U.S. gallons __ 10,011,492 4,248,761 14,260,258 
Mef equivalent & 14.78 pa 85,881,041 14,926,628 60,257,669 
Average Btu per cubic foot -------------------- 1,006 1,006 1,006 
Value: 
Total dollars 26,089,777 11,052,897 $7,142,174 
Average price ....... ........ cents per Mef __ 78.84 74.06 78.90 


Source: Federal Power Commission. 
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Table 25.—Natural gas: World production by country 
(Million cubic feet) 


Country 3 


North America: 
Barbados 


United States 
th 


Mexico 


c — 2 
——— 2 t — 
——— 2 — 
——— 22 — 
—— —— 
—— 2 


Belgium © 
Bulgaria 
Czechoslovakia 
Denmark 
France ........--.- 
Germany, East? ... 
Germany. West! ... 
Hungary ? 
Italy 


N etherlands. 
Norway .......-...- 
Poland ........-... 
Spain ........-.... 


^o 


U.S.S.R 
United Kingdom .. 
Yugoslavia ........ 


Africa: 


Asia 


Petey rtv 


Bahrain „ 
Brunei 


— — 2 — vn em e 
—— eww —ü— z 
ne ewe me — — 
wm ex Ó— —— eww — M 

— — — 


-æ —— — em 4 vr wm m 
—— oom 


weer ee wee gë we ee 


United p 
Emirates: 
Abu Dhabi* . 
Dubai * 


1972 
Gross Marketed 
produc- produc- 
tion 3 tion ° 
* 140 r 127 
8,816,153 2,918,687 
60,282 96,019 
F 104,838 r 61,084 
24,016,109 22,681,698 
211,648 218,850 
120,965 81,562 
48,861 e 8,500 
r 285,098 * 144,069 
115,622 r 66,448 
5,328 e 500 
64,440 * $1,144 
r 1, 625, 178 r 387,718 
8 6, 280 5.280 
69,827 66,469 
r $1,822 r 1,822 
9 7,169 7,169 
r 41,086 * 41,035 
984 OO) 
886,694 260,874 
r8 178,515 r 178,615 
* 646,241 * 686,679 
*8144,295 * 144,296 
8 501,009 501,009 
2,063,078 2,062,448 
e 18,200 (*) 
5 205,636 205,686 
F 978,670 r 925,622 
9 141 141 
e 8,200,000 7,818,136 
r 8 989,881 r 989,881 
8 48,861 48,861 
e $60,000 119,716 
81,898 e 2,000 
r 6561 r 551 
e 25,000 e 2,500 
© 12,000 1,201 
496,076 275.458 
1.8 1.76 
r 604,620 * 9,641 
83 35 
1,868 r 706 
5 102,200 102,200 
68,419 e 11 40,000 
* 826,000 r 26,000 
* 170,000 15,997 
11,800 8,900 
r 880,000 r 760,000 
55,224 82,736 
146,481 48,562 
1,469,730 447,908 
185,000 80,000 
5 4,386 4,886 
96,768 95,677 
* 647,808 * 181,648 
e 85,000 8,325 
90.000 1.500 
8 118,680 118.680 
e 180,000 e 52,000 
1,126.974 98.578 
40,000 8,000 
44.632 44,186 
24,000 5,0 
412,000 46,000 
44,000 12,000 


See footnotes at end of table. 


Gross 
produc- 
tion 8 


z * 140 
8,566,650 
6 
24,067,202 
814,798 


4 

* 8,800,000 
8 1,018,400 
8 46,938 


* 860,000 


12.000 
r artery 


22,647,649 
287,787 


8.334.222 
1,018,400 
46,988 


167,567 


1914» 

Groes Marketed 
produc- produe- 
tion ? tion 8 

e 14 el 
8,486,988 3,087,487 
144,678 60,911 
127,686 58,239 
22,849, KI? 21,000,522 
832,839 255,536 
144,128 60,589 
62,972 e 10,600 
248,687 127,508 
116,684 d 
287 e 1, 000 
69,848 31,767 
1,699,511 475,969 
0 8 7,170 e 7.170 
117,990 © 76,100 
246 2.246 
e 8, 000 e 8,000 
e 9 85,000 © 35,000 
1,084 (8) 
892,711 269,398 
8 293,110 298,110 
734.787 713,202 
8 178.892 178.892 
8 589,343 589,848 
2,956,707 2,956,671 
19,7 (* ) 
8 202,664 202,564 
1,068, 1,004,808 
e8116 e 115 
e 9,700,000 9,217,085 
8 1,160,293 1,160,298 
® 61,100 51.100 
e Le 000 211,110 
7.500 e 2,400 
7 678 678 
49,600 © 15,000 
* 19,000 1,610 
425,849 9 345,185 
2.081 1.991 
1,017,774 14,255 
e836 e 85 
* 7,600 1,119 
8$ 102,412 102,412 
100,010 11 68,265 
8$ 17,241 17.223 
248.811 176,820 
* 11,000 0 4. 
1.400. 1.200.000 
67,733 26.320 
199,59 * 40,000 
1,766,721 787,860 
80, 40,000 
8 2,821 2. 
e 102,000 100,540 
466,989 186,894 
© $1,000 e 2,800 
90,000 1,600 
8 175.000 175,000 
e 225.000 e 60,000 
e 1.570.000 e 219,000 
40.000 8.000 
56,084 55.872 
25,0 5.000 
570.000 65,000 
69,000 19,000 
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Table 25.—Natural gas: World production by country —Continued 
(Million cubic feet) 


1972 1978 . 1974» 
Country ! Groes Marketed Gross Marketed Gross Marketed 
produc- produc- produc- produc- produc- produc- 
tion $ tion ? tion ? tion? tion? tion ? 
Australia 5 8 112,588 112,688 5 144,754 144,764 © 165,164 165,164 
New Zealand ....... r 7,491 1 7,118 9,389 9,298 10,429 * 10,880 
Total 25a r 52,688,460 * 48,424,596 66,908,688 — 46,189,070 — 56,881,412 47.187.672 


* Estimate. P Preliminary. r Revised. 

1 In addition to the countries listed, Cuba and Thailand produce crude oil and presumably natural 
gas, but available information is inadequate to estimate output levels and the share of gross pro- 
duction that is classifiable us marketed. 

2 Comprises all marketed production (see footnote 3) plus gas vented, flared, reinjected for re- 
pressuring, and used to drive gas turbines (without being burned). 

3 Comprises all gas collected and utilized as a fuel or a chemical industry raw material or for 
gas left in fields, including gas used in oilfields and/or gasfields as a fuel by producers, even though 
it is not actually sold 

* Apparently, natural gas that is vented and/or flared is not included in reported gross produc- 
tion; marketed output presented here is the difference between reported gross production and re 
ported injection into reservoirs. 

5 Gross production not reported; marketed output has been reported in lieu of a gross production 
estimate because the quantity flared, vented, and/or reinjected is believed to be small. 

* Total production is obtained from coal mines. 

T Includes output from coal mines as follows, in million cubic feet: Czechoslovakia: 1972—12,825; 
1973—11,159; 1974—11,000 (estimate): West Germany: 1972—21,612; 1973—21,677; 1974—21,612 
(estimate); the Netherlands: 1972—1,286; 1973—671; 1974—300 (estimate); Poland: 1972—7.840; 
1978—7,628; 1974—7,400 (estimate): the United Kingdom: 1972—8,567; 1979—4, 485; 1974—4,600 
(estimate) ; ; and Japan: 1972—9,358; 1973— 10,806: 1974—10, 900 (estimate). 

8 No marketed production reported ; there probably is some small field use in both Denmark 
and Norway, and in the cnse of the latter there was extraction of natural gas liquids reported in 
1978 and 1974, but available information is inadequate to make reliable estimates. 

* Available statistics, used for both gross and marketed production, comprise marketed production 
plus gas injected into reservoirs for repressuring, but exclude gas vented and/or flared. In 1968 
(latest available figure), gas used for repressuring constituted only 0.4% of the total. Information 
is inadequate to make a reliable estimate of gas vented and/or flared, but it is believed to have 
remained small. 

10 Includes gas injected to reservoirs for repressuring. 

11 Excluding gas used for gas lift. 

1? Data are for year ending June 30 of that stated. 

13 Includes !$ of production reported for the former Kuwait-Saudi Arabia Neutra] Zone. 


ZEN Google 


Natural Gas Liquids 


By Ronald Prehoda and Leonard L. Fanelli ° 


For the second year in a row, overall 
production of natural gas liquids (NGL) 
at natural gas processing plants declined. 
Production in 1974 was 616 million barrels 
or 3% below that of 1973 (634 million 
barrels). This reflected primarily the de- 
cline in availability of natural gas for 
processing. In 1974, nearly 1 trillion cubic 
feet less gas was produced. 

The demand for propane was approxi- 
mately 5% below that of 1973, reflecting 
the warmer than normal winter weather 
that occurred across the nation. In addi- 
tion consumer awareness of the need for 
energy conservation and resistance to 
higher prices contributed to the decrease 
in propane demand. 

NGL are products obtained from natural 
gas processed at natural gas processing 
plants. Included are ethane, liquefied pe- 
troleum gases (LPG—butane, propane, and 
butane-propane mixtures), isobutane, and 
other mixed gases. Also included in the out- 
put of these plants are natural gasolines, 
plant condensate, and at plants equipped 
with fractionators, finished products such as 
gasoline, special naphthas, jet fuel, kerosine, 
distillate fuel oil, and other finished pro- 
ducts are obtained. 

Data presented in this chapter were 
compiled from operating reports of plants 
that process natural gas. Included are all 
NGL, except the small volume considered 
to be negligible in national and State 
totals, recovered at pipeline compressor 
stations and gas dehydration plants. Plant 
condensate is included in NGL; field 
separated condensate, however, is included 


with crude oil. Ethane and liquefied gases 
such as butane and propane, recovered 
from the crude oil refining operations, are 
classed as liquefied refinery gases (LRG) 
and reported as refined petroleum products. 

The LPG industry continued to operate 
under the government's mandatory allo- 
cation program (initiated in 1973) ad- 
ministered by the Federal Energy Admini- 
stration (FEA). This program seeks to 
assure a continuing flow of the fuel to 
traditional and high-priority users such as 
residential and commercial. Along with 
allocation regulations were price controls 
which prescribed a maximum cents per 
gallon gross profit margin on fuel sold to 
various categories of users. 

On September 27, 1974, by Presidential 
Proclamation 4317, the President reduced 
the fee on imports of NGL from 30 cents 
per barrel to 15.5 cents per barrel. This 
proclamation provided for the fee to in- 
crease to 18 cents per barrel on November 
1, 1974, and to 21 cents per barrel on May 
1, 1975. However, Presidential Proclama- 
tion 4341, dated January 23, 1975, estab- 
lished a fee of 21 cents per barrel effective 
February 1, 1975. 

Unit value of NGL increased signifi- 
cantly during 1974. The 1974 output of 
NGL was valued at $3 billion, 4096 above 
the 1973 level. The unit value rose 71% 
to $5 per barrel compared with approxi- 
mately $3 per barrel in 1973. 


1 General engineer, Division of Petroleum and 
Natural Gas. 


2 Survey statistician, Division of Fuels Data. 
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Table 1.—Salient statistics of natural gas liquids in the United States 
(Thousand barrels, unless otherwise noted) 
1970 1971 1972 1978 1974 
Production: 
EECH ie ee 13,434 80,524 100,691 108,220 117,791 
UPG dolis accru ( 8 826,177 837,110 844,045 338.818 830,155 
Natural gasoline 161,274 159,732 156,450 155,880 144,129 
Other t ⁵ĩ˙?5—ùetͤ] wn 6. 8 45,031 40,449 87,030 31.510 24.023 
Tota] production n 605,916 617,815 638,216 634.423 616,098 
Imports ee a 8 21,179 38,976 63,829 85,276 77,076 
Exports `--o eee SES 9,955 9,391 11,469 9,927 9,032 
Domestic demand ......................-..- 609,050 622,384 700,351 695,046 668,787 
Value: Average at plant (dollars per bbl) .. 2.10 2.24 2.28 2.93 5.01 
Stocks at plants, terminals and refineries ... 69,002 94,018 84,243 98,940 114,295 
1 Includes isopentane, plant condensate, finished gasoline, special naphtha, distillate fuel oil, 
kerosine, and miscellaneous. 
DOMESTIC PRODUCTION 
The overall production of NGL declined Thousand 
for the second year in a row. Total pro- barrels Percent 
duction in 1974 amounted to 616 million Ethane | --9,571 +8.8 
barrels, 3% less than the 1973 production LPG 
Tu Propane ..........- — 6,347 — 8.0 
of 634 million barrels. Output of all Other 0 —2.811 —1.8 
categories of NGL declined with the ex- Natural gasoline and 
: isopentane ........... — 18,785 —8.5 
ception of ethane. Ethane registered an Other natural gas 
increase of approximately 10 million barrels liquids - — 5,458 —21.2 
or 8.8% over that for 1973. This increase Total — 18,825 — 0.3 


reflected the continued strong demand 
for this product as a petrochemical feed- 
stock primarily for ethylene manufacture. 

Of the major NGL components, natural 
gasoline and isopentane suffered the largest 
declines, which exceeded the gain in ethane 
production. This reduction in natural gaso- 
line and isopentane production was attribut- 
able to the reduction in demand for gasoline 
blending. Gasoline demand was reduced 
nearly 50 million barrels from 1973 levels 
largely by restrictions enforced by the FEA. 

The following tabulation shows the 
quantity and percent changes between 1973 
and 1974 of the major NGL groups: 


At the beginning of 1974 there were 
763 natural gas processing plants in the 
United States, 23 fewer plants than at 
the beginning of 1973. Throughput capacity 
at natural gas plants, however, increased 
by 1,354 million cubic feet per day to 
74,614 million cubic feet per day, an 
increase of 1.8%. Actual throughput was 
55,624 million cubic feet per day. Over 
47% of the plants were located in Texas 
and over 1656 in Louisiana. The reduction 
in the number of processing plants reflected 
the phaseout of facilities in areas where 
gas supplies have been depleted. 


3 Oil and Gas Journal. V. 72, No. 27, July 8, 
1974, p. 80. 
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PETROLEUM ADMINISTRATION FOR DEFENSE (PAD) DISTRICTS 


N 
2 WASH 7 


É 
OREG 2 


@ (inci. Alaska 
and Hawaii) 


WEST COAST 

(Incl. Alaska OKLAHOMA 

ond Hawaii) KANSAS 
MISSOURI 


ARKANSAS 
LOUISIANA 


LOUISIANA 
GULF COAST 
TEXAS 
GULF COAST 


Figure 1.—Maps of PAD districts and Bureau of Mines refining districts. 
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Figure 2.— The relative production of natural gas liquids components, 1964 and 1974. 
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Figure 3.— Production of natural gas liquids in the United States. 


RESERVES 


The American Gas Association (AGA) 
Reserves Committee estimated that proved 
reserves of NGL at yearend 1974 were 
6,350 million barrels. This is a decrease 
of 1.6% from the 1973 yearend figure 
of 6,455 million barrels and is the seventh 
consecutive year in which proved reserves 
declined. According to AGA data, the 
yearend reserve to production ratio was 
8.8:1 compared with 13.4:1 in 1967 (the 
alltime high for proved reserves) and 
8.7:1 in 1973. Only four States (Alabama, 


Alaska, Kansas, and Oklahoma) had net 
increases in proved reserves at yearend 
1974. Louisiana and Texas accounted for 
30% and 44%, respectively, of the total 
proved reserves, with significant reserves 
also reported in New Mexico, Kansas, and 
Oklahoma. Louisiana again, as last year, 
experienced the greatest volume reduction 
in reserves (110 million barrels) and also 
the greatest percentage decline (5.5%) 
among the States having major reserves. 
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CONSUMPTION AND USES 


Input of natural gas plant liquids into 
refineries totaled 272.4 million barrels, a 
decrease of 8.496 from the 1973 level. This 
total run to refineries represents 44% of 
total NGL production. Of this total input, 
32.4 million barrels were imports of plant 
condensate. 

The following tabulation shows ` ship- 
ments (inputs) into refineries in thousand 
barrels: 


Percent 
1978 1974 change 
Propane ....-.....-.- 2,755 8,465 + 25.8 
Butanes: 
Isobutane ....... 85,728 30.829 — 13.7 
Normal butane __ 25,990 29,110 + 12.0 
Other butanes .. 11,267 13,855 + 23.0 
Tota] butane .. 72,980 73,794 ＋ 1.1 
Butane-propane mix. 4,486 2,958 — 84.1 
Natural gasoline .... 164,455 147,603 — 4.4 
Isopentane .........- 5,895 -. —]100.0 
Plant condensate .... 66,911 44,596 — 21.6 
Grand total ... 297,482 272,416 —8.4 


Generally the lighter NGL (propane and 
butane) are blended at refineries, and the 
heavier items are run to process units. 

Domestic demand for LPG and LRG 
totaled 388.2 million barrels in 1974, down 


from 409.1 million barrels in 1973. Of the 
1974 domestic demand, 269.5 million 
barrels was for LPG produced at natural 
gas processing plants, 83.2 million barrels 
was for LRG for fuel use and 35.6 million 
barrels was for LRG for chemical use. 
Propane (including propylene) accounted 
for 303 million barrels or 78% of total 
LPG and LRG demand. Demand for plant 
propane was 214.8 million barrels. Refinery 
propane and propylene demand was 88.2 
million barrels of which 63.0 million 
barrels was for fuel use and 25.2 million 
barrels was for chemical use. 

Domestic demand for butane (including 
butylene) decreased to 74.7 million barrels. 
Plant demand was 54.2 million barrels 
whereas refinery demand was 20.5 million 
barrels of which 14.1 was for fuel use 
and 6.4 million barrels for chemical use. 

The domestic demand for ethane (in- 
cluding ethylene) increased 4.3% to 124.6 
million barrels in 1974. Virtually all ethane 
is used for petrochemical feedstocks. Ac- 
cording to the U.S. International Trade 
Commission, 1974 production of ethylene 
increased to an alltime high of 23.5 billion 
pounds. This compares with 5.9 billion 
pounds in 1960, 18.5 billion pounds in 
1971, and 22.4 billion pounds in 1973. 


PRODUCTIVE CAPACITY 


According to AGA, estimated productive 
capacity at yearend 1974 was 2.4 million 
barrels per day, an increase of 5,000 
barrels per day or 0.2% during the year. 
Each of the traditional leading producing 
States declined in productive capacity 
during the year except Oklahoma, which 
experienced a 5,000-barrel-per-day increase. 
Louisiana had the greatest decrease, losing 
85,000 barrels per day (11% of its ca- 
pacity), followed by Kansas, 14,000 barrels 
per day (10%); Texas, 13,000 barrels per 
day (1.2%); and New Mexico, 4,000 
barrels per day (4%). For the first time, 
Florida showed a significant productive 
capacity of 116,000 barrels per day. 

As NGL production is a function of 
natural gas production and processing, 
productive capacity is dependent upon 
rates of gas production from crude oil and 


natural gas reservoirs. AGA has defined 
productive capacity of NGL as the amount 
of hydrocarbon liquids that would be pro- 
duced coincident with the estimated pro- 
ductive capacity of natural gas based on 
unit recoveries at normal producing rates. 
Such estimated capacities are not limited 
by lack of capacity of processing plants or 
other surface facilities, and it is emphasized 
that adequate facilities would be required 
to effect the recovery of liquids from the 
natural gas produced at these rates. 

It should also be recognized that such 
facilities cannot be enlarged quickly. There- 
fore, the estimated NGL capacities relate 
to increased production of gas from oil 
and gas wells operating at their productive 
capacities, are theoretical and may not be 
realized in the event of an emergency.“ 
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STOCKS 


Stocks of NGL reached a record high of 
133.2 million barrels on September 30, 
1974. There were no critical drawdowns 
on propane stocks during the year. The 
lowest level for propane stocks occurred 
on February 28, 1974, which totaled 52.1 
million barrels or 54 days of domestic 
propane demand. This compares with Feb- 
ruary 1973 stocks of propane which totaled 
31.7 million barrels and represented only 
24 days of domestic propane demand. 
Propane demand in February 1974 was 
a little more than 25% below the February 
1973 demand. This building of stocks to 
secure levels reflects the generally warmer 
than usual winter weather that occurred 
across the nation. 

Total NGL stocks at both refineries and 
plants and bulk terminals at yearend 1974 
totaled 114.3 million barrels, or 15.4 million 
barrels more than at the yearend of 1973. A 
little over 75% of this total was in under- 


ground storage. NGL stocks at refineries 
amounted to 5.9 million barrels, an increase 
of 1.1 million barrels from stocks at yearend 
1973, whereas stocks at plants and ter- 
minals totaled 108.4 million barrels or 
14.3 million barrels more than at yearend 
1973. By type of liquid the major yearend 
stock increases at plants and terminals 
were: Butane, up 5.4 million barrels; 
propane, up 5.0 million barrels; and iso- 
butane, up 3.4 million barrels. Ethane 
stocks had a slight reduction of 0.5 million 
barrels. 

As domestic propane production declines, 
the gap between supply and demand will 
be made up by increasing imports. In 
preparation for this, more and more 
companies within the LPG industry are 
expanding their storage facilities. For ex- 
ample, Petrolane Inc. completed construc- 
tion of a refrigerated LPG storage terminal 
on the west coast, the largest in the United 
States. 


PRICES AND VALUE 


The average unit value of NGL was 
$5.01 per barrel, up significantly from the 
1973 level of $2.93 per barrel. The sharpest 
increase occurred in natural gasoline and 
isopentane, as indicated in table 5. LPG 
and ethane total value accounted for 
64.1% of the NGL total value. Although 
the volume of LPG and ethane increased 
less than 196, the aggregate value of pro- 
duction rose some 66.7% resulting from 
a 66.2% increase in the unit value of LPG 
and ethane. 

Most of this price increase occurred in 
LPG since there is no spot market for 
ethane. Also, sales of ethane are usually 
made under long-term contracts and there- 


fore ethane prices do not fluctuate as 
widely and frequently as propane and 
butane prices. Propane prices for example, 
rose sharply during the year; the average 
price paid for propane in Baton Rouge, La., 
was 16.06 cents per gallon compared with 
the 1973 average price of 9.13 cents per 
gallon, an increase of 76%. Table 17 indi- 
cates the comparison of the monthly prices 
paid for propane at various locations 
throughout the United States. 


* American Gas Association, American Petroleum 
Institute, and Canadian Petroleum Association. Re- 
serves of Crude Oil, Natural Gas in the United 
States and Canada and the United States Produc- 
tion Capacity as of Dec. 31, 1974. 
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FOREIGN TRADE 


Total imports of plant condensate and 
LPG in 1974 amounted to 77.1 million bar- 
rels. This represents a decrease of 8.2 mil- 
lion barrels or 9.6% from LPG and plant 
condensate imports in 1973. The decline 
in imports reflected the general slackening 
in demand for LPG. Despite this reduction 
in imports, LPG and plant condensate 
imports were, on a volume basis, the third 
most important item of liquid hydrocarbon 
product imports, ranking behind residual 
and distillate fuel oils. 

The number of countries from which the 
United States imported LPG dropped from 
22 to 14 in 1974. Canada and Venezuela 
continued to lead all other countries sup- 
plying 81% and 16% respectively of total 
United States LPG and plant condensate 
imports. 

Canada supplied nearly all of the plant 
condensate imports (98%) although these 
imports declined by 15% from the 1973 
level. 


WORLD 


The United States and Canada domi- 
nated world natural gas plant liquids 
output. Their combined production ac- 
counted for 72% of the total world produc- 
tion. In the Middle East, NGL production 
from the three major producers of associ- 
ated gas, Iran, Kuwait, and Saudi Arabia, 
amounted to 71.8 million barrels or 7% 
of the total. Of these countries, as indicated 
in table 20, Saudi Arabia showed the 
largest increase in production. 

In Algeria construction began on a 
plant to produce 450,000 tons per year of 
butane and propane, with allowances for 
future expansion to 750,000 tons per year. 
This plant is to be constructed by the 
State-owned petroleum company, Société 
Nationale pour la Recherche, la Production, 
le Transport, la Transformation, et la 
Commercialisation des Hydrocarbures (SO- 
NATRACH ). Construction began in Argen- 
tina on a natural gas processing plant to 


PAD district II continued as the leading 
importer among the five districts, ac- 
counting for 43% of LPG imports. Imports 
into district I declined by 2.6 million 
barrels or 30% from the 1973 level. 

Mexico continued as the leading im- 
porter, receiving over 98% of all LPG 
exported from the United States. Total 
LPG exports amounted to about 9 million 
barrels, a decline of 9.0% from 1973. 
However, value of LPG exports rose 62% 
to $92.7 million reflecting the increased 
price of LPG. 

As indicated in table 19, Japan’s total 
imports of propane from the United States 
in 1974 declined to 1,003 barrels from the 
1973 levels of 401,000 barrels. This decrease 
reflects a shift in the purchase pattern by 
Japan to other propane exporting countries. 

The breakdown of exports between the 
various products were as follows: Butane 
1.5%, propane 25.9%, and butane-propane 
mixtures 72.6%. 


REVIEW 


produce 61,500 tons per year of propane 
and butane. 

The Canadian Government approved two 
projects, one a major ethylene plant and 
the other a dual pipeline system, to trans- 
port ethane and propane to the United 
States and throughout Canada. An ethane 
plant will be built at Fort Saskatchewan 
by Dow Chemical of Canada Ltd. Dome 
Petroleum Ltd. will build a twin pipeline 
system from Fort Saskatchewan to Sarnia, 
Ontario. One will carry ethylene from 
Alberta to Sarnia and the other light 
hydrocarbons, mainly ethane, to a point 
in Michigan. The hydrocarbons line will 
then join a new line to Green Springs, 
Ohio. Initially, Dome will be permitted to 
export 84 million barrels of ethane between 
1976 and 1983 and 17 million barrels 
of propane between 1978 and 1982. Can- 
ada had proved NGL reserves of 1.6 billion 
barrels at the end of 1974. This represents 
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a 25-million- barrel increase over the 1973 
yearend reserve figure and ended 4 con- 
secutive years of decline. 

The Government of Dubai entered a 
joint venture with Sunningdale Oils, Ltd., 
to construct a gas-processing plant and 
gathering facilities to extract NGL. In 
Dubai as in most other Persian Gulf oil- 
producing States, large volumes of natural 
gas, being produced in association with 
the output of petroleum, are currently 
wasted. 

The Hungarian Oil and Gas Trust began 
construction of a new plant at Szeged, 
Hungary, for processing natural gas. First 
stage processing capacity is 3.75 million 
cubic feet of gas per day. 

Atlantic Richfield Co. finalized plans 
for the construction of a 375,000-barrel- 
capacity, prestressed concrete LPG storage 
barge. This barge, the first ever constructed 
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for refrigeration and storage of LPG, is 
a part of the world’s first totally offshore 
facility for the recovery, storage, and load- 
ing of NGL. This facility is currently being 
built in the Java Sea offshore Indonesia. 

In Saudi Arabia the Arabian American 
Oil Company announced that its produc- 
tion of NGL rose by some 42% during 
1974 to an average of about 138,000 
barrels per day. 

Texas Eastern Transmission Corp. and 
a Northern Natural Gas Co. subsidiary, 
UPG Inc., bought 143 acres on the 
Houston Ship Channel for a major terminal 
for gas liquids imports. The project would 
involve a 14-mile pipeline to Texas East- 
erns Mont Belvieu, Tex., underground- 
storage terminal. This action is in antici- 
pation of future increased imports required 
to close the gap between domestic demand 
and domestic supply of NGL. 


TECHNOLOGY 


New cryogenic technology for extracting 
higher percentages of the ethane from 
natural gas has been developed. Extraction 
of ethane in the range of 70% to 80% 
of total content in the gas was generally 
uneconomical until the development of 
this new cryogenic technique. Thus, in- 
dustry now has the ability to add large 
new increments of ethane from an essenti- 


ally static natural gas supply. 

The technique employs turbines through 
which high-pressure gas is expanded, re- 
sulting in very low temperatures (about 
—150°F). Ethane and heavier components 
of the gas are liquefied at the low temper- 
atures, allowing their separation from the 
gas. 
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Table 7.—Production of natural gasoline by vapor pressure and PAD district 


in the United States, in 1974 
( Thousand barrels) 


District District District District District 


Reid vapor pressure I II III IV V Total 
12 pounds and less 331 2,815 68,896 1,242 767 74,051 
Over 12 pounds including 14 pounds 841 6.746 20,872 1.926 45 80,436 
Over 14 pounds including 18 pounds 3 4,400 7,124 433 147 12,107 
Over 18 pounds including 22 pounds ..... 12 262 847 49 1.040 2.210 
Over 22 pounds including 26 pounds ..... us 1,449 6,926 236 656 9,267 
Over 26 pound E 3,502 1,999 1,255 8,302 16,058 


ISE 88 1.198 19,174 112,664 5,141 5,957 144,129 


Table 8.—Comparison of 1973 and 1974 natural gas liquids production and value 


Dollars per 
Thousand barrels Thousand dollars barrel 
—— Percent ———————————— Percent ——- Percent 
1973 1974 change 1978 1974 change 1978 1974 change 
LPG and ethane ..... 447,033 447,946 +0.2 1,188,289 1,980,769 +66.7 2.66 4.42 -+66.2 
Natural gasoline and 
isopentane ........— 161,708 147,923 — 8.5 568,214 974,825 471.6 3.51 6.59 -+87.7 
Plant condensate .... 19,838 17,733 — 10.6 78,189 115,632 +47.9 3.94 6.52 -+ 665.5 
Finished gasoline and 
naphtha ..........- 3,239 1.259 —61.1 18,902 10.028 — 27.9 4.29 7.97 -+85.8 
Other products ...... 2,605 1.237 — 52.5 8,479 6,673 —21.3 3.26 5.89 + 65.8 
Total or average 634,423 616,098 —2.9 1,857,073 3,087,927 +66.3 2.93 5.01 -+71.0 


Table 9.—Estimated proved recoverable reserves of natural gas liquids in the United States 
(Thousand barrels) 


Changes in reserves 


in 1974 Reserves Dec. 81, 1974 
Reservekaü ⁵ kam !oq q —. —.k(.ag UN ́ͤ»[i1eñ— 
State Dec. 31, Extensions New field 
1973 and and new Non- Associated Total 
revisions reservoir associated dissolved 
discoveries 

Alabama ............--.---- 44.592 16,682 Ss 116,998 1,625 118,623 
Alaska _----------------- 343 600 MA Se 846 845 
Arkansas 5.044 580 mic 3,124 1.624 4,148 
California! .... .........- 105,963 2,996 ERE 3,004 95,228 98,232 
Colorado 208.022 2255 Ue cee 20,853 3,297 24 10,867 9,822 20,689 
Ferie eee 3,307 — 3,307 m E Se s 
Kansas ______________- ~~ 387,298 37.317 522 386.892 7,527 394,419 
Kentucky .......-....-.--- 45,324 2,241 397 44,676 Ta 44,676 
Louisiana! 1.992.537 89.625 33.701 1,607,399 274,982 1,882,381 
Michigan 2222 25,046 — 6.014 2.599 4,906 15,358 20,264 
Mississippi di! 14,090 — 1,282 1,147 7,021 5,572 12,593 
Montana ` 8.625 Se "v 459 2,487 2,946 
Nebraska ` 1,292 76 n 384 671 1,055 
New Mexico 413,150 22,056 166 288,303 108,726 897,029 
North Dakota 53,345 240 100 79 51,771 51,856 
Oklahoma ` 289,102 41,697 1,306 191,087 99,240 290,327 
Pennsylvania 659 SN EE 580 = 580 
Texas?! T 2,830,143 266,203 83,665 1,320,969 1.476,019 2,796,988 
Utah | eee oD seems 52.544 3,164 wes 645 51,709 52,354 
West Virginia 82.755 1.817 2,125 81,755 Be 81,755 
Wyoming 83,665 5,486 9 39,980 38,109 18,089 
Total m 6,454,707 543,480 16,361 4,109,128 2,241,321 6,350,449 


1 Includes offshore. 
Source: American Gas Association. 
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Table 10.—Estimated productive capacity of natural gas liquids in the United States 
(Thousand barrels per day) 


Productive capacity 
State Non- Associated Total 
associated dissolved 
/// Oe ... ¼ můq q E — 17 1 18 
AF ͤã ĩ³ðV2 / ⁰Aö . enu dee eo que 1 1 2 
Gen Ee tee Se 86 36 
G Ee eege 5 12 
Fh os ee Se hea eee eee z 116 116 
, ß e 124 130 
liess ð aae i. 9 P 
Louisiana® 2.2 noe eee ee et eee 618 18 691 
Ill ³ ð e ELE ELE 4 5 9 
Missisipiiiih˖nu: 22 2 8 5 
Montaña. -aor Ay ³ð A A 8 1 1 2 
(( ⁰˙¹“Wu . ⁰⁰yd y res tie efe 1 1 
New Mexiſſo oo «4««4«õ4«««««⸗“epꝝ 2 62 46 108 
North Dee 8 ux 5 
ABl.... edet eu Eed 117 66 183 
JJ ] ] é Kd ⁵ y y es ee su ĩð dee aa n 551 415 1,026 
t! EE 1 1 
West Virginia _____________________ „ 15 M 15 
Wyoming EE EEN 18 17 80 
J.. ³ 1.536 878 2.409 


1 During the heating season immediately following Dec. 31, 1974. 
3 Includes offshore. 


Source: American Gas Association. 


Table 11.—Production, stocks, and demand of liquefied gases and ethane at 
gas-processing plants and refineries 
(Thousand barrels) 


Butane- 
Ethane Propane Butane propane Isobutane Total 
mixtures 
Production: 
At gas-processing plants 117,791 206,639 87,171 8,027 88,418 447,946 
At refineries: 
For fuel use ..........-.- P 62,298 13,598 5,665 ES 81,561 
For chemical use ......... 6,330 25,155 6,442 655 8,181 41,768 
el! bo eee 124,121 293,992 107,211 9,347 86,599 571,270 
Net change in stocks: 
Liquefied petroleum gases: 
At gas-processing plants — 461 5,009 5,708 739 8,419 14,409 
At refiner ies Pë —260 843 — 102 199 1,280 
Liquefied refinery gases: 
For fuel use ...........-- "m — 715 — 457 — 474 e — 1,646 
For chemical use ........ S ES — 75 23 —2 — 88 — 142 
Exports . RSS EM 4,971 4,067 on ec 9,038 
eee, ^ 21,464 23,248 E Gen 44,712 
Used at refineries ... Ze 8,465 45,612 1,958 29,187 80,217 


Domestic demand: 


At gas-processing plants 118,252 214,818 54,194 437 em 887,701 
At refineries: 

For fuel use ...........-. ane 68,018 14,055 6,139 E 88,207 

For chemical uue 6,330 25,230 6,419 657 8,282 41,918 

dE 

err 124,582 303,061 14,668 7,288 3.282 512.826 


Yearend stocks: 
Liquefied petroleum gases: 


At gas-processing plants 4,562 64,718 20,992 1,565 10,686 102,518 

At refiner ies Pi 97 2,212 26 1,758 4,098 
Liquefied refinery gases: 

For fuel use ............. Wë 8,684 2,014 59 ae 5.757 

For chemical use ......... ES 112 89 1 22 174 

222222 OU TERT qo ws 

Total "tg ae 4,562 68,606 25,251 1,661 12,466 112,642 
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Table 13.—Liquefied refinery gases and ethane produced at refineries for fuel 


and chemical use in 1974 
(Thousand barrels) 


: Butane- 
States and PAD districts Ethane Propane Butane propane Total 
mixture 
District I: 
New Jersee 117 4,996 1,125 - 6,138 
Pennsylvania ............--.----.----- Gë 6,459 680 108 1,24" 
Other State:!!! ES 8,362 282 So 8,644 
Total District! 4442 17 14,817 2,087 108 17,029 
District II: 
RUIN E Ke 10,110 441 E 10,551 
Ha -cM E 563 258 1 822 
Kansas Lou . cedes 442 8,378 95 1 8,916 
Kentucky .........-.-.-----.2222.2.2-2-- ae 558 8 Sr 558 
Michigan 2.2222. 6222.22.20 seca ER 1.258 126 te 1,379 
Ohio: s scura 8 16 5,119 187 m 5,832 
Oklao mda So 2,553 279 80 2,912 
Other Stats? den 1,853 142 84 2,079 
Total District Ii 618 25,387 1.478 166 27,549 
District III: 
Alabama and Mississippi `... hes 1,771 986 800 8,007 
Arkansas EE m 371 42 e 418 
Louisiana: 
Gülf ccs eene 1,375 8,781 1,824 2,362 18,792 
ß Ge 126 846 151 623 
Total Louisiana 1,375 8,851 1,670 2,518 14,415 
New Mexico . ........-...--.-.--.-- SE 151 165 77 393 
Texas: 
ß EE 8,818 22,264 11,261 408 87,746 
Inland. «222 33s see 96 2,534 664 821 8,615 
Tota] Te as 3.909 24.798 11.925 729 41,861 
Total District III 5,284 85,948 14,788 8,619 69,589 
District IN: 
Colorado . 22222) . SER 111 62 2 175 
Montennsnn Em 624 66 88 128 
Utül i mere cce LLL Le SR 401 81 4 436 
Wyoming 25 254 175 100 529 
Total District IV ___.____.-------_- ae 1,390 334 144 1,868 
Dürer 511 9.911 4.584 2.283 17.289 
Total United States 6.330 87,458 323.221 6.820 123.824 


1 Includes Delaware, New York, Virginia, and West Virginia. 
? Includes Minnesota, Missouri, Nebraska, North Dakota, Tennessee, and Wisconsin. 
3 [ncludes 3,181,000 barrels of isobutane used for petrochemical feedstock. 
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Table 15.—R efinery input of LPG, by product and PAD district 
(Thousand barrels) 


PAD districts 

Item United 
I II III IV V States 

1972 
Popaneee EE na 5 3,851 s 78 8.934 
Normal butane __________________. 215 9,287 18,171 782 8,345 81,800 
Other butanes ___-—------------—- 53 6,518 2,840 1,238 1,220 11,864 
Isobutane ...................---.- 78 10,127 21,817 878 1,784 84,629 
Butane-propane min E 340 1,880 374 872 8,466 
Total LH» GMS 341 26,272 48.059 3.272 7,249 85,193 

1978 
Propane ...........-.-.---..-22.--2 ETC 485 2,278 7 85 2.755 
Normal butane ___________________ 148 7,419 14,864 385 8,174 25.990 
Other butanes _____._____________ 89 6,345 1,839 1,804 1,190 11,267 
Isobutane ____________________ ll 38 12,171 20.877 965 1.672 35,723 
Butane-propane mik kd on 835 2,720 282 1,149 4,486 
Total LPG ................- 275 26,705 42,578 8,443 7,220 80,221 

1974 
Propane 222: 22 EE ne PM 8.442 10 18 8. 465 
Normal butanne 233 12,137 18,573 861 2,806 29,110 
Other butanes ..............--.-- 13 1,216 3,089 1,928 1,489 13,855 
Isobutane _______-________________ 86 11,685 15,927 865 2,816 30,829 
Butane-propane mi 34 61 1.932 443 488 2,958 
Total LGG 376 31.159 37, 963 8,607 7,112 80,217 


Table 16.—Stocks of natural gas liquids and ethane in the United States 
(Thousand barrels) 


Other finished 
LP gases Natural gasoline products and 


and ethane and isopentane plant condensate Total 
— . — — at plants Total 
Date At plants At At plants At At plants and at re- Grand 
and refin- and refin- and At re- terminals fineries total 
terminals eries terminals eries terminals fine ries 
Dec. 31: 
1970 60,595 1794 4,323 1,765 1,074 451 65,992 8,010 69,002 
1971 ........ 83,659 8,693 8,678 1,485 1,084 419 88,421 5,597 94,018 
19712 74.859 3,077 8.384 1.418 995 510 19,288 5,005 84,243 
i SE n 88,109 2,818 5,075 1,085 922 936 94,106 4,884 98,940 
74: 

Jan. 312 80,048 2,947 5,063 1,865 709 1,078 85,820 5,390 91,210 
Feb. 28 18,131 8,137 6,510 1,195 493 1,079 84,734 5,411 90,145 
Mar. 31 .... 83,314 8,076 5,301 1,241 747 1.138 89.362 5. 455 94.817 
Apr. 30 89.437 3.361 5.618 1.478 652 806 95,707 5.645 101.352 
May 31 ..... 98,376 8,846 5.730 1.715 633 581 104.739 6.142 110.881 
June 30 — 104,505 4.178 6.170 1,738 681 643 111.356 6,559 117,915 
July 81 ..... 112,042 4,429 6,174 1,610 588 584 118,804 6,623 125,427 
Aug. 31 .... 118,049 4.555 6.470 1.418 601 582 125,120 6,555 131.675 
Sept. 80 ... 119,467 4,561 6,410 1,545 577 655 126.454 6.761 133.215 
Oct. 112 117.181 4,858 5,893 1,339 560 126 123,634 6,923 130.557 
Nov. 80 — 111,763 4.450 5.618 1.242 645 729 118.026 6.421 124.447 
Dec. 312 102.518 4.098 5.218 1.262 641 568 108,377 5,918 1114,295 


1 Includes 86,411,000 barrels in underground storage. 
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Table 17.—A verage monthly prices, liquefied petroleum gas (propane) in the 
United States 
(Cents per gallon) 


Jan. Feb. Mar. Apr. May June July 
New York:! 
1878-5 88 9.18 9.18 9.18 9.36 9.48 10.42 10.89 
1971; tine leek 17.75 20.81 18.24 18.24 18.24 19.67 20.89 
Oklahoma: ! 
1 oul SS 5.67 5.90 6.46 6.93 8.30 9.28 9.50 
typ MER MEOS EN 16.36 16.34 13.71 18.59 13.59 16.66 18.54 
Mt. Boxen Tex.:? 
e 6.02 6.21 6.74 1.22 8.39 9.44 9.88 
1914 Mr dE ME GE NE 16.67 16.31 14.48 14.48 14.48 16.49 18.59 
Baton Rouge, La.: 
1777 6.21 6.40 6.91 7.26 8.49 9.16 9.25 
1914. ..—— —— y 16.57 16.12 13.50 13.48 13.48 16.67 19.28 
Wood River, Ill. 
1975 PNEU EIE 6.96 6.96 1.15 8.09 8.71 8.79 8.79 
ub bark EE 18.23 17.84 16.84 16.34 16.34 16.34 17.31 
Los ‘Angeles Calif.: 
KREE 6.72 6.72 6.86 6.92 6.92 7.78 7.78 
2071 JJ EE 13.33 13.98 15.95 15.95 15.95 17.08 17.95 
Average 
Aug. Sept. Oct. Nov. Dec. for year 
New Vork: 1 
124 SS CUM IL En 10.89 12.14 11.69 12.37 13.38 10.68 
MODERNER 20.35 15.74 15.80 17.74 17.74 18.48 
kino: 1 ° 
1 ETERNI RR 9.50 11.40 13.88 18.83 13.86 9.58 
JJC OH 16.94 13.29 13.00 13.00 13.50 14.87 
Mt. Belvieu Tex.: 2 
EEN 9.88 10.78 12.79 12.97 14.42 9.56 
E EE EE 17.25 16.33 16.00 15.86 15.85 16.06 
Baton Rouge, La.: 
. ·⸗ netu 9.25 10.07 11.50 11.85 13.28 9.13 
O14. cect oto 8 19.02 15.64 15.67 16.64 16.64 16.06 
Wood River, Ill.: 
. = 8.79 11.08 13.56 15.03 16.81 10.06 
197 )%ßͤ́k—ů 8 17.34 17.34 17.34 17.34 17.34 17.12 
Los 1 Calif.: 
222ͤöĩ7éê4ĩ EES 7.78 1.18 9.50 10.38 12.74 8.15 
194 EE 17.95 17.95 17.95 17.95 17.95 16.66 


1 Producers’ net contract price after discounts and summer-fill allowances in tank cars and 
transport trucks. 
3 For pipeline input, minimum 10,000 barrels. 


Source: Platt’s Oil Price Handbook and Oilmanac. 
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Table 18.—LPG ' and plant condensate imported into the United States, by country 


( Thousand barrels) 


Hawaii Trade Zone 
Indonesia 


Saudi Arabia 
Singapore 
United Arab Emirates 
United Kingdom 
Venezuela 


Imports by PAD district : 
District I 
District 
District 
District 
District 


Plant condensate: 
Canada 


Total LPG and plant condensate 
i Includes LRG. 


——————————————S 


——— ——— — — — — ͥ ——— cc — — — — — cc 4 


—— — — ——— .o. — ͤ——««%é? cm mcm mmm 


———— 49—— — . ͤ—ò- ũ ñö b —[„—ñ e mm 3 mm mm ů —— — — 


1972 1973 1974 
. 55 = 
a 88 a 
si 97 — 
21,853 81,658 80,384 
126 188 Me 
pad 225 dp 
mg Kn 6 
d 5 $2 
ER 118 13 
5 2 Sé 
a8 64 "e: 
120 594 "a 
68 131 24 
KS 231 216 
rox 285 575 
E 8 55 
Ss 103 E 

25 32 1 
210 595 1,577 

e? 1 8 
E 856 84 
8,993 12,622 11,684 
32,401 47,801 44,112 
5,336 8,549 5,958 
14,441 18,417 19,304 
78 9,116 9,307 
5,405 5,496 5,585 
6,432 6,223 4,608 
31,282 37,460 31,840 
146 1 524 
$1,428 $7,475 $2,364 
63,829 85,276 11,016 


NATURAL GAS LIQUIDS 
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Table 19.—LPG ' exported from the United States, by country 
(Barrels) 
1973 1974 
Butane Butane 
Country Butane Propane propane Total Butane Propane propane Total 
mixtures mixtures 
Australia 187 101 476 764 2a 274 214 48R 
Bahamas 388 960 s. 1,848 19 661 —— 680 
Bahrain Wës Se 550 550 SE SS 2,874 2,374 
Belgium .........-..--- 720 - m 720 pm 537 En 537 
Bermuda Gë Kéi 650 650 257 cum 417 674 
BRI! "m NE 67 61 1 22 2,778 2,119 
Canada 210,431 36,079 116,130 362.640 16.033 31.810 51.404 99.247 
Denmark .............- 108 WS 248 356 431 REM 46 411 
French Pacific Islands . SCH z r KS m 78 712 790 
Germany, es tt 26 213 901 1.140 666 33 150 849 
Guatemala ............- ap 728 9,198 9,921 m 15,564 9,074 24,638 
ISS! 46 2,520 A 2,566 ay 194 25 194 
II.. estate 241 1,756 133 2,136 173 579 271 1,023 
Jamie 50 184 38 267 ta 615 35 650 
Japan 68 401.032 — 401,100 Ge 1,003 394 1,397 
Mexico .........-.----- 537,490 2,738,301 5,852,018 9,127,809 112,925 2,291,557 6,481,674 8,886,156 
Netherland S 2c 3 3 215 1,361 1,566 
New Zealand .......... ES 1,351 121 1,472 190 8 moe 190 
Spain .........-----.--- vd 250 1,075 1,825 375 Bé e 375 
Switzerland ............ 80 194 321 545 113 275 ^ 388 
United Kingdom 192 33 1.522 1.747 573 1.288 32 1.898 
Venezuelas = ees 38 88 217 181 1,123 1,521 
Other ...........-.--..- 689 5,050 $,810 9,549 90 744 2,564 8,398 
Total 150,672 8,188,752 5,987,324 9,926,748 132,063 2,345,608 6,654,613 9,032,284 
Total value 
(thousands) ... $8,855 $23,845 $29,991 $57,191 $1,328 $23,388 369,748 892.664 


1 Data includes LRG. 
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Country ! 


North America: 
Mexico 
Trinidad and Tobago 
United States 

South America: 
Argentina 
Bolivia 


—— — vn mg 

—— — MÀ ee 
——————————— 
—— x — 
—— — e wl 


Ecuador 


Poland 


Yugoslavia 
Africa: 
Algeria 3 


———— — — 
-—— eww ——— —— wee ew em 
———— — — — 


Pakistan ` 
Saudi Arabia ...... 
Tatwan 
Oceania : 
Australia 


MINERALS YEARBOOK, 1974 


Table 20.—Natural gas plant liquids: 
(Thousand 42-gallon 


1972 
Natural 
gasoline 
Propane Butane Subtotal and Total Propane 
other 

1 29,541 r 19,459 r 49,000 * 60,829 £ 109,829 83,434 
NA NA 21,065 2,579 23,644 NA 
NA NA NA 137 137 "A 
218,039 92,459 810,498 827,718 638,216 212,886 
3,171 4,094 7,265 108 1,368 NA 
NA NA 51 e 100 * 151 e 24 
Sa - "E 1,497 1,497 "e 
1,664 1,161 2,825 2,159 4,984 1,811 
1,220 726 1.946 1.016 2,962 1,271 
NA NA 50 119 169 NA 
808 2 310 447 757 296 
NA NA 20,819 10,116 80,935 NA 
1,729 1,893 8,622 8,112 6,734 1,789 
NA NA 23 114 1 137 NA 
um PON M T 547 Y 547 za 
E we, NE 880 880 E 
NA NA 46 251 803 NA 
NA NA NA NA 67,000 NA 
NA NA NA 1 2,375 r 2,375 NA 
NA NA r e 470 r 265 r 735 NA 

NA NA NA * 7,068 r 7,068 N 
637 2,328 2,865 1,417 10,282 F e 520 
183 46 179 579 1758 146 
NA NA * 10 e 30 e 40 NA 
1 4,381 8,639 F 8.020 8,983 1 12,008 5,256 
NA NA 137 $1 168 NA 
7,629 7,376 15,005 5.580 20,585 1 € 8.500 
NA NA NA NA 65 NA 
NA NA 15,784 4,007 19,791 NA 
329 303 682 168 795 428 
NA NA 13,920 NA 13,920 NA 
NA NA e 10 NA * 10 b 
3 r 268,681 97183,486 r 474,552 r 442,728 T 984,345 8 266,316 


World production by country 


barrels) 


Butane 


22,436 
NA 


92,275 


8 133,764 


* Estimate. 


1973 
Subtotal 


55,870 
22,274 


805,161 


Fe 14,000 
9 


3 486,168 


Natural 
gasoline 
and 
other 


62,062 
4,299 
79 
829,262 


Fe 10,300 
z 9, 900 


3 465,297 


P Preliminary. 


NATURAL GAS LIQUIDS 


Total 


117,932 
26,573 
7 


9 
634,423 


38,869 


6,852 
137 
539 
608 

* 306 

79,000 

2,698 

762 


r e 10,300 
re 12,660 


1 e 17,200 
9 


1,034,035 


r Revised. 


Propane 
33,105 
NA 


206,539 


NA 
NA 


1,834 
1.268 
NA 
210 
NA 


1,751 
NA 


3 245,591 


NA Not available. 


1974 P 


Butane 


3 118,262 


Subtotal 


55.240 
23,484 


296.787 


3 428,760 


Natural 
gasoline 
and 
other 


59,228 
4,932 
$19,361 


3 416,806 


897 


Total 


114,468 
28,416 


616,098 


80,596 
1,9365 


* 146 
615 


1,015,216 


1 In addition to the countries listed, others, including most notably Hungary, the People's Republic 
of China, and Romania, may also produce natural gas plant liquids, but information is inadequate 
to make reliable estimates of output levels. Every effort has been made to include in this table only 
those natural gas liquids produced by natural gas processing plants, and to exclude natural gas 
liquids obtained from field treatment facilities including wellhead separators, because the latter are 
normally blended with crude oil and thus are included in statistics on crude oil output. In some cases, 
however, sources do not clearly specify whether data presented represent only output of natural gas 
processing plants, or if they include field output. Thus, some of the country figures in this table may 
include field condensate. Where this appears to be the case, the country has been so footnoted, but it 
may also be true of other countries. 

3 Total of listed figures only, and as such represents an incomplete total, due to the fact that in 
the case of some countries, only the total butane and propane or only the total of natural gas liquids 
is reported in sources, and available information is inadequate to estimate the distribution of these 
totals by individual type. Summation of totals of propane and butane thus does not equal the re- 
ported subtotal, nor does the summation of this subtotal and natural gasoline and other equal the 
reported natural gas plant liquid total. 
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Nickel 


By John D. Corrick 


Domestic nickel consumption in 1974 ex- 
ceeded the high level reached in 1973 and 
resulted in a tight supply situation that 
lasted through most of 1974. The limited 
availability of nickel resulted from record 
consumption and a substantial increase in 
consumer stocks. The supply situation was 
compounded by delays, up to 6 months, in 
the scheduled startup of Marinduque Min- 
ing & Industrial Corp.'s mine and smelter in 
the Philippines, Freeport Queensland Nickel 
Inc.’s mine and treatment plant in Aus- 
tralia, Amax Nickel Divisions’ rehabilitated 
refinery in Louisiana, and production from 
the mine and smelter located in Botswana. 
Data collected by the Bureau of Mines indi- 
cated that the level of activity in the do- 
mestic nickel industry in 1974 was little 
changed from that in 1973. Domestic nickel 
consumption in 1974 exceeded the record 
consumption reported in 1973 by 5% and 
amounted to 208,000 tons. Ferronickel in- 
creased its share of the domestic nickel 
market in 1974 at the expense of pure 
nickel, but nickel oxide retained its 1973 
market share. The pattern of nickel con- 


sumption in 1974 changed very little from 
that of recent years with approximately 
47% consumed in steels, 21% in other 
nickel and nickel alloys, and 13% in elec- 
troplating. 

Changes that occurred in the U.S. supply 
base for nickel in 1973 became more pro- 
nounced in 1974. Imports of nickel from 
the U.S.S.R. continued to increase and were 
nearly three times those of 1973. Next to 
Canada, the principal U.S. supply sources 
for nickel were New Caledonia, the Domin- 
ican Republic, Norway, the United King- 
dom, and the U.S.S.R. The United States 
imported a record 220,655 tons of nickel in 
1974. 

The prices of various primary forms of 
nickel showed considerable upward move- 
ment during 1974. Yearend prices for the 
major primary forms were as follows: Elec- 
trolytic, $2.01 per pound; FN3, FN4, and 
FNC, $2.02, $1.98, and $2 per pound, re- 
spectively; and domestically produced fer- 
ronickel, $1.97 per pound. 


1 Physical scientist, Division of Ferrous Metals. 


Table 1.—Salient nickel statistics 


(Short tons) 
1970 1971 1972 1978 1974 
United States: 
Mine production! en 15,983 17,086 16,864 18,272 16,618 
Plant production: 
Primar 15.558 15,654 15,781 18,895 14,093 
Secondary .................-- 23,159 r 26,886 85,926 r 32,629 20,930 
Exports (gros weight) ...... 81,466 26,143 21,671 22,070 80,442 
Imports for consumption - 156.252 142,188 r 173,978 F 190,418 220,665 
Consumption ` 155,719 128,802 159,286 197,728 208,409 
Stocks Dec. 81: Consumer 24,708 16,005 26,260 r 28,759 45,284 
Priee cents per pound .. 128-133 188 138-153 168 158—201 
World: Mine production 692,710 702,027 r 678,817 r 757,366 825,723 


T Revised. 
1 Mine shipments. 
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DOMESTIC PRODUCTION 


The Hanna Mining Co. at Riddle, Oreg., 
was the sole U.S. producer of primary 
nickel in 1974. Byproduct nickel salts and 
metal were produced at copper and other 
metal refineries; part of the byproduct 
nickel originated from scrap. Amax Nickel 
Division of AMAX, Inc. began production 
of nickel late in 1974 at its rehabilitated 
nickel-copper refinery at Port Nickel, La. 
The first 40-ton shipment of nickel-copper 
matte produced in Botswana was shipped to 
Port Nickel in March. The principal prod- 
ucts will be nickel briquets, copper, and 
cobalt. Interest in the possible development 
of copper-nickel deposits in northeastern 
Minnesota remained high throughout 1974. 
Numerous hearings were held and environ- 
mental reports produced dealing with con- 
troversies over developing the deposits. The 
International Nickel Co. of Canada, Ltd. 
(INCO), asked for and received permission 
from the U.S. Forest Service to mine 10,000 


tons of copper-nickel ore from Federal lands 
southeast of Ely, Minn. The ore was to be 
shipped to INCO's Canadian facilities for 
testing. Near yearend AMAX Exploration, 
Inc., was seeking approval to dig a 1,700- 
foot-deep test shaft near Babbitt, Minn. A 
task force formed by the Minnesota En- 
vironmental Quality Council (EQC) began 
a study of the potential impact of copper- 
nickel mining in Minnesota. The inter- 
agency task force estimated that 3 years 
would be required to complete the study. 


Table 2.—Primary nickel produced in the 


United States 
(Short tons) 
1970 1971 1972 1973 1974 
Byproduct of 
metal 
refining - 2,909 2,681 2,506 958 873 
Domestic 


ore 12,649 18,078 18,226 12,987 18,220 


Table 3.—Nickel recovered from nonferrous scrap processed in the United States, by kind 
of scrap and form of recovery 


(Short tons) 
Kind of scrap 1978 r 1974 Form of recovery 1978 * 1974 
New scrap: 
Nickel-base ` 1,408 1,054 As metal .................- 1.358 1.280 
Copper- base 3.996 4.224 In nickel-base alloys s 1.192 1.272 
Aluminum base 673 627 In copper-base alloys s 11.137 7,400 
In aluminum-base 
Total ` ee 6,072 5.905 allo 844 980 
Old acta: In ferrous and aun. i 187051 inik 
° temperature alloys! ...... ; 8 
Nickel- basses 25.557 14.040 : 
Copperbase |. 5.5 0— 631 598 In chemical compounds .... 73 83 
Aluminum bases 363 387 Total 82.629 20,930 
Total ............--- 26,651 15,025 
Grand total 32.629 20.930 
r Revised. 


1 Includes only nonferrous nickel scrap added to ferrous high- temperature alloys. 


CONSUMPTION AND USES 


The domestic nickel industry in 1974 
continued to consume a proportionately 
greater amount of ferronickel than in pre- 
vious years. In 1974, ferronickel accounted 
to 22% of the total nickel consumed com- 
pared with 18% in 1973 and 14% in 1972. 
Most of the ferronickel was consumed in 
stainless and alloy steels. Pure nickel ac- 
counted for 59% of the total nickel con- 
sumed in 1974 compared with 62% in 1973 
and 69% in 1972. Principal consumption of 
pure nickel occurred in the production of 


nickel wrought products and nickel alloys, 
electroplating, stainless steel, and superal- 
loys. The pattern of nickel consumption in 
1974 was as follows: 35% in stainless and 
heat resisting steel, 21% in other nickel and 
nickel alloys, 13% in electroplating, 11% 
in alloy steel, and 6% in superalloys. 
Consumption of nickel in 1974 was 
spurred on by strong demand for nickel- 
bearing alloys from chemical-processing and 
energy-related industries and turbine engine 
manufacturers. Turbine engines have found 
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increased usage in marine applications, 
standby electrical-power-generation equip- 
ment, and pipeline transmission pumps. Re- 
portedly, usage of nickel-bearing stainless 
steel in automobiles increased in 1974, with 
the single largest application being in wheel 


stainless steel in automobiles were in valves 
and levers that make up the early fuel evap- 
cration (EFE) system being used on Gen- 
eral Motors Corp. cars. Also more extensive 
use was made of stainless steelclad brake- 
line tubing during 1974. 


covers. Other new and innovative uses of 


Table 4.—Stocks and consumption of new and old nickel scrap in the United States in 
1974 


(Gross weight, short tons) 


l f d Stocks, Consumption Stocks, 
C ass of consumer an beginning Receipts — U end of 
type of scrap of year New Old Total year 
Smelters and refiners: 
Nickel and nickel alloys ----------- 1,736 2,440 1783 1,724 2,507 1,669 
Monel metall 379 2,438 664 1,741 2,405 412 
Nickel silver? ILL 489 3,790 431 8,096 8,527 152 
Cupronickel i.e 267 488 Gs 616 676 79 
Nickel residues 3,448 5,045 6,225 SÉ 6.225 2, 268 
Total oye o eh Set ee e gm 5,663 9.923 1,612 8,465 11,137 4,349 
Foundries and other manufacturers: KNIT geht VVV ee 
Nickel and nickel alloys ----------—- 7,868 8,128 EN 11,507 11,507 4,489 
Monel metall 17 129 Ste 130 130 16 
Nickel silver? „ͤ„ͤ4„ 2.682 24,957 21,997 1 22,004 5,635 
Cupronicke]! ... .. ...........--- 1,036 14.372 18,933 d 13,933 1,475 
Nickel residues 130 518 181 377 558 90 
er . 8.015 8.775 181 12.014 12.195 4.595 
Grand total: 
Nickel and nickel alloys 9.604 10.568 783 13.281 14,014 6,158 
Monel metall 396 2,567 664 1,871 2.535 428 
Nickel silver! ` 2- ----------------- 3,171 28,747 22,428 3,103 25,531 6,387 
Cupronickel! LEE 1.303 14,860 13,933 676 14,609 1.554 
Nickel residues 3.578 5,563 6,406 877 6,788 2,358 
7777771. ĩͤ A ĩðͤ d 13,578 18,698 7,853 15,479 23,332 8,944 


1 Excluded from totals because it is copper-base scrap, although containing considerable nickel. 


Table 5.—Nickel (exclusive of scrap) consumed in the United States, by form 


(Short tons) 

Form 1970 1 19711 1972 1 1973 1 1974 ! 

At! ð Ee, 112.825 95,639 110,422 121,821 123,996 
Ferronicke] `. 15,230 11,515 22.806 86,371 45,661 
Oxide powder and oxide sinter ....... 21.369 16.554 19.315 83,257 33,617 
Salts Duce hee ͤ Rice E reed d 8,792 2.376 3,939 8,668 2,026 
EIERE: ele dense cdd. 2,503 2,718 2,804 2,606 8,109 
z 155.719 128,802 159,286 197,728 208,409 


1 Metallic nickel salts consumed by plating industry are estimated. 


` 
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Table 6.—U.S. consumption of nickel (exclusive of scrap) in 1974, by use and form 
(Short tons) 
Commercially Nickel 
pure Ferro- Nickel sulfate Other Total of 
Use unwrought nickel and other forms figures 
nickel nickel salts shown 
Steel: 
Stainless and heat-resisting ....... 16,027 86,517 21,085 ote 78,766 
Alloys (excludes stainless) ....... 6,545 6,963 9,674 ES 23,270 
Superalloy ............--.-.-..-.---.- 11,814 590 14 12.992 
Nickel-copper and copper-nickel alloys - 9,19 2 80 22 9,283 
Permanent magnet alloys ------------ 4,350 758 189 z4 5,300 
Other nickel and nickel alloys ........ 42,035 413 1,252 1 44,082 
Cast. iron EE 2,618 417 123 E 1,515 5,273 
Electroplating! -.-...-.-_--.--------- 24,623 Eg 31 1,580 26,236 
Chemicals and chemical uses 1,388 Ka 237 268 1,964 
Other used 5,406 8 822 149 6,253 
Tota] reported by companies 
canvassed and estimated ..... 123,996 45,661 88,617 2,026 8,109 208,409 


1Based on monthly estimated sales to platers. 


2 Includes batteries, ceramics, and other alloys containing nickel. 


Table 7.—Nickel (exclusive of scrap) in 
consumer stocks in the United States, by 


form 
(Short tons) 

Form 1972 1978 * 1974 
Meta 18,516 11,858 25,789 
Ferronickel `... 8,959 7,186 11,614 
Oxide powder and 

oxide sinter ........ 2,806 8,018 6,289 
S/ ²· accesos 477 466 465 
Other ` 502 682 1,221 

Total ........- 26,260 28,759 45,284 

r Revised. 


Table 8.—Consumption, stocks, receipts, shipments and/or sales of secondary nickel in 


Use 


Steel (stainless and heat-resisting and alloy) .... 


Nonferrous alloys (super, 


copper-nickel, permanent magnet and 

other nickel) ........ 2 2. 2. LL ee 
Foundry (cast irons) .... 
Chemicals (catalysts, ceramics, plating salts 

and other chemical uses) 


Other ! 


Total reported by companies canvassed 
and estimateeeeet⁰U⁰*kkk·- 


1974 by use 
(Short tons) 
Shipments 
Receipts Consumption or 

sales 
44,966 41,768 1,798 

nickel-copper and 
6,898 6,491 51 
27 ͤ ͤ ⁵ eee it 85 76 ES 
Een w w oe 
Ceo E eee ea 1,368 1,250 10 
68,812 49,585 1,854 


W Withheld to avoid disclosing individual confidential data ; included with other uses. 


1 Includes companies that consume nickel bearing scrap in more than one end use category. 
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The producers price for electrolytic 
nickel showed considerable upward move- 
ment during 1974. Prices increased from 
$1.53 per pound to $1.62 per pound on 
January 4. Falconbridge Nickel Mines, Ltd. 
(Falco) raised the price to $1.85 per pound 
on May 16; INCO followed on June 28. 
Falco again raised the price to $2.05 per 
pound on December 1; INCO responded by 
raising the price to $2.01 per pound on 
December 20. Domestically produced fer- 
ronickel was increased on January 4 to 
$1.53 per pound of contained nickel and 


FOREIGN 


U.S. exports of nickel, nickel alloys, and 
catalysts were 53% more than those of 
1973. The quantity of exported nickel waste 
and scrap remained virtually unchanged 
from that of 1973, but the value of 1974 
exported scrap increased by 34% over that 
of 1973. 

Record quantities of nickel were imported 
in 1974, and exceeded 1973 imports by 
16%. Canada again dominated as the 
principal supplier in 1974 and accounted 
for 58% of the total nickel imported for 


again on May 16 to $1.81 and finally on 
December 27 to $1.97. Price increases for 
domestically produced ferronickel reflected 
increased costs in labor, materials, and sup- 
plies according to a Hanna Mining Com- 
pany spokesman. The price of foreign-pro- 
duced ferronickel was increased several 
times during 1974. The new prices effective 
October 18 were as follows: FN4, $1.98 
per pound nickel content; FN3, $2.02 per 
pound nickel content; and FNC, $2 per 
pound nickel content. 


TRADE 


consumption. Other major countries supply- 
ing the United States with nickel, in de- 
creasing order of magnitude, were the Do- 
minican Republic, New Caledonia, Norway, 
the United Kingdom, and the U.S.S.R. 
These countries in combination with Can- 
ada accounted for 92% of U.S. nickel im- 
ports in 1974. Imports of ferronickel (gross 
weight) continued to gain a larger portion 
of the total nickel imports and accounted 
for 33.7% of the total in 1974 compared 
with 32.7% in 1973. 


Table 9.—U.S. exports of nickel and nickel alloy products, by class 


1972 
Class Quantity 
(short 
tons) 
UnwroughRtkk 42 2.178 
Bars, , angles, shapes, 
sections ` E 2,140 
Plates, sheets, strip ------------------ 8,455 
Anl. 8 481 
WIN o Coe c ¼ĩ revera x: 553 
Powder and flakes `... 11 
EE 
Catalysts 2.2. e 2,578 
Tubes, pipes, blanks. fittings 
therefore, and hollow bars ........- 1,499 
Waste and scrayp 8,440 
Total 21,671 


-—— —ꝓ—ꝶä— ———— —ä—äc 


1978 1974 

Value Quantity Value Quantity Value 
(thou- (short (thou- (short ` (thou- 
sands) tons) sands) tons) sands) 
$6,469 3,764 $10,549 8,174 $11,522 
9,088 1,949 9,647 3,852 21,290 
16,625 8,821 20,470 8,524 49,857 
1,490 752 2,4 548 2,066 
2,638 697 8,818 1,117 6,056 
2,800 514 4,818 671 6,037 
2 11 61 19 56 
6,794 2,478 6,584 8,477 9,148 
8,831 1,825 9.815 2.908 17,226 
9,055 6,268 7,646 6,262 10,245 
68,768 22,070 76,808 80,442 188,498 
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Table 10.—U.S. imports for consumption of nickel products, by class 


1972 1978 1974 
Class Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
Gö§éöé— «⅛“ä 258 $6 8,207 $190 62 $2 
Unwrought ...................-- 125,364 330,825 120,083 843,494 137,314 450,342 
Oxide and oxide sinter .......... 5,988 12,038 6,301 13,466 6,449 15,081 
Sl ĩ ð2Aĩ ĩð 8 28.222 67,085 T 38,749 r 81,861 42,999 96,959 
Bars, plates, sheets, anodes ...... 198 683 r 267 r 1,164 842 1,665 
Rods and wire 694 2,964 790 3,959 696 3,722 
Shapes, sections, angles 1 7 rl T6 1 46 
Pipes, tubes, fittings ...........- 63 814 570 2,679 265 2,013 
Powder ...........-.---.-.....- 4,499 14,109 7,196 22,110 9,316 83,344 
Flakes EE 331 909 95 297 55 201 
Waste and scrap .....-........- 2,306 8,517 2,642 8,906 3,699 8,645 
Ferronicke] ...........--.----.- 51,741 35,857 89,780 70,532 102,430 87,255 
Total (gross weight) ..... 219,665 458,314 *° 274,681 r 544,214 803,634 699,175 
Nickel content r 173,978 XX 190,418 XX 220,655 XX 


* Estimated. r Revised. XX Not applicable. 
1 Nickel-containing material in slurry, or any form derived from ore by chemical, physical, or 
any other means, and requiring further processing to recover nickel or other metals. 


Table 11.—U.S. imports for consumption of new nickel products, by country 


(Short tons) 
Powder Oxide and Slurry and other ? 
Country Metal and flakes oxide sinter 

(gross weight) (gross weight) (gross weight) 1973 1974 

1973 197 1878 1914 1973 1914 Oro, Nickel Grose Nickel 
Australia 1.974 8,427 2,265 1,866 T ER dh II zs as 
Canada 88,974 90,476 889 4,205 6,227 6,872 38.646 "30,839 35.468 27,956 
Dominican 

Republic ....... 406 180 A "T zu E EM bs. e Er 
Finland 97 365 Ge 2e Se ES Ee oe EN ae 
France ` 1,812 70 2 ER 40 51 35 = se ue 
French Pacific 

Islands Gef bai SE e i oo eg — . "49 65,647 
Germany, West . 71 214 1 ou = S ES E a $G 
Japan ES 225 us is er 8 33 6 9 1 
Mozambique 149 6 CN "e aue T Gei T T m 
Netherlands 15 815 20 — (3) (3) m bir EN PA 
Norway  .....--- 14,516 16,512 48 59 Ge GE * at. oa za 
Rhodesia, 

Southern 8,944 1,902 is = Jz Sa SE cd T Lz 
South Africa, 

Republic of 8,087 8,741 830 254 EN s SE TM x xx 
Sweden ......... 61 19 (3) 25 EM a uc me RES Ee 
Switzerland ..... 56 62 1 25 M de "A SCH Se m 
U.S.S.R ........- 3,264 11.055 m E ES E e? en Gë SE 
United Kingdom - 7,208 8,569 3.715 2,953 14 2 70 47 59 49 
Other .......... "a 176 20 9 20 21 a> ae 44 7 

Total ____ 120,083 137,314 7.291 29,371 6,301 6,449 r 38,749 780,892 42.999 33,660 

T Revis 


ised 
lOre: 1978, Australia 118, Colombia 8,094, France less than 1 short ton; 1974 French Pacific 


Islands 62. 
2 Nickel-containing materials {n slurry, or any form derived from ore by chemical, physical, or 


any other means, and requiring further processing to recover nickel or other metals. 
3 Leas than ko unit. 


WORLD REVIEW 


Australia.—Late in 1974, the Australian veloped and that maximum benefits accrued 
Government disclosed new guidelines for to the Australian people. Thus, all mining 
foreign equity participation as it relates to enterprises must conform with the national 
control of the mining industry in Australia. interest. A major objective will be to pro- 
The guideline's basic aim was to insure that mote Australian equity in and control of 
the mineral resources of Australia were de- its resources and industries. The Govern- 
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ment desires maximum Australian. owner- 
ship of all mining enterprises engaged in 
exploration, development, or processing. The 
Government also prefers both public and 
private participation in mining operations. 
The Australian Minister for Minerals and 
Energy requested that he be informed of all 
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major mineral proposals, whether by Aus- 
tralian or foreign enterprises, early in the 
development stages.? 


* American Metal Market. Australia Lists Rules 
for Foreign Participation in Mining Industry. No. 
22, v. 81, Nov. 21, 1974, p. 6. 


(Short tons) 

Country ? 1972 1978 1974 » 
RT TEE 6,600 6,600 6,600 
Australia (content of concentratn )) 89,185 44,308 44,500 
Bes TEE ae 100 1,000 
Brazil (content of ore)))))) 8,746 re 3,900 e 3,900 
Burma (content of speiss) )) 29 2 24 
RRE TEE 258,987 274,527 299.661 
Cuba (content of oxide and sulfide) !köh6l.„ 35,000 35,000 35,000 
Dominican Republie „„ 19.200 33,200 e 33,000 

Finland: 
Content of concentrate 9 5.687 6,371 6,600 
Content of nickel sulfate ... ... LLL LLL LLL Lll LLL ll 211 243 * 245 
Greece (recoverable content of ore) ....................- r 21,718 28.940 e 27,600 
Indonesia (content of ore) ) 24,138 22,946 * 23,000 
Mexico (content of orei)))))))) 19 35 * 40 
Morocco (content of nickel ore and cobalt ore) ........-.. 220 330 * 4,400 
New Caledonia (recoverable) 77) r 98,016 120,506 * 142,800 
Norway (content of concentrate 425 612 635 
Philippines 5 1l ocnlos Soe ee bo we ei 423 440 6,600 
Poland (content of oreꝶ ) r 1,700 Fr 1,700 1,700 
Rhodesia, Southern (content of concentrate) 13.200 13.000 13.200 
South Africa, Republic of _____-________________________. 12,849 21,413 e 23,600 
U.S.S.R. (content of oreig —!—ö“7 r 115,000 r 125,000 F 135,000 
United States (content of ore shipped) 16,864 18,272 16,618 
Pf ͥͥͥͥͥͥ‚⁰E d ⁰ Ä ĩ A r 673.817 151,366 825,723 

* Estimate. P Preliminary. r Revised. 


1 Insofar as possible, this table represents mine production of nickel; where data relate to some 
more highly processed form. the figures given have been used in lieu of unreported actual mine output 
to provide some indication of the magnitude of mine output, and are so noted, parenthetically, fol- 
lowing the country name. 

2In addition to the countries listed. East Germany also produces nickel from mines, but output 
is not reported quantitatively and available information is inadequate for formulation of estimates 
of output levels. 

3 Refined nickel and nickel content of oxides and salts produced, plus recoverable nickel in ex- 
ported mattes and speiss. 

* Includes a small amount of cobalt not reported separately. 

6 Nickel-cobalt content of metallurgical plant products, plus recoverable nickel-cobalt in exported 
ores. 


Table 13.—Nickel: World smelter production,’ by country 


(Short tons) 
Country 1972 1973 1974 r 

Australia c Sede eee eg 18,200 24,300 * 24,500 
Botswana Eege Ee EE EE SE "a e 720 
Brazil ©) eeh ta eS omi e ree M See 2.91 * 3,100 * 3,100 
lll ³ð na c ⁵ r 147,656 165.546 195,112 
(Qu. EE A ee Cu T 20,000 r 20,000 20,000 
Czechoslovakia * ... 2. 2 4é«4%õõé4«„%4444„4„»„„ w 900 900 9 
Dominican Republic) 19,200 33,200 * 33,100 
Finland. unosi E 6,016 6,436 e 6,500 
FFII’ ee eae ae ee ea 14,409 12,000 * 10,600 
Germany; t 220 SCH BS 
(E EE EE v. 8 12,500 15,300 e 17,900 
J! ·ͤ Ü A te 87,600 96,700 115,000 
New Caledonia? _____..___~_______-___ ee „„ 61,983 63,091 14.263 
Norway sos e ³·¹.ſſſſſſſſſſſͥ ³»m 47,739 47,075 00 
Philippe Ed 22 os à 
Poland * EE EE 8 1,700 1,700 1,700 
Rhodesia, Southern®4 `. 11,000 11.000 11,000 
South Africa, Republie ftftP᷑r]]ddt ) U— 11.000 16,500 24,400 


See footnotes at end of table. 
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Table 13.—Nickel: World smelter production,’ by country—Continued 


(Short tons) 
Country ? 1972 1973 1974 P 

United Kingdom e Ee 35,200 40,600 * 35,900 
US Salts ebe 140,000 150,000 160,000 

United States: ⁵ ⁵ðↄ e T 
By product of metal refinery «4 2,505 958 873 
Recovery from domestic ore ------------------------- 13,226 12,937 18,220 
TOU cu eu e UL C o s Led pma ig e LE r 654,032 721,348 798,118 

© Estimate. D Preliminary. r Revised. 


2 Refined nickel plus nickel content of ferronickel produced from concentrates unless otherwise 


specified. 


? In addition to the countries listed, East Germany and North Korea are believed to produce metal- 


lie nickel and/or ferronickel, 
of output levels. 


3 Nickel content of nickel-copper-cobalt matte produced and shipped 


but information is inadequate for formulation of reliable estimates 


to the United States for re- 


fining. Refined nickel recovered from this matte is not included with U.S. production. 
“Includes nickel content of nickel oxide and nickel fonte in addition to metallic nickel and 


ferronickel. 


* Nickel content of ferronickel only. (No refined nickel is produced.) 


9 Includes electrolytic nickel as follows in short tons: 


1972—18,189; 1978—23,249; 1974— 22.969; 


the difference between these figures and the listed total is the nickel content of ferronickel, nickel 


oxide and nickel fonte. 
7 Nickel-cobalt content of ferronickel and matte. 


8 Electrolytic nickel from sources specified only; excludes electrolytic nickel produced from im- 
ported matte (see footnote 3) as well as nickel content of ferronickel and fonte. 


Western Mining Corp., Ltd., the 
world's fourth largest nickel producer 
among market economy countries, con- 
tinued its expansion programs during 
1974. During the year, production at 
Kambalda was increased, and in Septem- 
ber, production began at the Windarra 
mine, which Western Mining jointly owns 
with Poseidon Ltd. Planned capacity at 
Windarra is expected to be 14,000 tons 
per year of contained nickel. Expansion of 
the Kalgoorlie nickel smelter was at an 
advanced stage late in 1974. The smelter 
capacity was to be expanded to about 
38,500 tons of nickel per year in matte. 
Western Mining also was expanding the 
Capacity of the Kwinana refinery to 
33,000 tons per year of refined nickel. 
The expansion entailed construction of 


additional ammonia and hydrogen plants. 


and installation of another autoclave and 
supporting equipment. Additional explora- 
tion at Kambalda and in the Paris-St. Ives 
area near Lake Lefroy resulted in the dis- 
covery of additional nickel mineralization. 
New reserve estimates for this area in 
Western Australia were 24.6 million tons 
of ore averaging 3.22% nickel. 

Selcast Exploration Ltd. became the 
fourth company in Australia to develop 
nickel deposits. Spokesmen for the com- 
pany estimated rescrves at 880,000 tons 
of ore averaging 2.4% nickel near Spar- 
goville. Selcast planned to sell its entire 
output of nickel concentrate to Western 
Mining. Deliveries were expected to start 


early in 1975 and continue until mid- 
1978. Purchase of the concentrate from 
Selcast was to coincide with production 
startup at the Poseidon-Western Mining 
Windarra nickel mine in Western Aus- 
tralia. The two operations were expected 
to boost Western Mining's nickel output 
approximately 50%. 

The Greenvale  nickeliferous laterite 
project in Queensland was to be com- 
pleted by the end of December 1974, and 
shipments were expected to begin in 
January 1975 on a limited basis. Early in 
1974, estimated direct operating costs 
for producing nickel and cobalt were 
raised from the original 50 cents per 
pound of nickel-cobalt to 65 cents per 
pound of nickel-cobalt. Company officials 
attributed the increase in cost to revalua- 
tion of the Australian dollar, a rapid 
rate of inflation in Australia, and drastic in- 
creases in fuel oil prices. Reportedly, 
40,000 tons per year of Bunker C fuel oil 
will be consumed in processing the orc. 
After the ore has been crushed and 
ground, it will be mixed with 4% heavy 
fuel oil by weight. This mixture will be 
fired in reduction furnaces where the 
nickel and cobalt wil be reduced to a 
metallic state. The reduced ore will be 
slurried in a solution containing ammonia 
and ammonium carbonate, which will dis- 
solve the nickel and cobalt. After iron is 
precipitated from the solution, cobalt and 
nickel will be stripped by hydrogen sulfide 
to produce a mixed sulfide product. Nickel 
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will be removed by steam and formed 
into a nickel carbonate cake. Calcining 
the carbonate cake with fuel oil will pro- 
duce an oxide product containing 70% 
nickel. Treatment of the oxide in a reduc- 
tion furnace with hydrogen will produce 
an upgraded oxide product containing 
90% nickel. This product will be pressed 
into briquets and sintered in a nitrogen 
atmosphere to produce commercial-grade 
nickel oxide 90. At yearend, proven re- 
serves at Greenvale were estimated at 44 
million tons averaging 1.57% nickel and 


0.12% cobalt. 


Late in November, the Government of 
Western Australia signed an agreement 
with Western Selcast Pty. Ltd. and Mount 
Isa Mines, Ltd. for development of the 
Agnew nickel deposit located approxi- 
mately 400 miles northeast of Perth. 
Western Selcast will have 60% interest 
and Mount Isa 40% in the joint venture 
to be managed by the newly formed Ag- 
new Mining Co. Pty. Ltd. The project 
wil require construction of a town to 
house about 3,000 people, and a mine and 
associated facilities for producing nickel 
matte. The agreement specifies that the 
partners will explore the possibility of 
establishing a nickel refinery in Western 
Australia within 10 years. Initially, the 
smelter will operate at a rate of 20,000 
tons per year of nickel matte; the rate 
will be gradually increased to 30,000 tons 
per year. An Outokuompu flash smelter 
was selected because the unit requires 
only one-half to two-thirds as much fuel 
oil as do traditional electric smelters. 
Construction at Agnew was to begin about 
the middle of 1975, and the first nickel 
matte is to be produced by the end of 
1977. The matte will contain 77% nickel. 


Botswana.—Officials of Botswana Roan 
Selection Trust, Ltd. (BRST), stated that 
its subsidiary, Bamangwato Concessions, 
Ltd. (BCL), began mining ore at the end 
of 1973 and that small shipments of matte 
had been made from the smelter during 
1974. The ore was mined at the Selebi- 
Pikwe ore bodies with a combined reserve 
estimated at 35.4 million tons proven and 
12.8 million tons probable. BCL's pro- 
duction was delayed because of technical 
problems in the smelter's spray dryer at 
the surface treatment plant. The initial 
production of copper-nickel matte was to 
be toll refined at Amax Nickel Division's 
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Louisiana refinery persuant to a 15-year 
refining agreement. 

Brazil. INCO entered into a participa- 
tion agreement with a West German con- 
sortium comprised of Metallgesellschaft 
AG. of Frankfurt and Exploration und 
Bergbau GmbH of Düsseldorf to develop 
lateritic nickel deposits at Barro Alto in 
the state of Goias, Brazil. The Brazilian 
company, Baminco Mineração e Siderür- 
ga S.A. (BAMINCO), holds rights to 
the mining concessions at the Barro Alto 
deposits. The company has conducted geo- 
logical and metallurgical work since 1970. 
BAMINCO was to mine a bulk sample 
of ore and ship it to INCO's Port Col- 
borne, Ontario, Canada, pilot plant for 
testing in 1974. Under an agreement sub- 
mitted to the Brazilian Government in 
December 1972, and approved in May 
1973, INCO and the West German group 
were to have equal interests in the project 
and in BAMINCO. 

Burundi.—Nickel deposits were  dis- 
covered in Burundi by a United Nations 
minerals survey team in 1973. Members 
of the team reported the nickel deposits 
as being significant. Nevertheless, major 
problems must be overcome if and when 
the deposits are proven to be exploitable. 
Large infrastructure costs would be in- 
curred in developing the deposits, and 
adequate access to the sea and power 
sources would be necessary. 

Canada.—Canadian nickel production in 
1974 was 9% greater than in 1973 and 
accounted for 36% of total world mine 
production. Leading producers of nickel 
in Canada were INCO, Falco, and Sher- 
rtt Gordon Mines, Ltd. 

INCO mined a total of 22 million tons 
of ore averaging 1.37% nickel and 0.97% 
copper compared with 19.7 million tons 
in 1973 averaging 1.41% nickel and 
0.98% copper. The company produced a 
record high of 510 million pounds of 
nickel in 1974 compared with 469 million 
pounds in 1973. INCO initiated a new 
program in 1973 to expand the output of 
nickel in Canada and continued it through 
1974. Annual production of nickel in 1975 
is expected to exceed 520 million pounds. 
Company officials indicated that increased 
production in 1974 was due to improved 
underground operating efficiencies. INCO 
operated 16 mines during 1974, 13 in 
Ontario and 3 in Manitoba while main- 
taining 2 mines in Ontario and 1 in 
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Manitoba on standby. Production of nickel 
ore from the Crean Hill mine was re- 
sumed in January 1974. Preparatory work 
at the Clarabelle open pit mine in Sud- 
bury was completed in December 1974; 
and mining was to resume at a later date. 
The Copper Cliff nickel refinery com- 
pleted its first full year of operation in 
1974, but did not achieve full capacity 
owing to problems with preparation of 
feed material. INCO was attempting to 
overcome this problem by increasing the 
capacity of the top-blown rotary con- 
verter plant in order to equal the designed 
125 million pounds capacity of the car- 
bonyl plant. According to company off- 
cials, operation of the 1,250-foot smelter 
chimney along with technological im- 
provements in the Sudbury operations, 
have improved air quality in the region. 
Construction on two waste-water treat- 
ment plants in the Sudbury area was be- 
gun in 1974; these plants were to be 
operational in 1975. INCO officials re- 
ported proven ore reserves in Canada of 
414 million tons at the end of 1974, con- 
taining 6.7 million tons of nickel and 4.2 
million tons of copper. This compared 
with 399 million tons at the end of 1973, 
containing 6.5 million tons of nickel and 
4.1 million tons of copper. 

Falco mines delivered 4,337,000 tons 
of nickel ore to treatment plants in 1974 
compared with 4,293,000 tons delivered 
in 1973. Nevertheless, deliveries of re- 
fined nickel decreased from 49,704 tons 
in 1973 to 44,732 tons in 1974. Develop- 
ment of the Lockerby mine continued 
through 1974. At yearend, the No. 2 shaft 
had reached the 4,200-foot level. Ore 
production from Lockerby was expected 
to reach one-third the rated maximum 
output in the last quarter of 1975. The 
ore will be shipped to the Strathcona mill 
for processing. Enlargement of the Strath- 
cona mill was near completion at year- 
end. Development of other Falco mines 
in the Sudbury area continued throughout 
1974 with the sinking of additional 
shafts. Ore production from the Mani- 
bridge mine in Manitoba was increased 
from 136,000 tons in 1973 to 184,000 
tons in 1974. Temporary shutdowns of 
short duration were encountered during 
1974 to alleviate temporary peaks in the 
emission of sulfur dioxide and as a result 
of coke shortages. Falco began work on 
a smelter environmental improvement 
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program at Sudbury in 1974. The project, 
to include a sulfuric acid plant, will cost 
an estimated $95 million. Falco reached 
a settlement early in 1974 regarding finan- 
cial claims on its nickel-iron pellet refin- 
ery. The company’s total proven and 
probable ore reserves at the Sudbury and 
Manibridge operations at the end of 1974 
were 90,578,000 tons containing 1,266,- 
000 tons of nickel and 615,000 tons of 
copper compared with 92,798,000 tons of 
ore containing 1,271,000 tons of nickel 
and 632,000 tons of copper at yearend 
1973. 

Sherritt Gordon, Canada's third-largest 
producer of nickel, experienced some diffi- 
culty with its Lynn Lake nickel-copper- 
cobalt mine as a result of lagging ore pro- 
duction. According to company officials, 
principal reasons for reduced output were 
excess dilution of the ore from some of 
the open blasthole stopes and a shortage 
of experienced miners. Giant Mascot 
Mines, Ltd., which was shipping ore to 
Sherritt Gordon for refining, reportedly 
exposed a new zone of mineralization 
at its Giant Nickel property in British 
Columbia. The mineralization was ex- 
posed when a new road was constructed 
by a logging company across land on 
which Giant Mascot owned the mineral 
rights. At yearend, no indication was 
given as to the extent of the mineraliza- 
tion. 

Sales, deliveries, or production, as re- 
ported by the three principal Canadian 
producers in 1974, were as follows: 


Type of Thousand 

Company Operation pounds 
The International Nickel 

Co. of Canada, Ltd . Delivery ..... 549.000 
Falconbridge Nickel 

Mines, Ltd ---- do ------ 89,464 
Sherritt Gordon 

Mines, Ltd Sales 16.142 

After considerable drilling, feasibility 


and engineering studies, mine planning, 
and expense (estimated at 810 million), 
Great Lakes Nickel, Ltd., of Canada and 
Boliden A B. of Sweden suspended devel- 
opment of their joint nickel- copper mining 
venture near Thunder Bay, Ontario. Ac- 
cording to company officials, the $38 
million project was placed on standby 
because of cost escalations, high interest 
rates, and unstable metal prices. Indi- 
cated reserves were 106 million tons aver- 
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aging 0.4% copper and 0.2% nickel. 
Hollinger Mines, Ltd. continued an ex- 
ploratory driling program at its coowned 
nickel-copper prospect near  Timmins, 
Ontario. Reportedly, test samples aver- 
aged 0.23% copper and 0.35% nickel. 
Other companies associated with this ven- 
ture were Imperial] Oil, Ltd. (Exxon 
Corp.) with a 42.5% share equal to that 
of Hollinger; the remaining 1596 was 
equally divided among Dome Mines Ltd., 
Jorex Ltd., and Driftex Ltd. 

Cuba.—The Cuban Government's pro- 
gram to increase production at the Nicaro 
and Moa Bay nickel operations, and the 
opening of a new mine (Punta Gorda) 
and three processing plants in Oriente 
Province would cost an estimated $350 
to $450 million. Of the total investment, 
$300 to $400 million was earmarked for 
the new operations. The capacity of each 
plant would be 33,000 tons per year of 
nickel contained in nickel oxide sinter 
pellets. Reportedly, the pellets will con- 
tain 77% nickel and 3% cobalt. Govern- 
ment officials reported that feasibility 
studies and preproject planning for the 
new mine, water supplies, powerplants, 
and railway and port facilities have been 
completed. Construction was to begin by 
1976-77 with planned startup of one 
plant scheduled for late 1978. The re- 
maining two plants would begin operat- 
ing between 1980 and 1985. Ore grade 
in the area of the three plant sites was 
reported to be 1.37% to 1.4% nickel. The 
ore was to be mined by open pit tech- 
niques. Approximately $40 million of the 
investment was to be spent on the Nicaro 
operation to modernize equipment and 
bring production up to the full designed 
capacity of 23,000 tons. The remaining 
$10 million was to be spent on the Moa 
Bay operation to upgrade processing fa- 
cilities. Reportedly, the capacity at Moa 
Bay will not be increased. 

Cuba uses very little of the total 
amount of nickel it produces annually. 
The U.S.S.R. purchases nearly 50% of 
the output; Czechoslovakia, Romania, 
France, England, Italy, and Japan take 
the remainder. 

Dominican Republic.—Falconbridge Do- 
minicana C. por A. achieved full designed 
production capacity in March 1973. In- 
creased fuel oil prices, as reflected in 
production costs, affected Falconbridge 
Dominicana’s contribution to the com- 
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pany’s overall consolidated earnings. The 
total effect of oil price increases was par- 
tially offset by operational economies and 
plant modifications. Price increases for 
ferronickel that were announced during 
1974 were expected to yield a limited 
benefit to company profits for the year 
1974. Although deliveries of ferronickel 
through the first 6 months of 1974 were 
18% greater than for a similar period of 
1973, company officials reported that de- 
liveries in the second half would be less 
in order to restore producer ferronickel 
inventories to more normal levels. Falcon- 
bridge Dominicana was successful in nego- 
tiating a 3-year labor contract in Novem- 
ber 1973, which provided the employees 
with increased salaries and benefits. 

Guatemala.— Good progress was reported 
on the development of nickel deposits lo- 
cated near Lake Izabal in eastern Guate- 
mala. Site preparation for the plant and 
town had been underway for some time 
and was nearing completion. The develop- 
ment company known as Exploraciones y 
Explotaciones Mineras Izabal, S.A. (Ex- 
mibal), was 8096 owned by INCO and 
20% by Hanna. Reportedly, provisions 
were made for the Government of Guate- 
mala, the International Finance Corp., 
and the Central American Bank for Eco- 
nomic Integration to acquire up to 36% 
of Exmibal. A peak force of 1,200 people 
were to be employed during the construc- 
tion phase and 700 people employed to 
operate the plant. 

India.—Reportedly, the Indian Govern- 
ment gave approval to develop the Su- 
kinda nickel project in the State of Or- 
issa. The nickel lateriate deposit was esti- 
mated to contain 65 million tons of ore 
having an average nickel content of 0.85%. 
Planned capacity was 4,800 tons of nickel 
and 200 tons of cobalt per year. Govern- 
ment officials reported that India’s demand 
for nickel will continue to rise from the 
present level of 4,800 tons to about 12,- 
400 tons per year by 1978-79. A by- 
product of the plant will be 17,000 tons 
of ammonium sulfate per year, undoubt- 
edly to be used as fertilizer. 

Indonesia.—P. T. International Nickel 
Indonesia, a wholly-owned subsidiary of 
INCO, in combination with six Japanese 
partners was proceeding with the develop- 
ment of a mine and processing plant in 
Indonesia. The facilities will produce a 
nickel matte containing 75% nickel from 
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lateritic ores located near Soroaka, in 
central Sulawesi. Plant output is com- 
mitted to three of the Japanese partners 
for 15 years. Improvement of the pyro- 
metallurgical process to which the ores 
wil be subjected has permitted an up- 
ward revision of output projections from 
30 to 35 million pounds of nickel annu- 
ally. Development of the project will re- 
quire a peak employment of 1,300 people 
in 1975, and will stabilize at approxi- 
mately 1,100 when the plant and mine are 
in production. The company continued to 
explore the possiblity of expanding pro- 
duction to 90 or 100 million pounds of 
nickel annually at a later date. Also being 
considered by the company was an option 
to use the hydroelectric potential of the 
area rather than relying on petroleum as 
the project's energy source. Reportedly, 
INCO held 18% of the original 6.6- 
million-hectare contract area and was 
continuing its systematic exploration pro- 
gram. Dravo Corp. holds the engineering 
and construction contract for the com- 
plex. Dravo's contract included construc- 
tion of port facilities (already begun), 
supporting utilities, a town site, roads, 
a cross-country pipeline, and the plant it- 
self, which is to be equipped with a top- 
blown rotary converter. Davy Ashmore 
International of the United Kingdom was 
to supply the top-blown rotary converter 
for the plant. At yearend, the project was 
still scheduled for startup in 1976. 

P. N. Aneka Tambang (ANEKA), a 
state-owned mining company, was the 
only producer of nickel in Indonesia 
during 1974. The company exported ores 
to Japan from its Pomelaa mine located 
near Kendari, in south Sulawesi. ANEKA's 
overall development program called for 
the production of ferronickel at Pomelaa, 
as a means of utilizing low-grade ores 
remaining at the site, when the exportable 
grades of ores become depleted. Construc- 
tion of a $32 million, Japanese-financed, 
smelter was well underway at midyear; 
the company expected to be in production 
by early 1976. ANEKA conducted geologic 
mapping and test sampling of large low- 
grade nickel deposits in Southeast Kali- 
mantan during much of 1974. 

Engineering, design, and procurement 
activities have been brought to the point 
where infrastructure and facility con- 
struction can readily be undertaken if 
P. T. Pacific Nikkel Indonesia decides to 
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proceed with the development of its giant 
Gag Island nickel project on Irian Barat. 
However, the partners in the consortium 
have adopted a holding position pending 
the resolution of fuel oil prices, supply 
problems and clarification of the finan- 
cial terms that would be attainable for 
the project. At midyear, engineering and 
procurement activities were temporarily 
suspended. Nevertheless, a task force was 
working on construction and site prepara- 
tion on Gag Island. 

The Indonesian Nickel Development 
Co. (INDENCO), a partnership of four 
Japanese smelters and three trading firms, 
had completed initial reconaissance of its 
contract area in Halmahera and the sur- 
rounding islands. At midyear, INDENCO 
was conducting studies to establish a logis- 
tics base for its operation. Reportedly, the 
company had indications of relatively 
high-grade lateritic nickel ore on the 
Islands of Gebe and Obi. 

Japan.—Japan’s nearly total dependence 
on four countries for 9096 of its nickel 
supply (New Caledonia, 47.196; Canada, 
18.7%; Australia, 12.4%; and Indonesia, 
11.1%) was the motivating force behind 
a desire for stockpiling 8,800 tons of 
nickel. Reportedly, this quantity would 
give the country a 3-month supply. Other 
moves by Japanese firms to secure long- 
term supplies of nickel for their industry 
was evidenced by the fact that Japanese 
companies entered into several consortia 
to develop and process manganese nodules 
found in the Pacific Ocean. Manganese 
nodules are estimated to contain 1.6% 
nickel and other associated metals. 

By mid-1975, Japan’s two producers of 
nickel, Sumitomo Nickel Mining Co., Ltd., 
and Shimura Kako Co., will be joined by 
a third company, Nippon Mining Co., 
Ltd. Nippon currently has a refinery 
under construction for producing nickel 
and cobalt. 

Japanese nickel smelter operators planned 
to hold talks with New Caledonia nickel 
ore shippers late in 1974 in an attempt 
to obtain a reduction or deferral of 
nickel ore shipments to Japan. The reason 
given for reducing shipments was a de- 
clining demand for nickel In another 
move to ease what appeared to be a nickel 
oversupply, the Japanese Ministry of 
Trade and Industry (MITI) authorized 
increased exports of nickel ingot for the 
second half of the fiscal year (October 
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to March). Reportedly, Japan was com- 
mitted to import about 15,000 tons of 
nickel and 9,500 tons of ferronickel in 
addition to ores and matte in 1974. Ap- 
proximately one-third of the 15,000 tons 
of nickel imported was to come from the 
U.S.S.R. under a long-term contract. 
Most of the remainder was shipped by 
INCO to Mitsui & Co., Nissho-Iwai, and 
Sumitomo, the rest was shipped by Falco 
to Mitsubishi Corp. 

Japanese companies were active in nu- 
merous nickel developments, principal 
among these were the development of 
the Rio Tuba mine in the Philippines, 
the development of Australia's Greenvale 
nickel mine, the development of nickel 
mines in Indonesia, and sales contracts 
to buy nickel.cobalt sulfide from the 
Marinduque mine and smelter, which be- 
gan producing nickel in the Philippines at 
ycarend. 

New Caledonia.— Production of nickcl 
ore in New Caledonia in 1974 was 19% 
greater than that produced in 1973. Nickel 
smelter production increased nearly 18% 
in 1974 over that of 1973. Ferronickel 
production increased 36%, but matte pro- 
duction decreased 12% below that of 
1973. Exports of nickel ore to Japan in 
1974 increased by 19% when compared 
with exports in 1973, Next to France, the 
United States was the leading recipient 
of ferronickel and matte, followed in de- 
creasing order by Japan, Canada, Finland, 
and Australia. 

The major nickel producer, Société 
le Nickel (SLN), on New Caledonia con- 
cluded several major deals in 1974 that 
should affect nickel production on the 
island for many years to come. Early in 
1974, SLN sought and obtained an agree- 
ment from Kaiser Aluminum & Chemical 
Corp. to purchase Kaiser's 50% interest 
in the New Caledonian Nickel Co., thus 
giving SLN full ownership. According to 
company officials, the settlement would 
permit SLN to reinforce its position in 
world nickel market, while Kaiser Alum- 
inum could concentrate its effort on 
activities outside the nickel industry. À 
second major event occurred in March 
1974 when the management of SLN an- 
nounced an agreement in principal with 
Société Nationale des Pétroles d'Aquitaine 
(SNPA) to form a joint firm to handle 
SLN's mining and industrial assets in 
New Caledonia and France. Under the 
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proposed plan, SLN would be reorganized 
into a holding company under the name 
I-Metal. Stockholders also approved the 
creation of a special nickel subsidiary, 
Société Metallurgique le Nickel. SNPA's 
agreement to take a 50% share in 
I-Metal's newly created subsidiary would 
depend on the Government's forthcoming 
tax proposal for New Caledonian nickel 
processors. Reportedly, SNPA made the 
first installment of about $20 million to the 
nickel subsidiary, Société Metallurgique le 
Nickel. According to SNPA company of- 
ficials, the decision to join I-Metal would 
not involve any change in the company's 
prior decision to join with Freeport Min- 
erals Co. in developing the Goro deposit 
on New Caledonia. The third major event 
that occurred during 1974 was the acqui- 
sition of approximately 10% of the com- 
mon stock of SLN by Amax Inc. The stock 
acquisition. by Amax made the company 
the second largest shareholder, after the 
Rothchild group's holdings of approxi- 
mately 26%. According to a company of- 
ficial, Amax planned to purchase material 
from SLN for feed to its newly refinery at 
Port Nickel, La. 

Compagnie Française d'Entreprises Mín- 
ières Métallurgiques et d’Investissements 
(COFREMMI), a wholly owned subsid- 
lary of Patino N.V., obtained a “go ahead" 
from the French Government to establish 
a nickel mining and metallurgical project 
in northern New Caledonia. COFREMMI 
was to develop ore deposits in the Tie- 
baghi and Poum areas of New Caledonia. 
Proven reserves were 13 million tons of 
ore containing 3% nickel plus cobalt in 
garnierite and 17 million tons of 1% 
nickel plus cobalt in laterite in the Tie- 
baghi deposits and 35 million tons of 3.2% 
nickel plus cobalt in garnierite and 41 
million tons of 1.34% nickel plus cobalt 
in laterite at Poum. Company plans called 
for mining the garnierite first. Société 
Métallurgique de Nickel Patino Péchiney 
Gränges (SOMMONI), a wholly owned 
subsidiary of COFREMMI, was to build 
a ferronickel plant and produce 40 mil- 
lion pounds of nickel in ferronickel (35% 
nickel content) per year. The output may 
be increased to 80 million pounds per 
year at a later date. Work on the plant 
site began in December 1973 and was to 
be intensified in order to achieve produc- 
tion by the middle of 1976. Société Fran- 
çaise d'Electrometallurgie (SOFREM), a 
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subsidiary of Péchiney Ugine Kuhlmann, 
was to provide technical assistance during 
the first 15 years of operation. SOFREM 
had developed and patented an electric 
furnace process for treating New Cale- 
donian ores and had completed a 12- 
month pilot plant test. The company was 
to conduct an additional 6 months of 
trials with a 5-megawatt semicommercial- 
size plant. The semicommercial plant was 
to be used by SOFREM for training per- 
sonnel who ultimately would operate the 
smelter in New Caledonia. 

At yearend, the French Government 
still had not made a decision regarding 
changes to New Caledonia’s tax structure. 
Nevertheless, a decision regarding New 
Caledonian taxes was expected early in 
1975. 

Philippines. Reportedly, Marinduque 
Mining & Industrial Corp.s new nickel 
project on Nonoc Island in the Philippines 
was producing nickel for sale at year- 
end. According to an official of Philip 
Brothers, the sales agent for Marinduque, 
the 1975 production was practically sold 
out. The nickel was sold to consumers 
in Sweden, West Germany, the United 
States, the United Kingdom, France, and 
Austria. Major sales were made to the 
stainless steel and high-temperature- alloy 
industries. Plant capacity was rated at 75 
milion pounds of nickel briquets and 
powder, of which 8 million pounds was to 
be in the form of a nickel and cobalt 
concentrate. 

Atlas Consolidated Mining & Develop- 
ment Corp. postponed indefinitely the de- 
velopment of its nickel refinery project 
on Palawan Island. According to com- 
pany officials, the principal reason for post- 
poning the project was the enormous in- 
creases in fuel oil costs. Tests were con- 
ducted during the year to see if coal could 
be used in place of fuel oil as a reductant 
in treating the ore. 

Saturn Minerals Inc. proceeded with 
preliminary work for development of 
nickel deposits in northern Leyte. The 
company requested that the Philippine 
Bureau of Mines send a team of geologists 
and mining engineers to evaluate the re- 
ported 5.5 million tons of sulfide nickel 
ores blocked out by five drill holes. Saturn 
had contracted Konsulta Philippines to 
make a feasibility study of the project. 

Rio Tuba Nickel Mining Corp. signed 
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an agreement to supply 386,000 tons of 
nickel ore in 1976 and 550,000 tons dur- 
ing each of the succeeding 9 years to four 
Japanese nickel smelters. The ore would 
be mined from Rio Tuba’s laterite nickel 
deposits on Palawan Island. The Japanese 
companies involved were Sumitomo Metal 
Mining Co., Nippon Mining Co., Nip- 
pon Yakin Kogyo Co., and Shimura Kako 
Co. 

Southern Rhodesia.— Johannesburg Con- 
solidated Investment Co. Ltd. expected 
to begin trial milling at its Shangani nickel 
mine complex by the middle of 1976. At 
midyear, access roads and a rail line to 
the main railhead had been built and sur- 
face building construction was underway. 
The complex was to be composed of a 
large concentrator, a crushing and screen- 
ing plant, waterworks, and a pipeline from 
the Shangani Dam. Mining was to start 
with an open pit and later continue with 
a deep-level shaft and conventional under- 
ground mine. Reportedly, milling capacity 
would be 83,000 tons per month. Shan- 
gam ore reserves were estimated at 16 
million tons. Exploration work being con- 
ducted during 1974 at nearby Damba 
may prove larger deposits. Trojan Nickel 
Mine Ltd., a wholly owned subsidiary of 
Rhodesian Nickel Corp. (Rhonickel), ac- 
quired nine blocks of claims to the Epoch 
property in the Filabusi District. Drilling 
indicated a potential of 2.5 million tons 
of ore grading 0.75% nickel. Preliminary 
plans call for the development of a mine 
shaft and plant to produce nickel con- 
centrate. Reportedly, the Epoch concen- 
trates would be treated along with con- 
centrates from the Shangani mine at 
Rhonickel's refinery at Bindura. 

US.S.R.—Late in 1974, the U.S.S.R. 
signed a contract with Finland for the 
delivery of copper and nickel smelting 
equipment to Norilsk, Siberia. The plants 
were based on the Outokumpu flash- 
smelting process and were to be delivered 
in 1976-77. Outokumpu Oy was to handle 
the engineering and design automation of 
the smelters, Rauma-Repola Oy was re- 
sponsible for the flash-smelting furnaces, 
concentrate drying equipment, and sulfur- 
recovery systems; and A. Ahlstrom Oy 
would supply the boilers and gas purifica- 
tion equipment for the overall process. 
Reportedly, plant capacities were to be 
550,000 tons per year of nickel concen- 
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trate and 650,000 tons per year of copper 
concentrate. 

Yugoslavia.—Approximately $300  mil- 
lion was to be invested in the develop- 
ment of a nickel mine and ferronickel 
plant at Kavadarci, Macedonia. Feni 
Kombinat was the Yugoslavian company 
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developing the 110 million ton lateritic 
ore deposit. The mine was to produce 
2.2 million tons per year of ore with the 
nickel plant producing 18,150 tons of 
nickel and 660,000 tons per year of iron 
concentrates. The nickel smelter is ex- 
pected to be operational by 1979. 


TECHNOLOGY 


Bureau of Mines scientists continued an 
active research program on nickel re- 
covery from various domestic ores during 
1974. The Bureau's research on nickel 
was being conducted at four metallurgy 
research centers and dealt with the re- 
covery of nickel from western (Oregon 
and California) lateritic ores, the Duluth 
gabbro in Minnesota, and Missouri lead 
ores. À research project was initiated in 
July 1974 to investigate the recovery of 
metals from nodules found on the Blake 
Plateau in the Atlantic Ocean. 

Bureau of Mines scientists reported on 
the development and application of the 
waste-plus-waste process for recovering 
metals from electroplating solutions and 
other wastes The method was based on 
combining various acid and alkaline 
wastes under controlled conditions so as 
to neutralize the wastes while precipi- 
tating nearly all of the contained metals 
and cyanides. The process was believed 
to be suitable for treating major types of 
electroplating and etching wastes contain- 
ing cadmium, chromium, copper, nickel, 
and zinc. Economics of the process were 
reported to be good while providing a 
relatively harmless filtrate that met Public 
Health Service standards for free cyanide 
content. In a second report, Bureau 
chemists described their findings regard- 
ing stability constants for complexes of 
diethylenetriamine, 2-aminoethyl sulfide, 
triethylenetetramine, and 1, 8- diamino-3, 
6-dithiaoctane with copper, nickel, zinc, 
and cadmium. Amine complexes were 
found to be considerably more stable than 
the analogous thio complexes. The au- 
thors interpreted their findings in terms 
of possible molecular structure of the 
complexes. 

An international consortium was formed 
during 1974 to exploit a new process for 
continuous production of nickel, copper, 
and lead from sulfide concentrates? The 
process was co-invented by Drs. Paul E. 


Queneau of Dartmouth's Thayer School 
of Engineering and Rheinhardt Schuh- 
mann, Jr. of Purdue University. The Q-S 
(Queneau-Schuhmann) Process is per- 
formed in a single-reaction vessel that is 
continuously fed oxygen, concentrates, 
and flux. The net result is a controlled 
flash oxidation of the sulfide concentrates. 
Oxygen is fed upward through the molten 
material by passing it through the re- 
fractory lining of the vessel. This marks 
the first time that such a technique has 
been applied in nonferrous converting 
operations. Universal Oil Products Co. 
(UOP) announced tentative plans to 
build a $1.6 million pilot plant to demon- 
strate its new process for extracting nickel 
from lateritic ores. Spokesman for UOP 
stated that the process is the first hydro- 
metallurgical one capable of economically 
processing a variety of lateritic ores. Re- 
portedly, the key to UOP's process is im- 
proved ore reduction that permits a re- 
covery of 9096 of the nickel in laterite 
ores. 

Scientists at Cabot Corp’s Stellite Di- 
vision discovered a method for producing 
superalloy ball bearings utilizing powder 
metallurgy techniques.’ Powder metallurgy 
permits the formation of fully dense balls 
of cobalt-, nickel-, and iron-based super- 
alloys. Bearings thus formed have crush 
strengths several times greater than cast 
bearings with a wear life many times 
greater. Reportedly, material savings of 


3 Cochran, A. A., and L. C. George. Development 
and Application of the Waste-Plus-Waste Process 
for Recovering Metals From Electroplating and 
Other Wastes. BuMines RI 7877, 1974, 18 pp. 


* May, A., and D. J. MacDonald. Stability Con- 
stants of Metal Coordination Compounds. BuMines 
RI 7825, 1974, 12 pp. 


5 Journal of Metals. Form Consortium To Exploit 
New QS Process. V. 26, No. 3, March 1974, p. 12. 


9 Chemical Week. Betting on Chemical Systems 
To Win More Nickel. V. 115, No. 17, Oct 23, 
1974, p. 57. 

? [ndustrial 
Made by Powder Metallurgy. V. 16, 
ber 1974, p. 57. 


Research. Superalloy Ball Bearing 
No. 10, Octo- 
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up to 60% are possible through the use 
of powder metallurgy. A research metal- 
lurgist at the NASA Lewis Research Cen- 
ter formulated a new high-strength nickel- 
based alloy (WAZ-16 )that has a higher 
incipient melting temperature than other 
nickel-based alloys. The high strength of 
the alloy is most significant between 
1,100° and 1,200* C. It possesses a higher 
oxidation resistance than other refractory 
metals. Reportedly, the alloy will have 
applications in heat-treating furnace fix- 
tures, jet engine components, and power- 
generating turbine components. 

A noteworthy development was an- 
nounced by scientists at General Electric 
Co. that involved a possible ceramic sub- 
stitute for certain types of superalloys.’ 
Through the use of special additives, 
ceramic materials can be sintered to high 
densities without the use of pressure. The 
simple procedure permits the formation 
of complex silicon carbide shapes by ex- 
trusion, die pressing, slip casting, and in- 
jection molding. Researchers at General 
Electric foresee the initial use of the 
ceramic as a structural material for high- 
temperature gas turbine components that 
would allow the development of more 
efficient propulsion and power-generation 
systems. The material apparently has 
physical characteristics that would allow 
it to replace some superalloys. 

INCO metallurgists continued investi- 
gations into corrosion-resistant alloys at 
the Francis L. La Que Corrosion Labora- 
tory near Wilmington, N.C., and con- 
ducted research. on the production and 
utilization of various nickel alloys at the 
Paul D. Merica Research Laboratory at 
Sterling Forest, N.Y. The Merica labora- 
tory recently developed a copper-nickel 
wire-mesh catalyst for controlling auto- 
motive exhaust «emissions. The catalyst 
was being tested by a major automotive 
parts manufacturer at yearend. If suc- 
cessful, the catalyst would be changed 
much like an automobile ol filter is 
changed today. Another recent develop- 
ment by INCO was the formulation of a 
nickel-magnesium alloy (Incomag 4) 
used to introduce magnesium into molten 
iron and steel in producing ductile iron. 
Inco-Mag 4 is added in the form of heavy 
pieces and, as such, sinks to the bottom 
of the furnace. The magnesium is then 
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absorbed by the molten iron and mag- 
nesium recovery rates of 80% to 90% 
are achieved. 

Officials of Questor Corp. announced 
the development of a nickel-based catalyst 
for controlling automobile emissions that 
can be used with leaded gasoline. The 
system would require about 2 pounds of 
nickel per automobile and cost about 
5125.“ The basic nickel alloys are Inconel 
601 and a reduction catalyst. IN-1013, 
both supplied by INCO. The catalyst was 
undergoing tests on various automobiles 
at yearend. 

Reportedly, a potential market for an 
estimated 30 million pounds of a newly 
developed alloy IN-838 may exist in uses 
ranging from marine condensers to power- 
generating equipment." Company  of- 
ficials stated that the alloy provides su- 
perior performance in situations where 
metal is subjected to high-velocity flows 
of salt water. IN-838 is a chromium- 
modified 16% nickel cupronickel alloy. 

A large number of patents relating to 
nickel were issued in 1974, with the main 
thrust being toward  pyrometallurgical 
and hydrometallurgical extraction pro- 
cedures. Numerous patents werc issued 
on refining techniques that ranged from 
chemical precipitation to electrolytic re- 
fining. Interest remained high in the re- 
covery of metals, including nickel from 
seabed nodules, as evidenced by the num- 
ber of patents issued in 1974. A novel 
patent was issued to Barringer Research 
Ltd.” covering an aerial geochemical 
method for exploring for ores of nickel, 
copper, lead, zinc, silver, and cobalt. The 
patented method used a device for con- 
centrating airborne particulates from a 
large volume of air at known localities 
onto a tape. The particulate matter is 
later analyzed by spectrophotometry or 


wet-chemical techniques. 


* [Industrial Research. High-Strength Nickel-Based 
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con Carbide (Carborosil Silicon Carbide). V. 10. 
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Nitrogen 


By William F. Keyes ' 


Production of fixed and elemental (gas- 
eous) nitrogen individually increased 4% 
over the production in 1973. Exports of 
fixed nitrogen declined 34%, and imports 
increased 21%, with the result that the 
United States was a net importer of this 
commodity in 1974 for the first time since 
1965. Domestic consumption, including 
160,000 tons of net imports, rose 396 to 
just short of 13.0 million tons of fixed 
nitrogen. Domestic consumption of ele- 


mental nitrogen was considered equal to 
production, as there are no significant 
stocks, exports, or imports. 

One major domestic ammonia plant 
came onstream in 1974, and plans to 
construct five others were announced ; addi- 
tional capacity for this basic fixed nitro- 
gen compound was completed at other 
plants. Total U.S. capacity for the pro- 
duction of anhydrous ammonia was esti- 
mated at 17,738,000 tons at yearend 1974. 


Table 1.—Salient nitrogen statistics 
(Thousand short tons of contained nitrogen) 


1970 1971 1972 1973 1974 v 
United States: 

Production as ammoni nnn 11,531 12,107 12,651 12,546 13,016 
Production as nitrogen gas!!! 5,411 6,087 7,011 8,263 8,575 
Exports of nitrogen compounds 1,400 999 1,310 1,506 994 

Imports for consumption of nitrogen 
compounds? /.... .........-...----2222..-2 942 907 947 951 1,154 
Consumption 10.891 11.903 12,333 12,597 12,971 
World: Productiobtn“nd”“”ndnd”n”οôẽ?—::!!!! ee 42,747 45,357 47,398 T 48,500 49,500 


P Preliminary. 


1Converted from reported volume (at 70° F and 1 atmosphere pressure) at 27,605 cubic feet per 


short ton. 
2 Estimated, excludes nitrogen gas. 


3 Includes producers’ stock changes in synthetic anhydrous ammonia and coke oven ammonium 


compounds ; excludes nitrogen gas. 


DOMESTIC PRODUCTION 


Domestic production of fixed nitrogen, 
as anhydrous ammonia, increased 4% in 
1974, reaching 13.0 million tons. Elemental 
nitrogen production also increased 4%, 
to 8.6 million tons. 

The Fertilizer Institute estimated that 
almost twice as much ammonia production, 
or about 340,000 tons, would be lost 
through curtailment of natural gas supplies 
in fiscal year 1974-75 as in the preceding 
year, when curtailments caused a loss of 
185,000 to 190,000 tons of ammonia pro- 
duction.’ | 


In response to S. Res. 289 of the U.S. 
Senate, the Federal Power Commission 
solicited comments from interested persons 
as to establishing priorities for allocation 
of natural gas to the fertilizer industry. 
After consideration, the Commission found 
that existing procedures were adequate to 
protect the interests of the fertilizer in- 


1 Physical scientist, Division of Nonmetallic Min- 
erals 


* Chemical Week. V. 115, No. 23, Dec. 4, 1974, 
p. 13. 
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dustries and agriculture-related activities.’ 


The Commission further stated that it 
would continue to entertain petitions for 
extraordinary relief from curtailment from 
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all natural gas consumers of standing, in- 
cluding fertilizer industries and agriculture- 
related activities, and grant such relief 
as might be warranted from the record. 


Table 2.—Nitrogen production in the United States 
( Thousand short tons of contained nitrogen) 


1970 1971 1972 1973 1974 v 
Anhydrous ammonia: Synthetic plant! 11,384 11,972 12,512 12,413 12,894 
Ammonia compounds, coking plants: 
Ammonia liquor 12 12 11 6 6 
Ammonium sulfat 126 114 128 121 116 
Ammonium phosphatess 9 9 (*) (?) (*) 
/ ³⁰A——̃—ꝛ—̃— 11.581 12,107 12,651 12,546 13,016 
Nitrogen gas? ..... LLL LLL L2 LLL MMMM 5,471 6,087 7,011 8,263 8.575 


P Preliminary. 
1 Bureau of the Census Current Industrial Reports 


2 Included with ammonium sulfate to avoid disclosing individual company data. 


Table 3.—Major nitrogen compounds 


produced in the United States 
(Thousand short tons, gross weight) 


Compound 1973 1974 P 
Acryloni tri 677 700 
Ammonium nitr ate 7.157 7.551 
Ammonium sulfate! ........ 2,181 2,065 
Ammonium phosphates ...... 6,771 6,829 
Nitric acid 444 8.441 8.186 
IP ⁰˙·¹wmꝛ² dE eege 8,543 8,687 


P Preliminary. 
1 Includes ammonium 
plants. 


Sources: Bureau of the Census and U.S. In- 
ternational Trade Commission. 


sulfate from coking 


Eighty-nine ammonia plants were op- 
erated in the United States during 1974, 
according to the Tennessee Valley Author- 
ity. A list of these plants is given in table 
4. One major plant was brought onstream 
at Enid, Okla., in July by Farmland In- 
dustries, Inc.; it had a rated capacity of 
1,000 tons per day but attained an output 
of nearly 1,200 tons per day.* 

Announced during the year were plans 
to build five major new ammonia plants, 
with a total capacity of 6,250 tons per day. 
W. R. Grace & Co. planned to build a 
1,200-ton-per-day plant near Woodward, 
Okla., at an estimated cost of $70 million.“ 
Columbia Nitrogen Corp., Augusta, Ga., a 
subsidiary of the Dutch firm DSM, was 
to build a 1,500-ton-per-day plant near 
its older plant at Augusta." International 
Minerals & Chemical Corp., with Com- 
mercial Solvents Corp., announced plans 
to build a 1,150-ton-per-day ammonia plant 
at Sterlington, La., at a cost of $55 mil- 
lion.” Agrico Chemical Co. and Farmland 
Industries, Inc., planned to build a plant 


with a capacity of 1,250 tons per day at 
Enid, Okla., adjacent to the recently in- 
augurated Farmland Industries plant." 
First Mississippi Corp. also was scheduled 
to build a 1, 150-ton- per-day ammonia 
plant at Donaldsonville, La.“ In all, some 
12 major ammonia plants were scheduled 
for completion between 1975 and 1979, 
including plants announced or started be- 
fore 1974. 

One smaller plant, owned by Agricultural 
Products Corp. (Beker Industries Inc.) 
at Soda Springs (Conda), Idaho, was 
scheduled to enter production at a rate of 
300 tons per day in 1974-75, and a 200- 
ton-per-day plant was also announced, to 
be built by Tipperary Corp. near Loving- 
ton, N. Mex., in addition to Tipperary's 
smaller plant at the same site, which came 
onstream in 1974. 

The growth in elemental nitrogen pro- 
duction, 4% from 1973 to 1974, was the 
lowest since a decline was registered in 
1968. Growth rates between 10% and 
18% were characteristic of the early 


3 Federal Register. Priority of Natural Gas Deliv- 

3 to Fertilizer Industry. V. 39, No. 141, July 
1974, 26664 26668. 
S Chemical | Engincering. V. 81, No. 20, Scpt. 30, 

4. p. 156. 

2 Chemical Marketing Reporter. Ammonia Plant 
to be Built of Grace. V. 205, No. 23, June 10, 
1974, p. 3. 

9? Chemical & Engineering News. Columbia Nitro- 
en Set to Lift Ammonia Output. V. 52, No. 30, 
July 29, 1974, p. 6. 

7 Work cited in footnote 6. 

9 Fertilizer 1 V. 5, No. 6, November- 
December 1974 54. 

* Chemical Week. V. 115, No. 20, Nov. 13, 1974, 


10 Fertilizer International. New U.S. Ammonia 


Plants. No. 64, October 1974, p. 5. 
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1970's. The Bureau of the Census reported 
] 11 U.S. Department of Commerce, Bureau of the 
that 226 plants in 37 States produced Census. Current Industrial Reports, Industrial 


. e G 1973. 
elemental nitrogen in 1973." TPA Series: M28C (73) 14, August 1974, 


Table 4.—Domestic producers of anhydrous ammonia 


(Thousand short tons per year of ammonia) 


Company Location Capacity 

Agrico Chemical Co.—Williams ----------------------—- Donaldsonville, La. 400 
Dol E ee an I Blytheville, Ark ` ` 390 
. MEE EE qoe GONE SLE ET SNE 85 
Air 8 and Chemical; IUe... aranea m m rn irri m New Orleans, La 210 
J dd Reda EEN Pass: Jet. - PF Lao oa tea 100 

. ei TTT LUN eie ( K a E site n Gebmar:. — eu a eh 340 
„FFF EE EE c 340 

Do ———— —————— P LaPlatte, NN — 200 

LIN Leda editas. Eg le big exidiakbes EEN South Point, Ohio .........—— 160 
American Cyanamid 66 eege een E c 340 
Amoco Chemicals ͥſwͤ⸗.. ꝓ6—— . ¾ͤ . EE ic nan Tex City, TER 8 120 
Bowls Pawdae eeng Benson. Arit- os ß 15 
—1 0 ͤqu—— — AA. eap Mié seit mati 3 o aenaadnas 136 
Boker Industries INE Loi sedo dcc de ——— 79 C 100 
Bordon Chemical DIS. 15e A 2 dea c ce tni COMUNE. d'H 340 
QUU Do DO ONDES ME BST v EPOR CERRO CARO D 1c 400 
. ff, ³·•¹A—¹rÜ— ̃ —ͤUVWPUU — Fremont, Nebr rr 48 
TF!!! AE OEE EE AAA P ONES Donaldsonville, Laa 750 
Re RE RE EN ee ee, VOR Terre por [CT MD QUE Mum 135 
Cherokee Nitrogen, Ine "PN ONUS OON PECORI RR, Pryor ORE re rer 55 
0 C/ AA ĩ˙ ee Ee Richmond, Calif . .. 130 
i e E A C MCN UNDE wo V ur 4 T prompt spem ER Fort Madison, lowa __________ 105 

m ASI EE ET EEN EEN Pascagoula, Miss 510 
EE E EE El Segundo, Cali 20 

Collier Carbon 4 Chemical Cr 0 510 
PENES EE BT er OES TTT Brea, Ca „ 260 
Columbia ccc A ee 122 
Commercial Solvents Corp... 3 Bterlagten, Li. ²˙6—) tai a 340 
DNE . , ⁰ ˙ AAA pe ee T 160 
e WE EE EE EES C 0 115 
E. I. du Pont de Nemours & Co --------------------—- Beaumont, Tex eege 340 
o MEER ee NE T ERNS Belle, FP 340 

Se ] V EE bà. Ll auTO 100 
tol: o . E VI MET RO EE Hanford, ene 21 
%) AAA E eee e TTT, ` REES 115 
Farmers Chemical Association—CF Industries, Ine C 210 
. JG EE 2 Teu. (DOOR -Laceauutoadetiatds 170 
Farmers National Chemical trod yo ay ———T— coe eder 60 
0c A F 210 
PPP a ·—AWꝛꝛ³Aͥã ͤ GPG Ee NEP Fort Dodge, Iowa ............ 210 

JJ. EE eee -sisa 140 

PP EE EE Lawrence, Kans --_---------- 840 

c a a a ee aa Enid: Oki oe as te ee 425 
e, et.... dart ton ute etd: Fort Madison, Iowa a 840 
1 AAA Re a ee ee eee ee nce pP South Charleston, W. Va 24 
TTT RI c aman nial Tempe; Fl 22maceeeezeede 120 
JJ... ͤͤͤ ˙¹·1—ͥwüu PPS EE EE (Oo e S. .. 210 
. DIM LL uei aires c ital EE Dial Ter s soma euo roca 30 
W: E. Grice xo EE EEN Woodstock, Tenn i 840 
4 EE dia mue dis ois But Spring, Tér EEN 100 
Green Valley Chemical Co Center INN -=ni 85 
/ A e, e 138 
pl s ll. Map -anena EN aa Hercules, Calif ------------—- 70 
DO aeaa ee aa an T CPP Logislana, Ma Lue sederet 70 
Hooker ‘Chemical & Pisstie ul EES Tacoma WES. ENEE 23 
Kaiser Agricultural Chemicals .. .  .. . ............- Savannah, Ga V V ee 150 
— // ] auccm qu REIR Ra d merde Pascagoula, Miss |... 175 
Do ACORDE TT adn PES Yazoo City, Miss ___-------—- 340 
Ronis Cle D -e . . AR Beaumont, Tex -------------- 300 
. EE od e ERAS deci Re atn TO, ii. Sdt, ugeet 450 
New Jomiy ZI AAA — cand n ntl 0 35 
Niak, ᷣ ß —— —— eso deir Pryor, on . = 105 
0o E E Bagage, TOR Loue excadicca d an nc 125 
Occidental Agricultural Chemica] Co ------------------ Lathrop, Calif EE 120 
BO" CERN Plainview, Tex tee re dip 56 
in Të oot necati aue domos nita ENEE Lake Charles, Laa 490 
c TTT c 8 
reps Factis ene, . ep Kennewick, Wass 155 
(at, i r . ai ze dS aan Beatrice, Nebeeeeee nnn 210 
PP 0˙¹·¹2A AA — ent MansdenA, A gEeeeeeege e 230 
e . Natrium, W. va e 50 
0000/0 A ͤ—— E BL Holt, OIM. es mm 90 
/ —A—A—A—y —T—0——————— qual dau G 35 


e I86 .. ———. m East Dubuque, Ill ------------ 230 
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Table 4.—Domestic producers of anhydrous ammonia— Continued 


(Thousand short tons per year of ammonia) 


Company 


J. R. Simplot 0o0ooo0oo‚‚ -------- -MMM 
Tenneco Chemical Co. 
Tennessee Valley Authority 
Terra Chemicals International, Ine 


Tipperary Corp 


Triad Chemical Co 


—— — dx ed 


—— ew eee we Mm ———?LwñB? —— Ow OO wwe Cee 9 e em mm zeg m 


P; ³o¹0 1. AAA 
Vistron r? e eee 
Vulcan Materials Co ...... 2 2L Ll cl ee 
Wycon Chemical Co. 


Source: 


enw wee eww we meme 4m de) KA Am c —— — m 


Location Capacity 
E MEM Pocatello, Idaho ............- 108 
„ Houston, Tex ..........-.---- 210 
Rec s Muscle Shoals, Ala ..........- 74 
5 Port Neal, Iowa ` -_.-.-.-.-- 210 
ä Lovington, N. Mek 34 
. Donaldsonville, L 340 
ECH Cherokee, Aa 171 
PIER UN Clairton, Pa ..............--- 325 
3 Geneva, Utah ...............- 70 
ES El Centro, Cali 210 
EEN Helm, Cali 176 
EE Chandler, Ari 83 
3 Lima, Ohio 510 
E Wichita, Kang 23 
E Cheyenne, Wyo bobo 167 
SE 17,788 


North American Production Capacity Data, January 1975 (supplement to Fertilizer 


Trends 1973). Circular Z-57, National Fertilizer Development Center, Tennessee Valley Authority, 


Muscle Shoals, Ala., 11 pp. 


CONSUMPTION AND USES 


Apparent consumption of contained ni- 
trogen was 13.0 million short tons in 1974. 
This was calculated, on the basis of pre- 
liminary figures, from production, stocks, 
exports, and imports of ammonia and coke 
oven compounds and the estimated nitro- 
gen content of exports and imports of 
nitrogenous materials. This consumption 
was 396 higher than that in 1973. 

It was estimated that 74% of the 
ammonia used in the United States in 1974 
went into fertilizers, 896 into fibers and 
plastics, 4% into explosives, 3% into ani- 


mal feeds, and 796 into other uses; losses 
were estimated at 4%.” 

Elemental nitrogen had two principal 
uses: To exclude or purge air from in- 
dustrial processes, including steelmaking, 
electronics, chemical manufacture, glass- 
making, and others, and as a liquid, to 
provide low temperatures, through evapor- 
ation, in food, shipping, scientific appli- 
cations, and other processes. These latter 
cryogenic applications, which are estimated 
at 18% of total use, were considered to 
have good growth potential. 


PRICES 


Prices of all nitrogen compounds approx- 
imately doubled during the year. The en- 
ergy crisis, heavy demand in agriculture, 
the difficulty of rapidly increasing capac- 
ity, and the uncertainty caused by widely 
varying estimates of future demand all 
tended to push up prices. Severe inflation 


in capital and operating costs made it un- 
likely that prices would, in the future, de- 
scend to earlier levels. 


17 Chemical & Engineering News. Ammonia 
Squeeze Loosens, Outlook Stays Good. V. 53, No. 
17, Apr. 28, 1975, pp. 10-13. 
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Table 5.— Price quotations for major nitrogen compounds in 1974 


(Per short ton) 
Compound 


Ammonium nitrate, domestic, fertilizer-grade, 33.54 nitrogen, 
bulk, liner ee FC 
Ammonium sulfate, standard- grade. commercial, bulk, f.o.b. works 
Anhydrous ammonia, fertilizer, wholesale, tanks, delivered east of Rockies, 
except East Coast 
Aqueous ammonia, 29.4% NHs, anhydrous basis, tanks, freight equalized 
east of Rockies 
Delivered east coast 
Sodium nitrate, domestic, agricultural, bulk, carlots, f.o.b. works 
Bags, carlots, f.o.b. works 
Sodium nitrate, imported, commercial, bulk, carlots, f.o.b. Atlantic and 
Gull. ‘Warehouses. o oL ]ð W.. ³⅛ y ͥ -= y Ra dus Mte 
100-pound bags, carlot, same basis 
Urea: 
Industrial, 4607 nitrogen, bulk, 50-ton carlots, delivered East 
Agricultural, 46% nitrogen, bulk, same basis 
Agricultural, 45/4 nitrogen, bulk, 50-ton carlots, delivered East 
Diammonium phosphate, fertilizer grade, 18-46-0, bulk, carlots, f.o.b. 
Florida works 


Source: Chemical Marketing Reporter. 


———— em ep em rm e rm e om —̃ — — ww —d—— —U— — —U V — — 
ͤ—ñ—3P— — —-———— e e e e bm ———— e — e e re mm e E e e —EIE—᷑' 22 — — 
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FOREIGN TRADE 


Exports of contained nitrogen declined 
from 1,506,000 tons in 1973 to 994, 000 
tons in 1974. At the same time, imports 
rose from 951,000 to 1, 154,000 tons. The 
U.S. nitrogen deficit of 160,000 tons in 


Jan. 1 


347-878 


15-25 
60-110 


16-19 
60-65 
51.50 
55.50 


51.50 
55.50 


75-107 
73-107 
72-104 


75-110 


919 


Dec. 31 


$91-$115 
89 


190-210 
165-180 
127 
138 


132 
143 


160-175 
160-175 
160-175 


145-168 


1974 was the first since 1965. Almost all 
categories of products showed the same 
pattern of increased imports and decreased 
exports, but the pattern was particularly 
pronounced for anhydrous ammonia. 


Table 6.—U.S. exports and imports for consumption of major nitrogen compounds 


( Thousand short tons and thousand dollars) 


1973 1974 
Compounds Gross Nitrogen Gross Nitrogen 
weight content Value weight content Value 
EXPORTS 
Industríal chemicals: Anhydrous am- 
monia and chemical-grade aqua 
(ammonia content ꝛ 4 186 158 9,185 66 54 6,755 
Fertilizer materials: 
Ammonium nitrate .............- 41 14 3,670 18 6 2,334 
Ammonium phosphates ..........- 2,235 402 189,065 1,992 859 858,807 
Ammonium sulfat 528 109 15,378 530 109 35,952 
Anhydrous ammonia and aqua 
(ammonia content T 718 688 r 81,200 326 267 41,220 
Nitrogenous chemical materials 
WES: ln scblz2 Auc E as ees 28 8 1,896 21 8 8,473 
Sodium nitrate ______-_____------- 1 (1) 59 2 (1) 223 
Uren!n2nszmzszsz eee see Se 427 194 83,054 316 144 63,409 
Mixed chemical fertilizers s 375 38 34,084 474 47 53,476 
Tokai... T 4,539 1.506 * $317,691 8,751 994 665,649 
IMPORTS 
Industrial chemicals: Ammonium 
nitnettrtrrtttktt . 4 2 270 8 A 923 
Fertilizer materials: 
Ammonium nitrate |... ......... 388 112 15,367 869 124 25,124 
Ammonium nitrate-limestone 
mixturees 10 2 393 833 10 86,129 
Ammonium phosphates .........- 393 61 27,290 344 62 40,509 
Ammonium sulfat 299 62 10,610 258 53 20,232 
Calcium cyanamide or 
lime nitrogen 4 1 462 8 (1) 503 
Calcium nitrate en 156 24 5,064 155 24 1,896 
Nitrogen solutions ß 193 58 7,380 87 26 7,193 
Anhydrous ammonia ..........-.-- r 330 r 271 r 16,198 455 873 52,205 
Potassium nitrate or saltpeter, 
pieds OPUS E EE r 30 1 4 r 2,384 14 2 1,797 
tassi itrate, sodium nitrate 
iere de A FORERO NERO —-¾ 53 8 2,787 27 4 2,503 
Sodium nitrate .......-----.....- T 74 1 12 r 8,069 150 24 14,356 
Urea memes 614 r 307 38,865 188 14 one 
Nitrogenous fertilizers n.s.p.f .... 91 18 T 4,946 . 
Mixed chemical fertilizers ........ 193 19 11.642 286 29 33.603 
Total oec A mA r 2.842 r 951 r 146,667 3.374 1.154 345.280 


r Revised. 
1 Less than !4 unit. 
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WORLD REVIEW 


It was estimated that worldwide, 126 
ammonia plants were announced for con- 
struction in the period 1974—80, with an 
average size of over 1,000 tons per day; 
this would increase capacity 4196 in the 
period, or 6% per year." As the year pro- 
gressed, additional plans for construction 
of ammonia and urea plants were an- 
nounced. It was uncertain how many of 
the plants in either category would actu- 
ally be constructed. 


Argentina.—On August 24, representa- 
tives of Bolivia and Argentina signed a 
16-point Act of Cooperation and Comple- 
mentation, largely concerned with produc- 
tion of goods from raw materials. One 
point calls for the construction close to the 
mutual border of a binational fertilizer 
plant to produce 1,100 short tons per year 
each of ammonia and urea.“ 


Bulgaria.—Another ammonia-urea com- 
plex will be added to either the Varna or 
Vratsa fertilizer works to produce about 
1,100 short tons per day of ammonia and 
2,200 tons per day of urea.” 


Canada.—Numerous proposals for new 
petrochemical plants, including ammonia 
plants, were presented to the Alberta Pro- 
vincial Government during 1974. Regula- 
tions had been amended by the Govern- 
ment to require an industrial permit from 
the Energy Resources Conservation Board 
for new plants planning to use natural gas. 
Emphasis was thus shifting from marketing 
of resources to conservation. 


Three fertilizer projects initiated by 
companies already operating in Alberta 
were approved by the Alberta Government 
and exempted from the permit require- 
ment: (1)Cominco Ltd., for a 400,000- 
ton-per-year anhydrous ammonia and 480,- 
000-ton-per-year urea plant at Carseland; 
(2)Western Cooperative Fertilizers Ltd. 
for 1,200 and 1,500 tons per day of am- 
monia and urea, respectively, at Medicine 
Hat; and (3)Sherritt Gordon Mines, for 
expansion to 1,500 and 1,200 tons per day 
of ammonia and urea, respectively, at Fort 
Saskatchewan.“ 


The Deputy Premier of Saskatchewan 
stated in August that one of the require- 
ments for new ammonia plants was a 
stepped-up involvement in exploring for 
and developing new gasfields. Of the 30 
proposals for ammonia plants presented in 
1973 and 1974, he believed a maximum of 


8 plants would result. 

Chile.—Sociedad Quimica y Minera de 
Chile (SOQUIMICH , Chile's State-owned 
nitrate corporation, began plans in 1974 
for a $35 million expansion program in 
view of the rise in world nitrate prices 
brought on by petroleum price increases. 
Production is expected to rise from 815,000 
short tons of all nitrates in 1974 to 935,000 
tons in 1975 and 1,045,000 tons in 1976." 


Colombia.— Tentative plans for two am- 
monia plants, each of 100,000-ton-per-year 
capacity, near the Guajira gasfield were 
under study; the project would be a joint 
venture of Texaco and the Empresa Co- 
lombiana de Petróleos (ECOPETROL ).'* 

Ecuador.—An  ammonia-urea plant is 
high on the list of Government priorities. 
A minimum production of 66,000 short 
tons of ammonia is contemplated, based on 
natural gas deposits in the Gulf of Guaya- 
quil. The plant would most likely be lo- 
cated in the Puerto Bolivar-Machala 
area.” 

Egypt.—A protocol signed by Egypt and 
Iran called for the financing by Iran of a 
330,000-ton-per-year ammonia plant in 
Egypt based on local natural gas. The 
plant is part of a $1 billion economic coop- 
eration agreement between the two coun- 
tries.” 

Germany, East.—A 1,500-ton-per-day, 
U.S.-designed ammonia plant was brought 
into production in Pliesteritz A second 
1,500-ton plant was under construction at 
the same location under a contract let by 
VEB Industrieanlagen Import, an agency 
of the East German Government." 

India.—At the end cf 1974 around 15 
fertilizer plants were under construction in 
India, but completion of nearly all had 


13 Roher, W. M. Annual Meeting. International 
Supe hosphate | Manola turr iation, Tene- 
rile. Canary Islands. May 14, 1974 

M U.S. Embassy. La Paz, Bolivia. Airgram A-187, 
Oct. 7, 1974, 3. 

15 European Chemical News. Bulgaria Plans New 
197 pe ihe Complex. V. 26, No. 663, Nov. 22, 


1974 
1e U. S. Consulate. Calgary, Canada. Airgram 
A-112, Nov. 14, 4 pp 
1? U.S. Embassy, Santiago, Chile. Airgram A-107, 
June 25, 1975, p. 2. 
s U.S. Embassy. SE Colombia. Airgram 


er 2 SD nba 8 Ecuador. Tel 2868, 
bassy, Mito: uador. Telegram 
Apr. 30, 1974, 2 p 
20 European Chemical News. Iran/Eavpt Pact In- 


iod E aa Units. V. 25, No. 638, May 31, 
21 Chemical Marketing Reporter. Kellogg Seit 
monia Plant Running in E. Germany. V. 205, No 


17, May 16, 1974, p. 4. 
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been delayed. Most of these included both 
ammonia and urea plants. Total output of 
final product, largely urea, is estimated to 
be 4.6 million tons when the last plant is 
commissioned about 1978. The plants will 
use naphtha, natural gas, coal, and fuel 
oil as feedstocks.” 

Indonesia.—A team from the Tennessee 
Valley Authority completed a report on 
the potential for the nitrogen fertilizer in- 
dustry in Indonesia. The report contained 
hard data confirming a preliminary assess- 
ment of Indonesian export potential; In- 
donesia would have a cost advantage over 
other possible exporters in supplying am- 
monia and urea to markets between the 
east coast of India and the southern half 
of the People’s Republic of China. The 
Indonesian Government intended to price 
natural gas from fields too small for lique- 
fied natural gas production but not too 
small for ammonia, at 50 to 60 U.S. cents 
per 1,000 cubic feet. There are reportedly 
a sufficient number of such fields to sup- 
port any contemplated ammonia produc- 
tion.™ 

Planning continued for the construction 
in Europe of a 1,650-ton-per-day ammonia 
plant and a 1,870-ton-per-day urea plant 
on board two ships, which would then be 
moored near gasfields off Kalimantan, 
Borneo.“ Indonesia’s State-owned petro- 
chemical company, P.T. Pupuk Sriwidjaja 
(PUSRI), also let contracts for the design 
and construction of a 1,100-ton-per-day am- 
monia plant and a 1,900-ton-per-day urea 
plant on the Musi River in Southern Su- 
matra.” 

Iran.—A plant to produce 1,320 short 
tons per day of ammonia was planned as 
part of the expansion of the Iran Fertilizer 
Co. at Shiraz. A capacity for 1,650 tons 
per day of urea and additional facilities 
for nitric acid and ammonium nitrate were 
to be included.” 

Italy.—A new 1, 650-ton-per-day am- 
monia plant, with adjacent urea facilities, 
will be added to Montedison's complex at 
Ferrara. Feedstock will be local natural 
gas, and completion is scheduled for late 
1976.” 

Korea, Republic of.—A $200 to $300 
million grassroots fertilizer complex was to 
be built at Yosu. It will be operated by 
Namhae Chemical Co. The associated 
2,000-short-ton-per-day ammonia plant 
will be designed by the M. W. Kellogg Co. 
of Houston Texas, and a urea plant at the 
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site will be designed and constructed by 
Toyo Engineering of Japan. Startup of the 
complex is expected in 1977-78.” 

Mexico.—A  1,000-ton-per-day ammonia 
plant was brought onstream by Petróleos 
Mexicanos at Cosoleacaque. Contracts for 
three additional plants were awarded to 
the M. W. Kellogg Co.; two of them, also 
to be located at Cosoleacaque, were of 
1,500-ton-per-day capacity, and the third, 
at Salamanca, was to have a capacity of 
1,000 tons per day." The new units were 
to increase Mexico's ammonia capacity to 
6,900 short tons per day by 1977. 

Romania.—An ammonia and a urea 
plant, each with a capacity between 1,000 
and 1,500 tons per day, were included in 
a grassroots fertilizer complex to be erected 
at Tecuci.” 

Trinidad and Tobago.— The Prime Min- 
ister stated that a 2,000-ton-per-day am- 
monia plant would be constructed under 
an arrangement with Amoco; a 1,800-ton 
urea plant is also to be built in conjunction 
with the ammonia plant. Also in the consid- 
eration stage were proposals for two addi- 
tional ammonia plants.” 

United Kingdom.—A decision was 
reached to construct the Scanitro ammonia 
plant near Peterhead, Scotland, but the 
planned size of the plant was reduced to 
300,000 to 350,000 tons per year. The 
project is an equally owned joint venture 
of Norsk Hydro and Supra UK, a subsidi- 
ary of the Swedish firm, Supra AB. The 
bulk of the output will be exported.” 

U.S.S.R.—A contract for four ammonia 
plants, with a capacity of 1,500 short tons 
each, was awarded by Techmashimport to 
the French firm Creusot-Loire Entreprises. 


22 Nitrogen (London). No. 
cember 1974, p. 16. 

23 U.S. Embassy. Jakarta, Indonesia. Telegram 
5110, Apr. 27, 1974. 3 pp. e 
ans 


*4 Chemical Engineering. 


92, November-De- 


Underway for 


Floating NHs and Urea Plants. V. 81. No. 24, Nov. 
11, 1974, p. 77. 
25 Chemical Marketing Reporter. Urea, Ammo- 


nia Plant Contracts Are Let by Indonesia’s State- 
1 8 Corporation. V. 206, No. 8, Aug. 19, 1974, 


p. 7. 

% American Embassy, Beirut, Lebanon. Airgram 
A-29, Feb. 11, 1974, 10 pp. w/enclosure. 

27 Fertilizer International. More Ammonia for 
Montedison. No. 60, June 1974, p. 1. 

28 European Chemical News. U.S. Contractors 
Win S. Korean Fertilizer Orders. V. 25, No. 646. 
July 26, 1974, p. 16 

20 Fertilizer International. Big Contracts to Kel- 
logg—in Mexico. No. 61, Ju!y 1974, p. 1. 

39 Work cited in footnote 20 

31 U.S. Embassy Port of Spain. Trinidad and 
Tobago. Telegram 2343, Sept. 27, 1974. 3 pp. 

32 European Chemical News. Scanitro Ammonia 
Project Goes Ahead—-Halved in Size. V. 26, No. 
663, Nov. 22, 1974, p. 1l. 
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Two will probably be near Goglovka in the 
Ukraine, and the others, at Kemerovo, 
near Novosibirsk, in Siberia. The plants 
were originally scheduled to be located at 
Togliatti, near the plants to be built by 
Chemical Construction Corp. of the United 
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W. Kellogg Co. technology. Two other 
Kellogg-designed plants, with a capacity 
of 1,500 tons a day each, went onstream 
in April and December at Severodovetsk, 
and Kellogg-designed plants in the U.S.S.R. 
are now rcported to total nine.™ 


h cidental P Il. = 
States under the Occidenta etroleu ?! Chemical Engineering. V. 81, No. 17. Aug. 
Corp. barter arrangements, but plants at 19, 1974, p. 38. 
Togliatti, near Kuibyshev, will be limited $ Chemical Engineering News. V. 52, No. 32, 


Aug. 12, 1974, p. 6. 


to the four by Chemical Construction.? 
The four Creusot-Loire plants will use M. 


Table 7.—Fertilizer nitrogen compounds: World production and consumption 
for years ended June 30, by country 


( Thousand short tons of contained nitrogen) 


Production Consumption 
Country 1971-72 1972-78 1978-74 P 1971-72 1972-713 1973-74P 
North America: 
Canada 887 882 906 386 495 584 
Costa Ria 19 18 30 130 e129 e 137 
Cuba 2 8 6 2 83 1135 1114 148 
Dominican Republie Em ze 55 29 46 46 
El Salvador 8 2 8 69 72 75 
Guatemala "n "A Se 15 26 35 
Mexicſooo 361 393 414 572 519 586 
Netherlands Antilles 13 20 7 Se Ga me 
Trinidad and Tobago ¢ 2 __ 104 126 74 7 8 8 
United States (includes 
Puerto Rico) .........- 8,919 9.296 10,088 8,016 8,295 9,124 
South America: 
Argentina `-------------— 44 * 42 * 42 * 50 * 64 * 56 
Brazilit 11.225 75 87 182 807 454 446 
Sli. 8 * 140 * 119 e118 53 58 65 
Colombia! ..............- 16 85 95 86 125 170 
Ecuador Se 2 2 9 22 32 
EEN L2 ecu Ee 21 25 28 79 110 89 
Venezuela 6 11 5 37 40 45 
Europe: 
Albania?! .... ......... 40 40 40 34 86 40 
Austria 255 253 255 154 150 146 
Belgium 44 672 704 719 184 184 182 
Bulgaria! 620 577 572 355 390 362 
Czechoslovakia € 1 404 e 1451 * 1468 480 * 516 494 
Denmark 83 85 92 340 363 402 
Finland ...........------ 221 268 265 201 198 228 
France 22cm ierg 1,562 1.622 1,867 1,681 1,832 2,021 
Germany, East! 428 472 458 636 125 134 
Germany, West 1,456 1,621 1,624 1,247 1,811 1,213 
Greece 214 e 243 281 221 e 231 255 
Huna? 416 412 468 434 465 543 
Iceland! ...............- 8 9 11 15 15 15 
Ireland gad e 96 e 93 * 104 108 145 144 
ES uius ecu ea 1,140 1,152 1,238 659 763 741 
Luxembourg e2 eZ ud 13 * 14 15 
Netherlands ............- 1,144 1.310 1,392 412 414 453 
Norway " 423 436 490 90 87 94 
Pal. eee 11.191 11,265 11.505 1.000 1.079 1.179 
Portugal 135 * 165 131 100 * 144 157 
Romania 911 963 941 475 464 463 
Spain!!! 658 758 830 684 735 752 
Sweden? 22 195 187 197 258 257 290 
Switzerlanßd 27 29 27 41 43 46 
USS Ri ·˙·¹ ode eek 6,674 7,221 7.982 5.712 6.199 6.896 
United Kingdom 851 828 1,085 1.025 870 1,080 
Yugoslavia 280 294 297 367 375 374 
Africa: 
Algeria * ___._________- ves 43 55 57 75 94 108 
Egypt, Arab Republic of . ¢1132 e1 167 e 186 6 358 6 398 * 364 
Ivory Coast ^! Ii! 2 8 6 6 10 7 
Nen ee ne ov " D e 20 20 22 
Morocco! ............-..- 22 13 13 58 12 14 
Mozambique . .........- 2 e 10 9 d eg 10 
Rhodesia, Southern * ..... 67 64 66 78 66 77 
Senegal 8 10 10 6 6 8 


See footnotes at end of table. 
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Table 7.—Fertilizer nitrogen compounds: World production and consumption 
for years ended June 30, by country—Continued 


(Thousand short tons of contained nitrogen) 


Production Consumption 
Country — 
1971-72 1972-73 1973-74 P 1971-72 1972-73 1978-74" 
Africa—Continued 
South Africa, 

Republic of ©2 /.. .... 246 278 272 230 219 265 
Sudaaans a 50 97 77 
Tanzania! ! E e2 e2 e 12 9 12 
Tunisia * 2 ae ee ate 20 17 21 
Zambia 10 eg 5 86 * 28 26 

Asia : 
Bangladesh .............. 23 102 142 86 143 134 
Bürm& EE 36 41 51 30 35 46 
China, People's 

Republic OL FET: cee 1,820 2,240 2,760 3,445 8.620 8,640 
c 1.043 1.162 1,157 1,940 1.960 2.023 
Indonesia aa 53 66 100 216 383 386 
Iran ———— uen eae e 95 157 157 118 136 195 
Drtüq ue DI 8 e 12 29 31 15 e 17 28 
Israel ée sien deet 26 26 35 36 37 33 
Japan «ecc eiiis 2.343 2,105 2,429 143 808 989 
Korea, North*^! | — 243 254 265 239 248 265 
Korea, Republic of * 1 496 146] 1493 * 383 411 463 
Kuwaitkk: 203 297 319 me zu -— 
Lebanon € ...... dE 18 13 NA 32 36 43 
Malaysia ` e 41 * 44 * 51 73 89 112 
Pakistan 237 302 332 400 426 496 
Philippines* .. ......... 165 161 158 134 126 161 
Saudi Arabia 88 76 99 e2 e 2 e4 
Sri Lana z^ E 3 49 60 56 
Syrian Arab Republic .... 4 17 10 35 36 37 
Taiwandid?eie)eidhid)ʒ 209 209 214 194 176 193 
Thailand 4444 111 18 19 © 68 e 68 e77 
Turkey t} 2 22 cem * 8] 161 169 316 412 463 
Vietnam, North*! . .... AN ES ape 34 12 16 
Vietnam, South *! _______ 28 BS ic 108 165 121 

Oceania: Australia 194 201 217 132 182 194 
Other: 
North and Central 

Americaadʒ»ʒ» gs as Se 19 82 100 
South America 100 SS 2s 8 5 36 87 81 
Europe 12 Gë as Ge 2 2 
Africa 3 |... .........— P 23 a 124 114 112 
Asia !3 22:4 8 ER Sg ER 46 61 61 
Oceania!!! c A ae 20 45 47 

World total 38,610 41.802 45.037 36,928 39,505 42,439 

* Estimate. P Preliminary. NA Not available. 


1 Calendar year referring to the first part of the split year. 

* Excludes nitrogen content of anhydrous ammonia produced for export in that form for subse- 
quent processing elsewhere. 

3 Production of guano only. 

í Fertilmer year: August-July. 

5 Fertilizer year: June-May. 

9? Fertilizer year: November-October. 

7 United States Bureau of Mines estimate based on United Nations estimate for the People’s 
Republic of China and Taiwan (reported as a single figure) less the British Sulphur Corp. Ltd. 
reported figure for Taiwan alone. 

* Source: The British Sulphur Corporation Ltd. Statistical Supplement No. 10, November-De- 
cember 1974, London 1974, pp. 14-15. 

?Includes Barbados, Belize, Guadeloupe, Haiti, Honduras, Jamaica, Martinique, Nicaragua, Pan- 
ama, St. Kitts, Nevis and Anguilla, St. Lucia, and St. Vincent. 

19 Includes Bolivia, Guyana, Paraguay, Surinam, and Uruguay. 

1 Includes Channel Islands and Isle of Man. 

33 Includes Angola, Botswana, Cameroon, Central African Republic, Chad, Congo, Dahomey, Equa- 
torial Guinea, Ethopia, Gambia, Ghana, Guinea, Liberia, Libya, Malagasy Republic, Malawi, Mali, 
Mauritius, Niger, Nigeria, Reunion, Rwanda, Sierra Leone, Somalia, Swaziland, Togo, Uganda, 
Upper Volta, and Zaire. f 

13 Includes Afghanistan, Burundi, Cyprus, Jordan, Khmer Republic, Laos, Mongolia, Nepal, and 
Singapore. 

14 Includes Fiji Islands, New Zealand, and Papua New Guinea. 


Source: Statistical Office of the United Nations, Statistical Yearbook, 1974. New York, 1975, 
pp. 281-282, 549-551, unless otherwise specified. 
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TECHNOLOGY 


A review of the technical and economic 
aspects of ammonia production in the light 
of sharp changes in the availability and 
price of feedstocks was published.“ Some 
75% to 80% of worldwide ammonia pro- 
duction is obtained via catalytic steam re- 
forming of light hydrocarbons; approxi- 
mately 60% to 65% of the catalytic steam 
reforming utilizes natural gas feed. These 
percentages will more or less be maintained 
in the near future, but prospects are that 
over the long range utilization of coal and 
heavy hydrocarbons will increase substan- 
tially. These feedstocks require the non- 
catalytic partial oxidation process and, 
especially for coal feedstock, must be based 
on high ammonia capacity to be competi- 
tive; that is, a capacity in the range of 
1,000 to 1,500 tons of product per day or 
even more. 

Floating ammonia plants, constructed on 
vessels to be moored near natural gasfields, 
are to be tested in a $150 million project 
(see World Review Indonesia). 

The turndown efficiency of a single- 
train ammonia plant was discussed; in pe- 
riods of curtailment of natural gas supplies, 
turndown or changing temporarily to fuel 
oil are possible alternatives. Tests showed 


that process gas consumption remained 
constant per ton of product, but that eff- 
ciency of fuel gas use and overall plant 
efficiency declined sharply when the plant 
rate decreased from 90% to 70% capacity. 
The alternative use of fuel oil to maintain 
plant output was as efficient as use of na- 
tural gas but presented problems of safety 
and complexity of operation." 


A survey of the causes of downtime in 
ammonia plants was published. Some 27 
plants, representing 75% of the large ton- 
nage plants in North America, participated. 
Major equipment failures were paramount 
among plants surveyed in 1971-72. Over- 
all reliability of the plants had increased 
from earlier surveys. Other causes of down- 
time, such as instrument and electrical 
failures, were discussed, as well as impor- 
tant reasons for continued increase in re- 
liability." 

3 Buividas, L. J., J. A. Finneran, and O. J. 
Quartulli. Alternate Ámmonia Fecdstocks. Chem. 
Eng. Prog., v. 70, No. 10, October 1974, pp. 21-35. 

* Sawyer, J. G., and G. P. Williams. Turndown 
Efficiency of a Single Train Plant. Chem. Eng. 
Prog.. v. 70, No. 2, February 1974, pp. 62-64. 

N Williams, G. P., and J Sawycr. What 


Causes Ammonia Plant Shutdown? Chem. Eng. 
Prog., v. 70, No. 2, February 1974, pp. 45-53. 


Peat 


By Donald P. Mickelsen ! 


Peat production in the United States 
increased 15% in 1974, principally because 
of greater output at several of the larger 
operations. The number of active oper- 
ations increased by four, even though two 
operations were closed due to a lack of 
environmental permits. Production increased 
in 18 States; the largest production gains 
were recorded in Michigan, Illinois, Flor- 
ida, Indiana, and Minnesota. 

Commercial sales of peat in the United 
States were 14% higher than in 1973. The 
total value of peat sold, f.o.b. plant, rose 
2896 to $11.0 million. The average value 
of all peat sold in 1974 increased $3.40 


per ton, principally due to higher fuel, pro- 
duction, and transportation costs. 

Imports remained fairly constant in 1974, 
increasing less than 1%. Imported peat 
comprised 32% of the peat available for 
consumption in the United States, a drop 
of nearly 2% from 1973. Ninety-six per- 
cent of the peat imported came from 
Canada. 

World production was estimated at 220.3 
million short tons. The U.S.S.R. was the 
largest producer with an output estimated 
at 211 million tons, or 96% of the world 
total. 


DOMESTIC PRODUCTION 


The 97,000-ton increase in production 
resulted mainly from a larger output of 
reed-sedge-type peat. Of the reported pro- 
duction, more than 6046 was reed-sedge 
peat; the remainder was about equally 
divided between moss peat and humus. 

Peat was produced in 23 States in 1974. 
Michigan remained the largest producer, 
with about one-third of the Nation's out- 
put. Illinois, Florida, Indiana, Pennsylvania, 
and New Jersey ranked in output in the 
order named. Together with Michigan, 
these States accounted for three-fourths 
of the total production. 

Active operations in the United States 
increased from 98 to 102, and the average 
output per plant increased 11% to 7,167 
short tons. Almost three-fourths of the 
operations, however, had outputs smaller 
than the average. Only 32 plants had 
production in excess of 5,000 tons, and only 
5 plants produced more than 25,000 tons. 

Production methods in the United States 
vary with size and conditions of the oper- 


ation. Virtually all peat was harvested 
using conventional earthmoving and exca- 
vating machinery, or conventional machin- 
ery with modifications. Machinery such as 
power shovels, bulldozers, and front-end 
loaders was used in drained bogs, while 
draglines, clamshells and dredges were used 
in submerged deposits. 

Peat deposits, which are generally covered 
with water, tree trunks, limbs, and other 
debris, must be properly cleared and 
drained before harvesting can be started. 
In most instances, the bog is drained by 
constructing a series of feeder ditches and 
collecting canals so that the prevailing 
water table can be lowered and controlled. 
Since the surface of the bog is infirm, roads 
are built on it to provide a firm surface 
for trucks. Other machinery is equipped 
with special wide-track treads, enabling 
it to operate upon the bog surface. 

A variety of harvesting methods are 


1 Mineral specialist, Division of Coal. 
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employed at peat operations in the United 
States. Generally, the peat is harvested by 
first loosening the top layer of the bog 
to a depth of approximately one-half inch 
with a disk, spike, or spring harrow. The 
loosened peat is then scraped into piles 
alongside the roads with bulldozers and 
loaded into trucks with front-end loaders. 
Other production methods utilize vacuum 
harvesters, snowblowing machines, drag- 
lines, and dredges. 
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Peat is usually processed for sale by 
air drying, shredding, and screening, and 
in a few instances by artificial drying. 
Processing equipment consists of a variety 
of screens, shredders, grinders, hammer- 
mills, and gas- and oil-fired dryers. 

Roughly one-third of the peat was sold 
as produced with no processing other than 
air drying. Sixty-eight percent was shredded, 
and only 1% was subjected to thermal 


drying. 


Table 1.—Salient peat statistics 


1971 1972 1973 1974 

United States : 
Number of operations |... 120 103 102 
PRIMIS ²˙ — short tons 605,382 576,712 634,503 131,004 
Commercial sales di oos. 599,548 606,679 620,583 705,995 
OD QS EC thousands . $7,011 $7,112 $7,547 $10,989 
Average Wer WON La LL SL $11.69 $11.72 $12.16 $15.56 
P short tons 296,283 310,521 323,501 326,530 
Available for consumption? _____ „% 895,831 917,200 944,084 1,032,525 
World: Production __ thousand short tons __ r 221,248 r 221,143 220,172 20,344 

r Revised. 


1 Commercial sales plus imports. 
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Table 2.—Peat produced in the United States in 1974, by kind 
(Short tons) 


Processed 
Kind Kiln- Shredded Total 
Unprepared Shredded dried an 
only kiln-dried 

Moes ueni 49,337 79,415 e 1,138 129,890 
Reed-sed ge 150,356 293,531 Gi 1,269 445,456 
Hur 8 26,664 125,949 2,721 318 155,658 
Total AA 226,351 499,195 2,727 2,725 731,004 


Table 3.—Production and commercial sales of peat in the United States in 1974, by State 


Commercial sales 


Value 
State Active Production Quantity —————————— 
plants (short (ehort Total Average 

tons) tons) (thousands) per ton 
California ............--.....--.--- 8 14,447 14,447 $322 $22.28 
Colorado eigene eebe 8 30,994 30,444 201 6.61 
Florida acc suo Loiret 9 67,258 67,288 616 9.16 
Georgia 2 550 550 6 10.73 
Bino. !“ẽnn 6 95.807 95,807 1.412 14.74 
Indien ⁵ðN 9 63,846 11.194 946 13.29 
KENE — 3 4.562 3.585 194 54.24 
Maryland ............-........ s 1 2,873 2,878 45 15.78 
Massachusetts ___._____________.... E 1 2,600 2,600 85 82.69 
Michigan. 2. can 8 16 212.066 244,223 3.811 15.61 
Minnesota ...............-.-222...-2- 5 20,386 20.142 471 23.39 
New Jersey 8 81,211 31,298 608 19.25 
New Mexico ................-.---- 1 4,450 4,450 111 25.00 
New York —..—————— te 4 16,208 17,603 181 10.26 
North Dakota |... 2... c. 1 240 240 W W 
hios 7 4.652 4.652 74 15.89 
Pennsylu anna 9 33,519 30.344 515 16.97 

South Carolina 1 17,800 17,800 Ww 
Vermontthh 1 143 143 4 29.37 
Washington 5 14.492 14.492 85 5.84 
Other States? 2 7 32.870 31.820 1,307 41.07 
till Es 102 131,004 706,995 10,989 15.56 


W Withheld to avoid disclosing individual company confidential data; included with “Other States.” 
1 Includes Iowa, Montana, Wisconsin and states indicated by symbol W. 


Table 4.—Relative size of peat operations in the United States 


1978 1974 

Active plants Production Active plants Production 
Size Percent Percent Percent Percent 

Num- of Short of Num- of Short of 
ber total tons total ber total tons total 
Under 500 tons __ 19 19.4 3,620 0.6 21 20.6 4,384 0.6 
500 to 999 tons ____ 11 11.2 1,198 1.2 9 8.8 6,035 0.8 
1,000 to 4,999 tons 40 40.8 98.076 15.5 40 39.2 94,399 13.0 
5,000 to 14,999 tons 16 15.8 123,368 19.4 22 21.6 201.206 27.6 
15,000 to 24,999 tons 1 7.2 117.439 18.5 5 4.9 89.278 12.2 
Over 25.000 tons 6 6.1 284.202 44.8 5 4.9 335.202 45.9 
Total 98 100.0 634,503 100.0 102 100.0 731.004 100.0 


CONSUMPTION AND USES 


Although imports remained at practically for consumption was about 9% greater 
the same level, commercial sales increased than in 1973. 
in 1974 and the amount of peat available Peat was used for a variety of purposes, 


^om 
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but 90% of total commercial sales reported 
by producers were for general soil improve- 
ment. Ámong the principal markets for 
this peat were nurseries and greenhouses, 
which used peat as a mulch and a medium 
for growing plants and shrubs; landscape 
gardeners and contractors, who used peat 


for building lawns and golf course greens . 


and for transplanting trees and shrubs; 
and garden, hardware, and variety stores, 
which sold peat to homeowners for mulch- 
ing and improving lawn and garden soils. 
The remaining peat was sold principally 
for use in potting soils, for packing flowers 
and shrubs, and for mushroom beds. Small 
quantities were also used for earthworm 
culture, for seed inoculant, and in mixed 
fertilizers. 

Fifty-four percent of the peat sold com- 
mercially by producers was packaged and 
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accounted for more than two-thirds of the 
total value of sales. Package sizes varied 
greatly, but most producers used 40-pound 
bags, a change from the 50-pound bags 
previously used, in order to save on trans- 
portation costs. About two-thirds of the 
packaged peat sold was of the reed-sedge 
type, one-fifth was humus, and the re- 
mainder was moss peat. 

States leading in sales of packaged peat 
were Michigan, Illinois, and Indiana. To- 
gether, these States reported 79% of the 
total sales of packaged peat. Michigan, 
the largest producer, had 49% of the 
total sales. 

Of the bulk peat, 81% was reported sold 
for general soil improvement. The re- 
mainder of the bulk peat was sold for use 
in potting soil and for packing flowers 
and shrubs. 


Table 5.—Commercial sales of peat in the United States in 1974, by kind and use 


Moss Reed-sedge Humus 
Use Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
Bulk: 
Soil improvement ...... 18,404 $847 114,572 $1,354 76,957 $742 
Other uses 82,854 301 12,898 182 16,087 147 
Total® cas 106,258 1,148 127,470 1,486 98,044 888 
Packaged: 
Soil improvement ....... 19,452 674 293,571 6,043 58,626 1,208 
Other uses 2,584 16 1,722 116 3,268 852 
Total 22,036 749 295,293 5.159 61.894 1.560 
Total: 
Soil improvement 92.856 1,521 408,148 6.397 135,588 1,950 
Other use!!! 35,438 376 14,620 247 19.355 498 
Grand total! _____.__ 128,294 1,897 422,763 6,644 154,938 2,448 
1 Data may not add to totals shown because of independent rounding. 
Table 6.—Commercial sales of peat in the United States in 1974, by use 
In bulk In packages Total 1 
Use Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
Long) sands) tons) sands) tons) sands) 
Soil improvement ........ 264,933 $2,942 871,649 $6,925 636,582 $9.867 
Seed inoculant 1,644 10 2,890 801 4,534 811 
Packing flowers, 
shrubs, et 14,411 133 808 21 15,219 155 
Potting soils 29,988 299 8,874 165 83,362 464 
Mushroom beds ` 12,055 90 Se a 12,055 90 
Earthworm culture 8,341 87 40 (3) 8,381 88 
Mixed fertilizers ........ 400 10 atc z 400 10 
Muue m Ne 462 53 462 58 
Total! ...........- 826,172 8,522 879,228 7,467 705,995 10,989 


1 Data may not add to totals shown because of independent rounding. 


2 Less than Le unit. 
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PRICES AND SPECIFICATIONS 


Prices of peat at individual operations 
varied greatly in 1974, with the price de- 
pending mainly upon the kind of peat 
sold, the amount of processing, and whether 
the peat was sold in bulk or packaged 
form. 

The overall average value per ton, f.o.b. 
plant, for all peat sold in 1974 was $15.56, 
up from $12.16 in 1973. The bulk of the 
increase was attributed to higher average 
receipts for peat sold by producers in Iowa, 
New Jersey, Pennsylvania, and Michigan. 

The average price of bulk peat increased 
$1.94 per ton to $10.78. Packaged prices 
increased an average of $5.12 per ton to 
$19.69. The average price of bulk peat was 
influenced mainly by higher overall prices 
for bulk sales by producers in California, 
South Carolina, Pennsylvania, and lowa. 
The increase in the unit value of packaged 
peat was attributed to greater receipts for 
packaged peat sold by Michigan producers. 

In a few instances, when producers did 
not report the value of the peat sold, the 
sales value was calculated, based upon thc 
average of peat sold within the State. 

Imported peat had a total value of 
$22.6 million. This value was 20% greater 
than in 1973, partially because there was 


3,000 tons more peat imported, but also 
because the average value per ton increased 
from $58.00 to $69.16. 

Although the average value of imported 
peat was 4 times that of domestically pro- 
duced packaged peat, these values are not 
comparable because of different marketing 
levels. Also, imported peat has different 
physical properties than most of the domes- 
tic peat, and it is usually sold on a volume 
basis rather than by weight. Each 100 
pounds of a typical air-dryed imported 
peat will measure approximately 12 bushels, 
whereas the same weight of a typical 
domestic peat will measure only 3 or 4 
bushels. A few domestic operations pro- 
duced peat with properties similar to those 
of the imported kind. 

Peat is broadly classified in the United 
States as moss peat, reed-sedge peat, and 
humus, varying with the different type of 
plant materials from which it has been 
formed and its degree of decomposition. 
Moss peat is a type that has been formed 
principally from sphagnum, hypnum, and/ 
or other mosses; reed-sedge peat originated 
mainly from reeds, sedges, and other swamp 
plants; and humus peat is too decomposed 
for identification of its biological origin. 


FOREIGN TRADE 


The quantity of peat imported into thc 
United States in 1974 totaled 327,000 short 
tons. This was up 1% from the peat im- 
ported in 1973 and was the largest quantity 
imported in any year to date. 

Canada provided the bulk of the peat 
imports, supplying 96% of the total. Virtu- 
ally all of the remaining foreign peat was 
supplied by Europe. 

European shipments decreased 17%, 
principally because of a substantial drop 
in receipts from West Germany. West Ger- 
many supplied 97% of the peat imported 
from Europe. 

Imported peat was classified according 


to use, either as poultry- and stable-grade 
peat or as fertilizer-grade peat. Of the 
total imported, 99% was fertilizer-grade 
peat. Except for a duty of $0.50 per long 
ton levied on poultry and stable-grade peat 
from centrally controlled economy coun- 
tries, there was no tariff on peat. 

Foreign peat entered the United States 
through 26 customs districts in 1974, but 
84% of the total was shipped through the 
Buffalo and Ogdensburg, N.Y.; Detroit, 
Mich.; Pembina, N. Dak.; St. Albans, Vt.; 
and Seattle, Wash., customs districts. The 
largest quantity 90,000 tons, was shipped 
through the Ogdensburg district. 
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Table 7.—U.S. imports for consumption of peat moss, by grade and country 


Poultry and Fertilizer 
stable grade grade Total 
Country Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
1973 
Canada EE 4,718 $271 301,887 $17,415 806,605 $17,746 
Germany, Wet 1,104 66 16,012 870 16,116 936 
uyana -M SS Sa 18 1 18 1 
Hong Kong ............... 7 20 E Lt 7 20 
Ireland ..................-. 13 10 172 18 185 28 
E," 3 E 50 2 50 2 
Netherland fe = 7 1 7 1 
Norway 4 Ke ES A 
Polanßd Za Gë 832 17 332 17 
Thailand 222 M im 19 1 19 1 
U.S.S.R mA 17 1 114 4 181 6 
United Kingdom .......... Ms EM 21 1 21 1 
Venesuela .........  .. aa a 1 9) 7 O) 
Total .........------ 5,862 372 817,639 18,390 823,501 18,762 
1974 
Canada .... .............-- 2,667 226 809,221 21,429 811,888 21,655 
Finland E E 14 8 14 8 
Germany, West ... 580 38 12,816 822 13,396 860 
Honduras = a 15 (1) 15 (1) 
Inde... 8 2 1 ech SS 2 
Ireland ................---- 18 1 e deeg 18 1 
Japans m "s 1752 84 162 34 
Netherland ES 2 1 1 1 1 
Poland ...............-..-. us e 157 16 157 16 
United Kingdom x Ss 287 6 287 6 
Total cl m 8,267 266 323,263 22,816 826,530 22,582 


Table 8.—U.S. imports for consumption of peat moss in 1974, by grade and customs 


district 
Poultry and Fertilizer 
stable grade grade Total 
Customs district Quantity Value Quantity Value Quantity Value 

(short (thou- (short (thou- (short (thou- 

tons ) sands) tons) sands ) tons) sands) 
Baltimore, dd = Em 1,071 $78 1,071 $78 

ton, Maass E 5 104 5 104 
Buffalo, N.Y KKK 856 $28 23,929 1,588 24,285 1,566 
Charleston, N.C ... ......- 55 8 12 (1) 
Cleveland. Ohio ds BS 88 9 88 9 
Detroit, Mich .............. 258 18 58,493 4,155 58,751 4,168 
Duluth, Minn ...........- 13 1 4,256 466 4,269 467 
Great Falls, Mont = ME 11,568 836 11,568 835 
Houston, Tex .............- e" e 1,390 104 1,390 104 
Los Angeles, Calif |... 91 7 2,350 149 2,441 156 
Miami, Fla ...........-..- Ge ee 44 2 44 2 
Mobile, Aa 16 1 136 9 152 10 
New Orleans, La ms SA 2,995 178 2,995 178 
New York, N. 16 1 1,565 178 1,581 74 
Norfolk, Va ath mc 639 42 639 42 
Ogdensburg, N.Y .......... 82 2 89,920 5,615 89,952 5,617 
Pembina, N.Dak .......... 1,242 106 17,544 1,141 18,786 1,247 
Philadelphia, fzg 78 5 69 50 112 55 
Portland, Maine l 613 66 20,077 1,365 20,690 1,431 
Portland, Oreg ...........- 48 4 A z- 48 4 
St. Albans, Vt |. ........- 171 10 86,164 2,281 36,335 2,297 
San Francisco, Calif .. .... 86 2 321 24 357 26 
San Juan, P. R i P 897 66 897 66 
Savannah, a 168 12 124 R 292 20 
Seattle, Wash ___.--.------_- ER n 47,402 4,018 47,402 4,018 
Tampa, Fla 74 5 1,530 104 1,604 109 
lll. 3.267 266 328.268 22,316 826,530 22.582 


1 Leas than M unit. 
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Table 9.—Peat moss imported for consumption from Canada and West Germany in 1974, 


by grade and customs district 
Canada West Germany 
Poultry and Fertilizer Poultry and Fertilizer 
prey stable grade grade stable grade grade 
Quantity Value Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) tons) sands) 
Baltimore, Md ES ae we ES E m 1,056 $69 
n, Mas S E Ee See 104 5 
Buffalo, N.Y ........- 888 $27 23,929 $1,588 Së Géi oe Ss 
Charleston, N.C ...... SC? ES Sie SE? 55 $8 12 (1) 
Cleveland, Ohio ...... t 88 9 n Ge SC Ke 
t Mien 258 18 58,498 4,155 me 2a Soch zx 
th, Minn ........ 18 1 4,266 466 a lr ES "s 
Great Falls, Mont E Ges E 11,616 881 Ge ES 73 c 
E Eri  - - a 18 d 
Miami, Fa Es SS e n es i 29 
Mobile, Aa SC M Lo SC? 16 1 136 
New Orleans, Laa PE zs 117 q en e 2,800 158 
New York, N.Y ..... NS ge Bez ee 16 1 1,665 78 
Norfolk, va SS us 5 ES GES E 639 
Ogdensburg, N.Y .... 82 2 89,701 6,614 Ns Da GH ZS 
Pembina, N. D ak 1.242 107 17,644 1,141 BS Si Se 
Philadelphia, Pa ..... "S cites ES D 78 5 694 60 
Portland, Maine 618 66 SH Ns Es c" PX. ae 
Portland, Oreg ...... Po 20,077 1,865 48 4 Be ES 
Albans, Ve 171 10 36,164 2,287 SC "^ Se Vë 
San Francisco, Calif . e T m DS 87 2 $21 24 
San Juan, P.R ______ 33 Se i» m SS Be 897 66 
Savannah, Ga E EN SH D 168 11 124 8 
Wash . Gs SS 41,887 4,017 MN ud us Se 
Tampa, Fla de s x ae 74 6 1,630 164 
Total 2.667 226 809.221 21.429 580 88 12,816 822 
1Less than % unit. 
WORLD REVIEW 


World production of peat in 1974 was 
estimated at 220 million short tons, re- 
maining at practically the same level as 
the revised output reported for 1973. 

The U.S.S.R. was by far the largest peat 
producer, with an estimated 9696 of the 
world production. According to published 
U.S.S.R. figures, 145 million tons of peat 
was produced by state enterprises for 
agricultural use, and an estimated 66 mil- 
lion tons was used for fuel. Agricultural 
peat was used for general soil improve- 
ment and the manufacture of fertilizers, 
and fuel peat was used for generating 
electric power and for domestic and in- 
dustrial heating. 

Ireland ranked second in peat produc- 
tion, with an estimated output of 4 million 
short tons. Virtually all of Ireland's pro- 


duction was fuel peat that was used for 
generating electric power and for heating 
households. A small amount of agricul- 
tural peat was produced, principally for 
export. 

West Germany, the third-ranking peat 
producer with 2.3 million tons, provided 
about 296 of the world output. Most of 
the West German production was agri- 
cultural peat, with only 10496 consumed 
as a fuel. 

Other producers, ranking in output in 
the order named, were the United States, 
Finland, the Netherlands, and Canada. 
The combined output of these countries 
was, however, only 1% of the world total. 
Although the United States was fourth in 
world production, its output was less than 
one-half percent of the world total. 


Table 10.—Peat: 
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World production, by country 


( Thousand short tons) 


Country 1 1972 1973 1974 P 
Argentina, agricultural uue 7 11 e17 
Canada, agricultural uuune ssa 876 359 391 
Denmark, füue·12unnnn E erem res 6 6 6 
Finland: 
Agricultural uunekeeeũ:d LLL LLL L2L22 l2 lll 140 171 * 1765 
Fuel! Eeer 166 265 e 275 
France, agricultural ue 1 120 1 140 * 140 
Germany, West: 
Agricultural une F 1,850 1,931 e 2,100 
Eet es ee ee ⁰⁵-m mr ] 8 818 808 206 
Hungary, agricultura] uus 72 72 72 
Ireland: 
Agricultura] une «444 e 70 e. 
;ööõ˙·ĩ d ᷑ͤ P EE r e 5.500 4,245 * 4,200 
Israel, agricultura] use® ... kk 2 22 
Ph) oe Lez se Adm aureis 88 80 80 80 
Korea, Republic of, agricultural uuue 4 4 * 4 
Netherland „„ 440 440 440 
Norway: 
Agricultural une «„ 13 1 * 13 * 14 
Kuelt- or ore e e uiis Ma 8 6 6 6 
Poland: 
Agricultural use* enn | 65 40 40 
FI ꝛ². ð«ĩß ⁰ y 10 10 
FPCV'Ä!!l!!.:::: ] d E E 18 17 * 17 
Sweden 
Agricultural use .... 2 LLL LLL LLL -MM 1 72 16 e77 
JJ!ͤ.õĩõĩ « ² ...... 36 31 * 33 
U.S S. R.: 
Agricultural use un r 143,700 146,700 145,100 
Melen r 67,500 * 64,500 * 66,100 
United States, agricultural use `. 577 635 781 
Jff )))!!! ⁵ð r 221,143 220,172 220,844 
Fuel peat included in total r 78,522 69,371 10,836 


* Estimate. P Preliminary. r Revised. 


1 In addition to the countries listed, Austria, Canada, Iceland, and Italy produce a negligible 
quantity of fuel peat. No data are available for East Germany, a major producer. 


TECHNOLOGY 


Results of research conducted by the 
State of Minnesota at Wilderness Valley 
Farms and at the Virginia sewage treat- 
ment plant, together with technical advice 
from Dr. Rouse Farnham of the University 
of Minnesota, led to the construction of 
peat-over-sand sewage treatment filters at 
four U.S. Forest Service campgrounds in 
Minnesota. These sewage treatment facili- 
ties have been in operation since January 
1973, and have been constantly monitored 
under Environmental Protection Agency 
(EPA) requirements. Results show that 
the filters meet all EPA guidelines, remov- 
ing 99.876 of the phosphates and nitrogen 
and eliminating almost 100% of the Bio- 
chemical Oxygen Demand and coliform 
bacteria. The peat-over-sand filters are in- 
expensive and effective and are capable of 
handling the sewage produced from a 
community of up to 3,500 people.“ 

The Minnesota Gas Co. has proposed to 
convert peat into synthetic natural gas 
(SNG), following preliminary studies and 
research conducted by the Institute of Gas 


Technology on peat gasification. Gas can 
be produced from the incomplete com- 
bustion of peat in the presence of hot air 
and steam. The resulting gases are cleansed 
of ash and tar by means of scrubbers, and 
pure ammonia and hydrogen sulfate are 
produced as byproducts. The remaining 
gases undergo a shift conversion, producing 
an intermediate calorific gas which is up- 
graded by a methanation process to SNG. 

The Minnesota Gas Co. has applied for 
a 25-year lease from the Minnesota De- 
partment of Natural Resources on 200,000 
acres of State-owned peat bogs, averaging 
about 7½ feet in thickness. 

Further research needs to be conducted 
to determine the economic feasibility of 
producing SNG from peat. If the process 
is proved to be commercially feasible, a 
demonstration plant is planned with a ca- 
pacity of up to 80 million cubic feet per 


day (MMCFD). 


2 Department of Iron Range Resources and Re- 
habilitation, State of Minnesota. Biennial Report 
1972-1974. P. 15. 
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A full-scale peat gasification plant would 
produce an estimated 250 MMCFD, equal 
to an annual output of approximately one 
quarter of the natural gas consumed in 
the State in 1974. An operation of this 
size would have an estimated 20-year sup- 
ply of peat available from the requested 
lease, if the plant was operated on a con- 
tinuous basis.’ 

In experimental rescarch conducted at 
British Columbia Research, Vancouver, 
Canada, Canadian sphagnum peat moss 
was tested for its adsorption capacity of 
odorous gases. In these studies, 20-mesh 
sphagnum peat was first degassed by heat- 
ing to 103° C for 6 hours, after which its 
capacity was compared with that of Dargo 
G-60, an adsorption type of 20 to 40 mesh 
activated charcoal. 

Three gases—dimethylamine, ammonia, 
and hydrogen sulfide—were chosen as test 
materials because of their odor and exten- 
sive use in many industrial operations. 
These gases, using helium as a carrier, 
were passed through adsorption columns 
filled with equal volumes of peat or acti- 
vated charcoal. The experiments were 
monitored by a thermal conductivity de- 
tector, and results indicated that peat had 
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30% to 38% the adsorption capacity of 
activated charcoal on a volume basis. On 
a weight basis, however, peat had 80% to 
97% the adsorption capacity of activated 
charcoal. 

According to British Columbia Research, 
the capacity of peat as an adsorbent of odor- 
ous gases has several disadvantages when 
compared with the capacity of activated 
charcoal. Because peat is only 2.6 times 
as dense as activated charcoal by weight, 
a peat filter would have to be almost 3 
times bulkier than one of activated char- 
coal to achieve the same effectiveness. Also, 
the effective life of peat filters were found 
to be only 14% to 23% as long as the life 
of activated charcoal filters. This means 
that peat filters would have to be replaced 
4 to 7 times more often than those of 
activated charcoal. British Columbia Re- 
search concluded from the studies that 
sphagnum peat was not a feasible substitute 
for activated charcoal for adsorbing odorous 
gases.‘ 


3 International Gas Technology Highlights. V. 5, 
No. 16, Aug. 4, 1975, p. 1. 

* Soniassy, R. N. Adsorption of Odours by Peat 
Moss. Can. Min. and Met. Bull., v. 67, August 
1974, pp. 95-98. 
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Perlite 


By Arthur C. Meisinger ' 


A record quantity (555,000 tons) and 
value ($7.0 million) for crude perlite sold 
and used were set in 1974 by the domestic 
industry. The previous record year was 
1972. Deposits in New Mexico supplied 
8876 of the total crude perlite ore mined 
(676,000 tons) in 1974. 

The value of expanded perlite sold or 
used at 76 plants in 30 States was a 


record $30.7 million, compared with $28.0 
million in 1973 and the previous record of 
$28.4 million in 1972. Illinois continued 
to be the leading State in the production 
of expanded perlite. 

Grefco, Inc., announced plans to reopen 
its Socorro, N. Mex, perlite operation, 
which is expected to be on-stream by late 
1975. 


Table 1.—Crude and expanded perlite produced and sold or used by producers 


in the United States 
(Thousand short tons and thousand dollars) 


Crude perlite 


Used at own Expanded perlite 
plant to make Total 
Sold expanded material quantity Sold or used 
Year Quantity —————————— ————————————— soldor Quantity 
mined Quantity Value Quantity Value used produced Quantity Value 
1970 .... 607 176 2,056 280 2,848 456 420 416 24,972 
1971 ... 495 175 2.062 257 2,879 432 889 385 23,156 
1972 .... 649 224 2,540 321 8,691 545 427 421 28,897 
1978 .... 759 238 2,771 306 2,819 544 424 418 28,005 
1974 .... 676 215 3.544 280 8.480 555 428 419 30.747 


DOMESTIC PRODUCTION 


Production of crude perlite in 1974 was 
reported by 11 companies in 6 States, 1 
less than in 1973. Twelve mines were in 
operation—the same as in 1973. The quan- 
tity of crude ore mined in 1974 was 
676,000 tons, or 12% below the record 
quantity of 759,000 tons in 1973. New 
Mexico, with 88% of the U.S. crude per- 
lite mined, continued to be the principal 
producing State, followed by Arizona, Cali- 
fornia, Nevada, Colorado, and Idaho in 
descending order. 


A record quantity of 555,000 tons of 
crude perlite was sold and used in 1974. 
The previous record quantity was 545,000 
tons in 1972. Value of crude perlite sold 
and used was also a record figure of $7.0 
million, and exceeded by $793,000 the 


previous high value of $6.2 million in 
1972. 


As in 1973, perlite was expanded at 76 
plants in 30 States. The quantity produced 
was 1,000 tons less than the 424,000 tons 
produced in 1973, and the quantity sold 
or used (419,000 tons) was 1,000 tons 
more than that of 1973. The value of ex- 
panded perlite sold or used reached a 
record $30.7 million. 

The leading States in descending order 
of expanded perlite production in 1974 
were Illinois, Mississippi, Kentucky, Penn- 
sylvania, Colorado, Florida, New Jersey, 
Texas, California, and Indiana. 


1 Industry economist, Division of Nonmetallic 
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Grefco, Inc., Los Angeles, Calif., an- 
nounced plans to reopen its Socorro perlite 
deposit and processing plant. Mining was 
begun at Socorro in 1947, and was discon- 
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tinued in 1961 when operations were con- 
solidated at No Agua, N. Mex., and An- 
tonito, Colo. The Socorro facilities are ex- 
pected to be operational in late 1975. 


Table 2.—Expanded perlite produced and sold by producers in the United States 


1978 1974 
: Sold or used Sold or used 
State Quantity Quantity 

produced Quantity Value Average produced Quantity Value Average 

(short (short (thou- value (short (short (thou- value 
tons) tons) sands) per ton tons) tons) sands) per ton 
California 24.442 23.652 $2,071 r $87.56 23,001 21,137 $1,978 $93.60 
lorida ..... 23,378 22,613 1,287 56.92 24,006 24,038 1,408 58.37 
Indiana 14.878 14.801 1.021 69.01 16.212 15,758 1,070 67.92 
Kansas ....- 900 893 97 108.87 580 580 101 174.14 
Missouri ` 8,930 8,930 862 92.24 6,000 5,906 415 80.43 
New York .. 6,526 6,128 495 80.70 4,988 4,988 516 108.45 
Ohio 12.099 12,099 748 61.85 12,138 12,138 825 67.97 
Pennsylvania 86,490 85,230 2,055 58.33 38,204 39,232 2,684 68.41 
Texas 18,278 18,452 1,210 65.57 22,286 22,141 1,575 71.18 
Other States ! 282,646 280,053 18,659 66.63 275,450 213,588 20,120 18.43 
Total ` 423,562 417,851 28,005 67.02 422,865 419,496 30.747 73.29 


1 Includes Colorado, Georgia, Idaho, Illinois, Iowa, Kentucky 


Louisiana. Maine, Maryland, Massa- 


chusetts, Michigan, Minnesota, Mississippi, Nebraska, Nevada, New Hampshire, New Jersey, Oregon, 


Tennessee, Utah, and Wisconsin. 


CONSUMPTION AND USES 


Consumption of expanded perlite in 
1974 was 419,500 tons, or 1,645 tons 
more than in 1973. The percent disposition 
by end use is shown in table 3. Filter aids 
was again the principal use for expanded 
perlite, although showing a decline of 2% 
from 1973 consumption. Plaster and con- 
crete aggregates, combined, at 17% were 
unchanged. Other primary end uses for 
expanded perlite showed gains in 1974, 
with the exception of fillers (1% de- 
cline) and formed products (no change). 
Other uses totaled 42% compared with 
46% in 1973, and included primarily in- 
sulation board and such uses as paint 


textures, foundry castables and bonding 
agents, polishing compounds, and fines for 
various industrial applications. 


Table 3.—End use of expanded perlite 
(Percent) 


Use 1978 1974 


Filter aid ... 22 2 ------ 19 17 
Plaster aggregate 10 9 
Concrete aggregate 
Horticultural aggregate 
Low-temperature insulation 
Masonry and cavity fill insulation 
FFII ee eo 88 
Formed products ..............-.-.- 
Other ! ³oWmàAàAAA 


1 Includes insulation board. 
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PRICES 


Producers sold crushed, cleaned, and 
sized crude perlite at expanding plants at 
an average price of $12.89 per ton in 1974, 
and that portion used by producers in their 
own expanding plants was valued at an 
average of $12.43 per ton. The weighted 
average price of both categories was $12.66 
per ton—an increase of $2.38 over that of 


1973. 

Expanded perlite sold or used, accord- 
ing to expanders, increased in average 
value by 9.5% in 1974, compared with 
the 1973 average value of $67.02 per ton. 
Average values by States in 1974 ranged 
from $28 to $174 per ton, compared with 
the 1973 range of $34 to $151 per ton. 


PERLITE 
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WORLD REVIEW 


Greece.—Although data on perlite pro- 
duction were not available for 1974, a 
substantial increase in the production of 
both crude and screened perlite was 
achieved in 1973, compared with that of 
1972. Crude perlite production in 1973 
was 273,300 tons, or 136,800 tons more 
than in 1972. Processed (screened and 
sized for export) perlite production was 
138,600 tons in 1973, compared with 
120,300 tons in 1972. 

Hungary. Production of crude perlite 
was 105,500 tons in 1973, compared with 
the last reported production of 67,100 tons 


in 1971. Data on perlite production in 
1974 were not available. 


Mexico.— The country produced ap- 
proximately 14,900 tons of crude perlite 
in 1973, compared with 14,200 tons in 
1972. Production data for 1974 were not 
available, but were expected to be above 
the 1973 figure. 

Taiwan.—A perlite-expanding plant was 
reported to be in operation in Taipei. The 
plant is owned by Kei Hsing Chemical 
Industries, Ltd., Taiwan.“ 


2 Perlite Institute, Inc. Bull. 17-75, Apr. 29. 1975. 
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Crude Petroleum and 
Petroleum Products 


By William B. Harper, Bernadette Michalski,’ and Betty M. Moore ° 
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The energy supply situation in general 
and the petroleum-supply situation in 
particular became major concerns of the 
public soon after the Arab oil embargo 
began in 1973. That concern carried over 
into 1974. Although the embargo was 
lifted in March, the experience with long 
lines of cars at service stations had an 
impact on the consumer that did not 
moderate until mid-1974. With conserva- 
tion a prime consideration, mild winter 
weather, and rising prices, domestic de- 
mand for petroleum products averaged 
16.6 million barrels per day (bpd), nearly 
4% less than the 17.3 million bpd of 1973 
(each barrel contains 42 gallons). 

Volumewise, most of the decline in de- 
mand was in residual fuel, distillate fuel, 
and motor gasoline. Refinery runs declined, 
but with demand down and imports at 
high levels, yearend stocks of most major 
products were substantially higher than 
those of 1973.* 

Crude oil production in 1974, including 
lease condensate, declined to 8.8 million 


bpd, nearly 5% below the 1973 produc- 
tion of 9.2 million bpd. The reduction can 
be attributed at least in part to the gradual ` 


! Mineral india specialist, Division of Petro- 
leum and Natural " 

2 Mineral specialist, Division of Petroleum and 
Natural Gas. 

3 Statistical assistant, Division of Fuels Data. 

* Certain terms as used in this chapter are more 
or less unique to the petroleum industry. Principal 
terms and their meanings are— 

Total demand.—A derived figure representing to- 
tal new supply plus decreases or minus increases in 
reported stocks. Because there are substantial con- 
sumers’ stocks that are not reported to the Bureau 
of Mines, this figure varies considerably from con- 
sumption as reported by the Federal Highway Ad- 
ministration of the Department of Transportation. 

Domestic demand.— Total demand less rts. 

New supply of all oils —The sum of crude oil 
production, plus production of natural gas liquids, 
plus benzol (coke-oven) used for motor fuel, hy- 
drogen, and other hydrocarbons, plus imports of 
crude oil and other petroleum products. 

Transfers.—Crude oil conveyed to fuel-oil stocks 
without processing, or reclassification of products 
from one product category to another. Sech 

All oils.—Crude petroleum, natural gas liquids, 
and their derivatives. 

Exports.—Includes shipments to the United States 
territories, possessions, and íree trade zones. 

Imports.—Includes receipts from the United 
States territories, possessions and free trade zones. 
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depletion of older fields, coupled with 
an inability to discover any major new 
fields. 

The decline in production made it 
necessary to increase imports in order to 
meet demand requirements. Imports of 
crude oil continued to rise. In 1974, 
crude oil imports averaged 3,477,137 bpd, 
which was 796 above 1973 imports and 
56% higher than in 1972, when there was 
no embargo. Four lease sales were con- 
ducted in 1974 by the Bureau of Land 
Management of the U.S. Department of 
the Interior. These sales, held in March, 
May, July, and October, involved 1,762,- 
158 acres, and the bonuses aggregated 
about $5 billion. 

Drilling activity accelerated in 1974. 
The weckly activity of 1,474 rotary rigs 
was the highest in 10 years, according 
to the Hughes Tool Co. The American 
Petroleum Institute (API) reported there 
were 12,784 oil wells completed in 1974, 
an increase of 29%. The 7,240 gas wells 
drilled in 1974 was 13% higher than in 
1973. It should be noted that a very large 
part of this rig activity related to infill 
development drilling; that is, drilling in 
known fields. Much of this activity was 
attributable to the “two-tier” pricing of 
crude oil. On one tier is “old” oil at $5.25 
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per barrel; on the other tier is “uncon- 
trolled oil, classified as "new," "released," 
or "stripper," priced in December 1975 
at $12.95 per barrel. Much of this develop- 
ment-well drilling involves production of 
new oil. 

According to API estimates, reserves of 
crude oil declined for the fourth consec- 
utive year as production withdrawals con- 
tinued to outstrip additions to reserves. 
Reserves of 34.2 billion barrels at year- 
end 1974 represented a reserves-to-pro- 
duction ratio for crude oil of 11:1 (based 
on 1974 production). The largest single 
addition to reserves occurred in 1970 when 
the Alaska North Slope discoveries were 
included for the first time. Since World 
War II, reserves-to-production ratios have 
trended downward from a high of 13.6:1 
in 1949 to a low of 9.2:1 in 1969. 

Refinery throughout capacity at year- 
end 1974 amounted to 14.9 million bpd, 
up 4.976 from yearend 1973. Following 
the discontinuance of import quotas on 
crude oil and petroleum products in 
early 1973, many refiners announced ex- 
pansion plans that could increase through- 
put capacity by nearly 1.2 million bpd 
by the end of 1976. Most of the proposed 
new capacity is scheduled to use im- 
ported crude oil. 
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Table 1.—Salient statistics of crude petroleum, refined products, and natural gas liquids 


in the United States 
(Thousand 42-gallon barrels unless otherwise indicated) 


1970 1971 1972 1973 1974 P 
Crude petroleum: 
Domestic production (including 
lease condensate) .......---.. 3.517.450 3.453.914 8,455,368 8,860,908 8,202,685 
World production ...........-.- 16,115,708 17,602,793 15,600,601 20,367,981 20,637,727 
U.S. proportion percent 21 20 19 17 16 
Exports! .........--.-.-.--2.... 4,991 503 187 697 1,074 
Imports 483,293 613.417 811.135 1.188.996 1,269,156 
Stocks, end of year ...........- 276,367 259,648 246,395 242,478 266,020 
Runs to stills ` 8,907,603 4,057,509 4,250,563 4,531,264 4,428,126 
value of domestic product at 
wells : 
Total 22 thousands .. $11,178,726 $11,692,998 311.706.510 313.057.905 $21,680,549 
Average per barrel ........ $3.18 $3.39 $3.39 $3.59 $6.14 
Total producing oil wells 
! AAA se dos 580,990 617,318 608,443 497,878 497,681 
Total oil wells completed during 
year (successful wells) ...... 13,020 11,858 11,306 9,902 12,784 
Refined products: 
Export 89.467 81.342 81.202 88,716 19,417 
Imports (including unfinished oils 
and plant condensate) 8 .......- 764,769 819,463 924,179 1,099,497 953,024 
Stocks, end of year* .......... r 741,494 r 184,299 112,584 165,529 805,626 
Completed refineries, end of year r 281 r 279 277 284 NA 
Daily crude-oil capacity ........ 13,020 13,437 18,776 14,489 NA 
Natural gas liquids : 
Production ` — en r 605,241 617,815 638,216 634,423 616,098 
Stocks, end of year ...........- 65,992 88,421 19,238 94,106 108,377 
All oils: 
Total disposition of primary 
supply gedet See 5,463,259 6,688,858 6,076,846 6,406,618 6,154,751 
Exports 22:522. Ee o eee 94,468 81,846 81,889 84,418 80,491 


Total domestic demand for 
products (including crude-oil 
losses) 5,868,801 6,657,008 5.994.957 6,322,200 6,074,260 


P Preliminary (except for crude production and value). r Revised. NA Not available. 

1 U.S. Department of Commerce data. 

3 Reported to the Bureau of Mines. 

3 U.S. Department of Commerce data, Oil Import Administration and Federal Energy Administra- 
tion except for unfinished oils and plant condensate, which are Bureau of Mines data. 

* Stocks of refined products also include stocks of unfinished oils, natural gasoline, plant con- 
densate, and isopentane. 
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Figure 1.—Supply and demand of all oils in the United States. 
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CRUDE PETROLEUM 


PRODUCTION 


Production of crude oil (including lease 
condensate) in 1974 continued the down- 
trend that began after 1970. Total produc- 
tion in 1974 was about 3.2 billion barrels, 
nearly 556 below that of 1973. There 
were declines in 18 of the 31 oil-producing 
States. The sharpest decline occurred in 
the gulf coast region of Louisiana, which 
had a drop of 93 million barrels, or nearly 
12%. In Texas, gains in Texas Railroad 
Commission district 06 (excluding East 
Texas) and district 08A (West Texas) 
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failed to offset declines in other districts, 
so there was a net decline in 1974 of 
32.5 million barrels. 

The decline continued in 1975. On the 
plus side production rose 6.7 million 
barrels, or nearly 21% in Utah, and 
production in Florida continued to in- 
crease (11%) to 36.4 million barrels in 
1974. Other comparisons are shown in 
table 5. In early 1975, production in 
Michigan was substantially above 1974 
levels; likewise, Florida continued to make 
gains over the 1974 production levels. 
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Figure 2.— Production of crude petroleum in the United States, by principal producing 
States. 
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CONSUMPTION 


Crude oil refineries processed 4.4 billion 
barrels (12.1 million bpd) of crude oil, 
of which 71.5% was domestic crude and 
lease condensate and 28.5% originated in 
foreign countries (table 16). Based on 
operable refinery capacity as of January 1, 
1974, of 14.4 million bpd, refineries in 
the United States operated at 85.3% of 
capacity during 1974. 


PRODUCTIVE CAPACITY 


According to API, the maximum crude 
oil output that could be attained in the 
United States as of December 31, 1974 
was about 8.9 million bpd. This was the 
lowest since 1960 and 8.7% less than that 
on December 31, 1973. Texas and Louisi- 
ana suffered a combined loss of 771,000 
bpd. Florida, Michigan, Utah, and Ohio 
increased productive capacity by a total of 
45,000 bpd. These estimates were based on 
the assumption that such production could 
be achieved in 90 days with existing wells, 
well equipment, and present surface facil- 
ities, plus work changes that could be ac- 
complished within that time. No productive 
capacity was credited to the North Slope of 
Alaska since there 1s no way to market the 
oil until the trans-Alaska Pipcline is oper- 
ational. 

For many years, the United States had 
a surplus productive capacity that could 
be called on to meet emergency needs, but 
with production declining and demand 
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rising, there is little likelihood of a return 
to excess production capacity within the 
foreseeable future. 


DRILLING ACTIVITY 


Drilling activity revived markedly in 
1974 and successful oil and gas comple- 
tions totaled 20,024 wells, a 23% increase. 
Most of these gains occurred in oil well 
completions; this was the first time in 10 
years that the yearend total was higher 
than at the end of the previous year. There 
were 12,784 oil wells completed in 1974, 
a 29% increase of nearly 2,900 wells. Gas 
well completions were up 855, 13% above 
the 1973 results. 

Development well completions increased 
29% above 1973 levels and accounted for 
11,970 wells, or nearly 94% of total oil 
well completions in 1974. More than 4,100 
(34%) of the total successful oil wells 
were completed in Texas. More than 
1,600 of the Texas total were located 
in Texas Railroad Commission districts 
08 and 08A in West Texas. California 
was second in importance with 1,539 oil 
well completions, a 7896 increase over 1973 
levels. East-central California accounted 
for about 1,200 of the completions in that 
State. In Oklahoma, development-well 
drilling revived; there were nearly 1,100 
completions compared with 860 in 1973. 

Development oil well completions for 
1970-75 are shown in the following tabula- 
tion, by quarter: 


J an.- Apr.- July- Oct.- 

Mar June Sept. Dec. Total 1 
3,088 2,948 8,115 8,125 12,280 
2,804 2,679 2.617 3,089 11,207 
2,789 2.126 2,664 2,462 10,622 
2,310 2,093 2,338 2,542 9.283 
2.417 2.949 3,196 8.396 11.970 
3.515 3.270 3,750 4,868 15,436 


1 Quarterly reports, as published do not add to totals shown because of subsequent revisions. 


Source: 
stitute, Washington, D.C. 


The uptrend in oil well drilling con- 
tinued in 1975 and there were 15,436 
development wells, a 29% increase over 
1974. 

There were about 497,631 oil wells pro- 
ducing at the end of 1974 compared with 
497,378 at yearend 1973. This is the first 
time in nearly a decade that an increase 
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occurred in the number of oil wells pro- 
ducing. From 589,203 wells in 1965, the 
number eroded to the low in 1973. 

Stripper wells, which are wells pro- 
ducing 10 bpd or less of oil, accounted 
for about 355,000, or 70%, of all oil 
wells. Production of all producing oil 
wells averaged 17.6 bpd in 1974. 
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Figure 3.—Wells drilled for oil and gas in the United States, by quarter. 


RESERVES 


The API Committee on Petroleum Re- 
serves and Productive Capacity estimated 
proved recoverable reserves of crude oil 
as of December 31, 1974, to be 34,250 
million barrels, a decline of 1,050 million 
barrels for the year. 

Gains in proved reserves occurred in sev- 
en States, led by Florida, which added 119 
million barrels. Losses in proved reserves 
cccurred in 16 States. In those States 
having significant reserves, the largest losses 
occurred in Texas (755 million barrels), 
Louisiana (350 million barrels), Okla- 
homa (39 million barrels), and Mississippi 
(nearly 30 million barrels). 

According to API, indicated additional 
reserves from known reservoirs amounted 
to 4,636 million barrels. These are potenti- 
ally available crude oil reserves in known 
reservoirs in excess of the proved reserves. 
Engineering knowledge and judgment indi- 
cate that these additional reserves will 
be economically available by application 
of fluid injection and other improved re- 
covery techniques. Most of the indicated 
additional reserves were in Texas (2,032.6 
million barrels), California (1,348.6 mil- 
lion barrels), New Mexico (311.5 million 
barrels), Louisiana 224.5 million barrels), 
and Oklahoma (205 million barrels). 


In addition to proved reserves and 
indicated reserves, there are “inferred” 
reserves and estimates of undiscovered re- 
coverable resources. The U.S. Geological 
Survey estimated inferred reserves at 23.1 
billion barrels as of December 31, 1974. 
These reserves are estimated to be re- 
coverable in the future as a result of 
extensions and revisions of estimates and 
new pays in known fields beyond those 
shown in indicated reserves shown in table 
12. The category of undiscovered recover- 
able resources includes deposits that are 
yet to be discovered but are assumed to 
be economically producible. These re- 
sources also include deposits that are al- 
ready identified but cannot be extracted 
now because of economic or technological 
factors. It should be noted that the esti- 
mates shown in table 13 are based on 
price-cost relationships and technological 
trends prevailing in the recent years prior 
to 1974. 

Crude Supply.—Total receipts of crude 
oil at refineries in 1974 were 4,436.3 mil- 
lion barrels, or 12.2 million bpd, a de- 
crease of 109.5 million barrels, or 300,000 
bpd, for the year. Refinery runs to stills 
decreased 108.5 million barrels, or 297,000 
bpd, in 1974 as shown in table 18. Over- 
land receipts of foreign crude oil (from 
Canada) were 76.6 million barrels lower 


946 


in 1974; foreign receipts from overseas 
sources increased 161.8 million barrels, or 
443,200 bpd. 

More foreign overseas crude oil entered 
refineries in all PAD districts in 1974 be- 
cause domestic crude oil was in short 


REFINED 


The Arab oil embargo was in full 
effect during the first 3 months of 1974, 
significantly reducing imports of crude oil 
and refined products below normal levels 
and causing some shortages. Although im- 
ports resumed after March, gasoline de- 
mand revived slowly. The recession also 
caused demand to taper off. As a result, 
overall domestic demand for petroleum 
products in 1974 dropped 3.9% to 16.6 
million bpd, from the 17.3 million bpd in 
1973. 


MOTOR GASOLINE 


Restrictions on availability of motor 
gasoline in the first quarter of 1974 had a 
traumatic effect on gasoline buyers through 
June 1974. As a result, gasoline demand 
did not revive until July. Hence, in 1974, 
gasoline demand declined to 6.5 million 
bpd, or 137,000 bpd below that of 1973, 
but still above 1972 levels. During this 
period, Federal Energy Administration 
(FEA) gasoline supply and use restric- 
tions were in effect. Under the Emergency 
Petroleum Allocation Act of 1973 (P.L. 
93-159), FEA set up allocation levels for 
fuels (including gasoline). The allocation 
level for each wholesale purchaser was 
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supply. Refineries processed 4,428.7 million 
barrels of crude oil in 1974, reported a 
net of 1.3 million barrels used for refinery 
fuel and as losses, and added 6.3 million 
barrels to stocks (table 18). 


PRODUCTS 


100% of current requirements for certain 
priority uses, such as energy production, 
emergency uses, agriculture, and trans- 
portation: Other businesses, such as in- 
dustrial, commercial, governmental, and 
social-agency users, were to receive 100% 
of 1972 consumption. There was also a 
3% State set-aside to provide a reserve 
for emergency needs; it was to be ad- 
ministered by the States. Still other factors 
contributing to soft demand have been 
rising gasoline prices and the impact of 
the recession on the use of passenger cars, 
trucks, and buses. 

Motor fuel consumption in the United 
States during 1974, as estimated by the 
Federal Highway Administration, averaged 
7.2 million bpd. This differs from the 
Bureau of Mines estimate of 6.5 million 
bpd because the Bureau data did not 
include changes in secondary stocks. Gas- 
oline users, after waiting in long lines at 
gasoline service stations during late 1973 
and early 1974, adopted a new policy of 
operating cars with full or nearly full 
gasoline tanks. The allocation however, of 
gasoline by priority was unnecessary in 
1974 because supplies increased. When 
demand failed to offset production, rc- 
finers cuthack on gasoline production. 
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Figure 4.—Production, domestic demand, stocks, and exports of gasoline in the 
United States. 


AVIATION FUELS 


Aviation Gasoline.—The downtrend in 
demand, which dates back nearly a decade, 
appears to have leveled off. With the 
transition from piston to jet and propeller- 
jet engines, demand shrank 63% from 
120,000 bpd in 1965 to 44,000 bpd in 
1974. Over this period, airline use of 
aviation gasoline declined from 33,000 
to 4,200 bpd; military use declined from 


60,000 to 13,700 bpd. Military use ac- 
counted for 53% of demand in 1965 and 
about 31% in 1974 as shown in table 27. 


Commercial Jet Fuel.—By far, the great- 
est use of kerosine is in commercial kero- 
sine-type jet fuel. This product is a kerosine 
with restrictions on the content of aromatics 
and naphthas as stipulated in ASTM- 
D1655 specifications. The product has a 
very low freezing point and includes mili- 
tary JP-5 jet fuel. 
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The drastic cuts in commercial airline 
flights resulting from the Arab oil embargo 
had a severe impact on use of commercial 
jet fuel. Shipments of this fuel dropped 
nearly 896 from 753,000 to 694,000 bpd 
in 1974 as evidenced in table 28. 

About 26,000 bpd of naphtha-type jet 
fuel was used commercially, primarily by 
the airlines. Naphtha-type jet fuel is in 
the heavy-naphtha boiling range, with 
an average gravity of 52.8° API and 
10% to 90% distillation at 210° F to 
420° F, and conforms to ASTM-D1655 
and military specifications MIL-F—5624 
and MIL-T-56246. It includes military 
jet fuel, JP-4. Military use of jet fuel in 
1974 averaged 234,000 bpd, slightly less 
than the 235,700 bpd of 1973. However, 
shipments of naphtha-type jet fuel were 
nearly 8 million barrels higher in 1974 
than in 1973. In addition, the military 
imported another 8 million barrels into 
PAD districts I and V. 

The allocation program, administered by 
FEA, was changed as more supplies became 
available. The most recent change occurred 
in July 1974. Under the revision, applicable 
to aviation fuels, 100% of requirements 
were allotted to the Department of Defense. 
Agricultural production flying, emergency 
aviation service, safety and energy missions, 
cnergy production flying, telecommunica- 
tions flying, and aircraft manufacture were 
allotted 100% of current requirements as 
reduced by an allocation fraction. All other 
categories since July 1974 received 10056 
of base-period use, as reduced by an alloca- 
tion fraction. 

Peaking Unit Use.—In addition to the 
conventional uses of kerosine-type jet fuel, 
the use of jet engines as gas turbines to 
generate electric power is expanding, but 
use of jet fuel is decreasing. For example, 
about 4.3 million kilowatts of capacity in 
gas turbine plants was either in the 
planning stage or under construction in 
1974. Another 1.5 million kilowatts was 
scheduled for 1975. Conversely, nearly 5.2 
million barrels of kerosine-type jet fuel was 
used by electric utility companies in 1974, 
6.3 million barrels in 1973, and 8.8 million 
barrels in 1972. Data for previous years 
are not available. Virtually all of the kero- 
sine-type jet fuel was used in peaking units 
of electric utilities. Although gas turbine 
capacity of peaking units has expanded, the 
sharp increase in prices is inducing the 
utilities to use Nos. 2 and 4 distillates and 
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cutback on use of commercial kerosine-type 
jet fuel. 


LIQUEFIED GASES, ETHANE, AND ETHYLENE 


Liquefied gases are derived from two 
sources; those produced at refineries are 
called liquefied refinery gases to distinguish 
them from liquefied petroleum gases ob- 
tained by processing natural gas. The lique- 
fied petroleum gases (LPG) are all par- 
affins (propane, butane, and isobutane). 
The liquefied refinery gases (LRG) also 
contain paraffins, but may also contain 
unsaturated hydrocarbons; that is, the 
olefins (propylene, butylene, ethylene, etc.) 
The paraffins may be used as fuel (includ- 
ing as a blend with motor gasoline) or as 
feedstock at petrochemical plants. The 
olefins are used primarily as petrochemical 
feedstocks. 

Demand for ethane (including ethylene) 
increased 4.3% in 1974. Use of ethane as 
petrochemical feedstock increased demand 
from 327,200 bpd in 1973 to 341,300 bpd 
in 1974. 

Domestic demand for LPG and LRG in 
1974, excluding that blended into other 
products at refineries or terminals, was 
1,063.7 million bpd compared with 1,121.4 
million bpd in 1973. Propane accounted 
for 78% of liquefied gas demand in 1974. 

Major natural gas consumers (industrial 
firms, electric powerplants, and natural gas 
utilities), fearing a shortage of natural gas, 
sought propane as a substitute or standby 
fuel and were active propane purchasers. 
This represented a significant demand for 
propane and some diversion of propane 
from established markets. 

A mandatory propane allocation pro- 
gram was effected on October 3, 1973. 
This program has been successful in terms 
of supply. Propane was available during 
the heating season because of the combined 
effects of allocation, high prices, mild 
winter weather, and the economic reces- 
sion. Furthermore, stocks of propane, to- 
taled 64.7 million barrels at yearend, which 
was 8% over those of 1973. In 1975, how- 
ever, production of propane and other 
natural gas liquids was affected by the 
decline in natural gas production.’ 


— 


5 Data are available for 1975 in the following 
Bureau of Mines, Mineral Industry Surveys: Nat- 
ural Gas, Monthly; Natural Gas Liquids, Monthly; 
Petroleum Statement, Monthly. 
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KEROSINE 


A mild winter coupled with changeovers 
to other types of heating contributed to 
the 18.5% drop in demand to 176,300 
bpd. In 1974, refiners cutback on produc- 
tion 62,400 bpd, or 29% less than the 1973 
level of about 280,000 bpd. The same allo- 
cation regulations applicable to distillate 
fuel oil applied to kerosine. 

The primary use for kerosine (including 
range oil) is space heating. Although 
space heating accounted for 78% of the 
domestic demand for kerosine, that demand 
has been in a downtrend for many years. 
However, this trend may be arrested or 
begin to flatten out if present users decide 
not to convert to the more convenient 
forms of energy such as LPG and electric 
power because of sharp increases in the 
prices of LPG and electricity. 


DISTILLATE FUEL OIL 


When produced in conventional distilla- 
tion procedures, distillate has a boiling 
range from 10% at 300° F to 90% at 
675° F. Included are Nos. 1 and 2 heating 
oils and diesel fuels. No. 4 fuel oil, which is 
a blend of distillate fuel oil and residual 
fuel oil, is used extensively in industrial 
plants because it does not require pre- 
heating. 

Demand for distillate declined 5% to 
2.9 million bpd in 1974. Most of this 
decline reflected reduced use of distillate 
for heating as shown in table 32, because 
of a mild 1973-74 winter. Some of the 
decline resulted from a lower demand for 
diesel fuel for on-highway use. Most uses 
of distillate were lower in 1974 except for 
sales to electric utility companies.“ Most 
of this increase resulted from restrictions 
on the use of high-sulfur-content fuels such 
as coal and residual fuel oil. Utilities are 
also using sizable quantities of distillates 
in their gas-turbine and internal-combus- 
tion generating engines as shown in table 
32. 

Although stock levels, in terms of days’ 
demand, were at low levels in March and 
April, inventories during the remainder of 
the year were at or above normal levels, as 
shown in table 33. 

Allocation of distillate by FEA as 
amended July 1974 established the follow- 
ing priorities: 

(1) Agricultural production, nonhouse- 
keeping uses by the Department of Defense, 
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and space-heating requirements of medical 
and nursing buildings for all purposes were 
allotted 100% of requirements. 

(2) Emergency services, energy produc- 
tion, manufacture of ethical drugs and re- 
lated research, sanitation services, tele- 
communications services, passenger trans- 
portation services, cargo, freight, and mail 
handling, aviation ground support vehicles 
and equipment, nonmilitary marine ship- 
ping, industrial uses except space heating, 
petrochemical-feedstock use, and space- 
heating requirements were allotted 100% 
of current requirements reduced by an 
allocation fraction. 

(3) An amount of 100% of base-period 
use as reduced by an allocation fraction 
was allotted for synthetic natural gas 
(SNG) plant-feedstock use, electric util- 
ities, and all other nonspace-heating uses. 


RESIDUAL FUEL OIL 


Residual fuel oil demand in 1974 de- 
clined 198,000 bpd, 7% below 1973 de- 
mand. Heating, which accounted for 17% 
of residual fuel oil demand, declined 68,000 
bpd, or 12%, below 1973 levels; there was 
a 7% decrease of 95,000 bpd in electric 
utility use. Utilities accounted for nearly 
50% of residual fuel oil sales in 1974. Some 
of this decline reflected a mild winter, but 
the economic recession was also a factor. 

Domestic refinery production of residual 
fuel oil totaled 1.1 million bpd, a 10% in- 
crease over that of 1973 as shown in table 
34. Residual oil with a sulfur content of 
less than 0.5% accounted for 267,592 
bpd, or 25%, of production. Imports of 
residual oil were more than 100 million 
barrels, or 280,000 bpd less than in 1973. 
Residual fuel oil with less than 0.5% sulfur 
made up nearly 37% of residual fuel im- 
ports. Caribbean refiners supplied 435,000 
bpd, or 80%, of low-sulfur residual fuel. 

Stocks were at adequate levels. At the 
end of 1974, they were equivalent to a 
20-day supply based on April 1975 de- 
mand, and equivalent to a 30-day supply 
compared with 21 days in April 1974. 

Residual fuel oil allocations were similar 
in most instances to those previously out- 
lined for distillate fuel oil. However, there 
were exceptions, such as the allocation 
level specified each month by FEA for 
utility use. In specifying allocation levels 

e U.S. Bureau of Mines. Sales of Fuel Oil and 


Kerosine in 1974. Mineral Industry Survey, Sept. 
11, 1975, 14 pp. 
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for each utility, FEA may include, but 
is not limited to, considerations such as 
the following: (1) Each utility shall ab- 
sorb an equal percentage of the cutback 
in electricity generation; and (2) electric 
generating plants now burning residual fuel 
oil have been identified by FEA for con- 
version to coal.' 


OTHER PRODUCTS 
Petrochemical Feedstocks.—In 1974, pe- 


troleum refineries produced nearly 134.8 
million barrels of petrochemical feedstocks. 
Domestic demand approximated 132.5 mil- 
lion barrels, slightly more than in 1973. 
Naphtha-400* constituted nearly 4796 of 
demand in 1974, as indicated in table 35. 

Still Gas.—Still gas is a mixture of ex- 
tremely low-temperature-boiling hydrocar- 
bons produced during the distillation of 
crude oil and may be used as refinery fuel 
and/or as a petrochemical feedstock. Dur- 
ing 1974, refineries used 175,724,000 barrels 
of still gas as fuel, a nominal decrease 
from the 176,758,000 barrels consumed in 
1973.* Consumption of still gas as a petro- 
chemical feedstock increased 15.6% to 
14,375,000 barrels from 12,428,000 barrels 
in 1973 and the uptrend continued in 
1975. 

Special Naphthas.—Special naphthas are 
used primarily as paint thinners, cleaning 
agents, and solvents. In 1974, as shown in 
table 36 domestic demand was 31,976,000 
barrels, a shade below the 32,230,000 
barrels in 1973 and the decline became 
even more pronounced in 1975. 

Lubricants. Domestic demand for lu- 
bricants declined about 4% to about 56.7 
million barrels as shown in table 37 in 
1974; so did total demand, as exports 
dropped to 11,936,000 barrels, 696 below 
shipments abroad in 1973. Lubricating oils 
accounted for nearly 98% of lubricant 
exports; greases accounted for the re- 
mainder. Part of the decline in demand 
reflected the decline in industrial activity. 
Industrial uses for lubricating oils and 
greases were slightly above the volumes for 
automotive and aviation use. 

Waxes.—Demand for waxes slackened in 
1974 to 6,801,000 bpd a decline of 2.8% 
from the 6,941,000 bpd of 1973, as indi- 
cated in table 38. The economic recession 
and the decline in business is reflected in 
weak wax demand. Paper converting ac- 
counts for 50% of wax end use. 
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Petroleum Coke.—Petroleum coke is re- 
ported by the Bureau of Mines as catalyst 
coke and marketable coke. Catalyst coke is 
a noncommercial coke; it cannot be re- 
covered and marketed because it forms on 
the catalyst during the catalytic cracking 
of charging stock in the cracking unit of a 
refinery. This carbon is burned off the 
catalyst in the regenerator section of a 
cracking unit, and the coke is used as a 
refinery fuel without ever being seen. 
Marketable petroleum coke is the final 
"bottom-of-the-barrel" product of the oil 
refinery process. Marketable coke may be 
raw or green coke, or it may be calcined; 
that is, put through a roasting process in 
the presence of a flame to drive out the 
volatile impurities. There are three main 
outlets for marketable petroleum cokes: 
(1) Use as fuel, (2) manufacture of carbon 
products such as electrodes for metallurgi- 
cal furnaces and silicon carbide abrasives, 
and (3) export. 

Petroleum coke production totaled 123,- 
746,000 barrels in 1974, a 6.4% decrease 
from that of 1973. Nearly 52%, or 63,950,- 
000 barrels was marketable coke, as shown 
in table 39. Exports of marketable coke, 
rose almost 18% to 41,244,000 barrels. 
Nearly 30% of exports (12,344,000 barrels) 
went to Japan, an increase of 34% over 
the 9,197,000 shipped in 1973. Canada 
participated in the increase, receiving 
5,185,000 barrels, a 25% increase. Con- 
versely, exports to Europe were 9.6% 
lower; shipments to Belgium, Italy, the 
United Kingdom, and West Germany de- 
creased. Volumewise, petroleum coke is 
our largest petroleum product export (table 
59) ; it accounted for 51% of the 80,491,- 
000 barrels exported in 1974. 

Asphalt and Road Oil.—As a result of 
a slackening in road construction and 
building activity, asphalt and asphaltic 
products shipments in the United States in 
1974 declined 796 from 34.3 million tons 
(5.5 barrels=1 short ton) to 31.8 million 
tons. 

Shipments of petroleum asphalt paving 
products were 25.4 million tons, 1.7 million 
tons below those of 1973, as shown in table 
40. Likewise, shipments of asphalt roofing 


7 U.S. Code of Federal! Regulations. Federal En- 
ergy Guidelines, Part 211, Subpart 211.61. Federal 


Energy Administration, Washington, D.C. 
* U.S. Bureau of Mines. Crude Petroleum, Petro. 
leum Products, and Natural Gas Liquids. eral 


Industry Survcy, April 1975 issue, released Aug. 8, 
1975, pp. 
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products declined 11% from 5.7 million 
tons. Production of asphalt also declined 
moderately from 30.5 million to 29.9 mil- 
lion tons. With demand down, stocks rose 
slightly in 1974 (table 41). 

Shipments of road oil in 1974 totaled 
1,251,091 tons, or 12% less than in 1973, 
as shown in table 42. Production declined 
slightly, but with demand reduced, inven- 
tories were restored in 1974. Trends in de- 
mand for asphalt and road oil over 1970- 
74 are indicated in table 40. Comparisons 
for 1973 and 1974 are also shown in tables 
41 and 42 and are presented in the Bureau 
of Mines Mineral Industry Survey.“ 

Miscellaneous Finished Oils.—The petro- 
leum industry produces a variety of mis- 
cellaneous products that are sold directly 
to consumers or in bulk to specialty com- 


TRANSPORTATION 
CRUDE OIL 


A transportation system comprised of 
pipelines, tankers, barges, tank cars and, 
to a lesser degree, tank trucks move crude 
petroleum to refineries for processing. Re- 
fineries received 70.4% of their crude oil 
requirements by pipeline, 27.9% by water, 
and 1.7% by tank cars and trucks in 1974. 

The 17 States comprising PAD district I 
accounted for 37.1% of domestic product 
demand. However, refineries in district I 
supplied only 17% of that demand. Foreign 
crude oil made up the lion’s share, 83% 
of refinery input in district I; 14% came 
from other districts, and 3% came from 
within the district. 

Tankers and barge movements of crude 
oil and petroleum products from the gulf 
coast to the east coast is shown in table 
46. 

Refined products produced at refineries 
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panies, which package and distribute them 
under various trade names. Included in 
this category would be absorption oils, 
specialty oils such as hydraulic and in- 
sulating oils, medicinal oils, rust preven- 
tives, sand face, spray oils, and others. Also, 
SNG feedstock is included in this grouping. 
Production aggregated 25,246,000 barrels, 
a 27% gain over that of 1973. Most of 
the increase was in the petrochemicals 
category, as indicated in table 43. 
Unfinished Oils. Unfinished oils are oils 
that have been partly refined and will be 
further processed by refiners; examples are 
unfinished naphtha, gas oil, virgin- or 
straight-run naphtha, topped crude, crack- 
ing stock, etc. The rerun (net of unfinished 
oils) represents the receipts of domestic or 
foreign oil plus or minus changes in stocks. 


AND DISTRIBUTION 


in PAD district V in 1974 represented 
90% of the domestic product demand for 
that district. Crude oil produced in district 
V supplied 57% of refinery input, foreign 
crude oil supplied 41%, and 2% was re- 
ceived from other PAD districts. 

Data collected on receipts of domestic 
and foreign crude petroleum at refineries 
in the United States show receipts from 
local production (intrastate), receipts from 
other States (interstate), and receipts of 
imported crude. These data, by method of 
transportation, indicate the final receipts 
by water, pipeline, tank car, and truck. 
Receipts of domestic crude by water 
usually are moved by pipeline from the 
point of production to the point of water 
shipment. 

Bureau of Mines. Sales of 9 1905 


U.S 
1974. Mineral Industry Survey, Sept. 30, 1975, 16 
pp. 
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Figure 5.—Maps of Petroleum Administration for Defense (PAD) districts and Bureau of 
Mines refining districts. 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 


Refinery receipts of crude oil carried 
by tankers and barges totaled 1,238 million 
barrels, or nearly 3.4 million bpd, in 1974. 
In 1973, 1,174.0 million barrels, or 3.2 
million bpd, were received by refineries. 
About 896 million barrels (2,455,200 bpd) 
represented refinery receipts of foreign crude 
in 1974; the comparable figure in 1973 was 
775 million barrels, or 2,124,200 bpd. A 
5 year series of receipts is shown in table 
44, interdistrict movements by tanker and 
barge are provided by tables 45 and 46. 


REFINED PRODUCTS 


Domestic demand for petroleum prod- 
ucts averaged 16.6 million bpd in 1974, 
a 3.976 drop from the 17.3 million bpd 
of 1973. Demand in 1974 is broken down 
by PAD districts in table 14. 


The Bureau of Mines triennial pipeline 
survey of January 1, 1974, reported that 
pipeline mileage on that date totaled 222,- 
355 compared with 218,671 miles as of 
January 1, 1971. Crude oil trunklines ac- 
counted for 76,250 miles, which is a 
nominal increase over the mileage reported 
as of January 1, 1971. Crude oil gathering 
lines mileage continued to decline, dropping 
2.6% to a January 1, 1974, level of 69,260 
miles; mileage had reached a peak of 
76,988 in 1962. Capacity of crude oil 
trunklines increased to 71,159,000 barrels, 
a slight gain over that of 1971. However, 
product lines capacity increased 15% to 
48,775,000 barrels. Part of this increase re- 
sulted from replacement of existing lines 
with larger diameter pipe; part represented 
new mileage. It is estimated that 598 
miles of crude oil lines were laid in 1973 
compared with 361 miles in 1972. 

Crude oil pipelines delivered 3,124.6 
million barrels or 8,560,000 bpd to re- 
fineries in 1974, a decrease of 5.796 from 
the 9,078,000 bpd in 1973 (table 44). 
Petroleum product pipelines delivered 
3,204.9 million barrels, or an average of 
8,780,000 bpd in 1973, compared with 
2,967.9 million barrels, or 8,109,000 bpd, 
in 1972. Transportation by pipeline of 
petroleum products between PAD districts 
is shown in table 47. Transportation and 
stocks in lines and working tanks is avail- 
able in table 48; tariff rates, table 49. 
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RAIL, TANK TRUCK, BARGE AND TANKERS 


The annual survey of the Association 
of Oil pipelines estimated that the total 
tonnage of crude oil and petroleum prod- 
ucts carried was 1.9 billion tons in 1973. 
Of this total, 47.44% was transported by 
pipelines, 21.90% by water carriers, 
29.11% by motor carriers, and 1.55% by 
railroads. On an overall basis, volumes 
transported in 1973 were 4% greater than 
those in 1972. Petroleum products ac- 
counted for 66% of the volume transported. 

Product pipelines transport only the light 
products such as gasoline, light fuel oils, 
and heating oils, LPG, kerosine, and jet 
fuel. These lines transported 1,282,527,200 
tons, or 32.74%, of the total. Motor car- 
riers transported 504,177,000, or 39.31%, 
of the petroleum products carried. In terms 
of billions of ton miles, the total aggregated 
478.0, of which 42.9% was transported by 
pipelines, 49.8% by water carriers, 4.9% 
by motor carriers, and 2.4% by railroads. 
Total crude petroleum carried in domestic 
transportation, in billions of ton miles, was 
362.9 in 1973. Pipelines accounted for 
83.2% and water carriers for 16.2%. 

Deepwater Ports.—Many of the tankers 
in use today are very large crude carriers 
(VLCC’s) and virtually all of these ships 
are unable to enter ports with a depth 
under 75 feet. At the present time, there 
are no ports in the United States capable 
of accommodating VLCC’s with capacities 
greater than 200,000 deadweight tons. The 
deepest ports in the United States are 
located on the west coast and can handle 
only tankers up to 150,000 deadweight 
tons. Most harbors in the United States are 
limited to smaller ships with capacities 
ranging from 40,000 to 70,000 deadweight 
tons. Hence, the need for deepwater ports 
has become imperative. 

The Deepwater Port Act of 1974, signed 
by the President, provided for licensing 
and regulation of deepwater ports. The Sec- 
retary of Transportation is empowered to 
grant licenses for ownership, construction, 
and operation of deepwater-port facilities. 
At the same time, a Governor of an ad- 
jacent coastal State located within 15 miles 
of a deepwater port or connected directly 
by pipeline, to a deepwater port could veto 
the project. 
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Two corporations, formed by groups of 
companies, are planning to construct two 
such ports: One off the Louisiana coast in 
water over 100 feet deep in the Gulf of 
Mexico, and the other off the Texas 
coast. In the Louisiana Offshore Oil Port 
(LOOP), the corporation proposes to store 
imported oil in the Clovelly salt dome near 
Galliano, La. The proposed storage capa- 
city of this facility is expected to be about 
56 million barrels of oil. 


TANKER RATES 


Tanker charter rates, after reaching a 
peak late in 1973, have been in a down- 
trend. From $2.02 per barrel, charters in 
December 1973 for 34 degree crude oil for 
Large Range 2 tankers (from 80,000 to 
159,999 deadweight tons (dwt)) dropped 
nearly 40% by December 1974 to $1.21 
per barrel, for cargoes destined from Ras 
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Tanura to New York via the Cape of Good 
Hope. Charters, same destination, for 
vessels of 16,000 to 24,999 dwt, which are 
classified as General Purpose" tankers, 
dropped over the same 1973-74 interval 
from $3.23 per barrel to $2.63 per barrel. 

This softening in rates is readily un- 
derstandable. Consumer resistance to high- 
er prices for crude oil and products, a 
mild winter, intensive conservation pro- 
grams, and the economic recession resulted 
in a 3.676 drop in 1974 demand. More- 
over, an oversaturation in tanker supply 
has helped to weaken tanker rates and 
there was little evidence of a change in 
that situation in 1975. It should be noted, 
however, that average tanker charter rates 
move slowly since they include charters, 
which run about 3 years. Also, much of 
the shipping moves in company-owned 
vessels. 


STOCKS 


Stocks of all oils have been increasing 
steadily after touching a low point of 
866.9 million barrels in February 1973. 
This was the lowest inventory position since 
February 1968, and close to stock levels 
during the 1967  Arab-Israeli conflict, 
which cut off imports from the Mideast. By 
the end of 1974, stocks of all oils had 
recovered to 1,073.6 million barrels, an 
increase of 65.3 million barrels over the 


inventory position at the end of 1973 as 
shown in table 50. Stocks of refined prod- 
ucts were 36.2 million barrels higher at 
ycarend 1974. Crude oil stocks, which 
shrank from 279.5 million barrels in May 
1972 to a 7-year low of 235.4 million 
barrels in February 1973, recovered at least 
in part to 265 million barrels by the end of 
1974 as imports increased. The stock posi- 
tion continued to strengthen in 1975. 


PRICES 


Crude Oil.—The increase of the host 
countries shares in oil participations from 
25% to 60%, the embargo of oil ship- 
ments to the United States by Arab nations, 
and the sharp increases in prices adopted 
by the Organization of Petroleum Export- 
ing Countries (OPEC) have all con- 
tributed to the price increases that caused 
consternation in the oil-consuming nations 
throughout the world in 1973 and into 
1974. The uptrend continued in 1974, but 
with economic recession worldwide and 
crude oil a glut on world markets, the 
climb in prices had been arrested as of 
mid-1975. 

By way of background, a large part of 
crude oil obtained from foreign countries 
was equity oil; that is, oil produced and 
owned by companies that had obtained 


concessions from host countries and/or 
governments. In return, the companies were 
required to pay both a royalty and tax 
for oil produced. The aggregate of tax 
royalty and the cost to produce oil repre- 
sented the total cost of equity oil and 
was termed “‘tax-paid cost." The royalty 
and tax were based on a posted price that 
was initially established by negotiations 
between the host country and the oil-pro- 
ducing company. More recently, however, 
the host government alone establishes the 
posted price. 

In January 1973, Saudi Arabia, the 
United Arab Emirates, and Qatar adopted 
participation agreements which gave those 
governments 25% ownership of the oil 
produced in their respective countries. This 
25% segment was known as “participation 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 


oil" and most of this oil was sold back to 
the producing companies at buyback 
prices." As a result, oil prices rose as the 
higher priced "buyback" oil was averaged 
in with equity oil. Subsequently, the host 
governments increased their participation 
from 25% to 60%. Some countries also 
raised the tax rate and the royalty. 

Prices continued to rise in 1974, and 
the uptrend continued into 1975. The 
posted price for Arabian light crude oil 
as of January 1974 was $11.65 per barrel. 
This price was equivalent to an average 
equity and buyback cost of $9.27 per 
barrel. 

On the domestic scene, the average 
price of crude oil at the wellhead, which 
was $3.39 per barrel in 1971, held at that 
level through 1972. However, in March 
1973, the Cost of Living Council (CLC) 
granted an increase of $0.25 per barrel, 
lifting the price to $3.64 per barrel. On 
May 15, 1973, the CLC allowed another 
$0.35 increase. Under phase 4 petroleum 
regulations, the ceiling price for crude oil 
was the posted price in each US oilfield 
plus $0.35 per barrel. The average value 
per barrel at wells was $6.74, or 73% 
above the $3.89 per barrel of 1973, as 
shown in table 55. 

On August 17, 1973, in an effort to 
stimulate production of domestic crude oil, 
the CLC enacted a two-tier pricing system 
under phase 4 oil regulations. The system 
released from ceiling prices “new oil" (oil 
produced above 1972 levels) and made an 
adjustment for the remainder of current 
production. The price of new oil produced, 
which was not covered by the price ceiling, 
rose steadily to market levels. The ceiling 
price for domestic crude was about $1 
per barrel below the world price at the 
time phase 4 rules were issued on August 
17. Since then, however, world prices 
have increased sharply and so have prices 
. for new or exempt oil; that 1s, oil exempt 
from price controls. What constituted ex- 
empt oil was broadened as of November 16, 
1973, when the CLC exempted prices 
charged for the first sale of crude petro- 
leum and petroleum condensates, including 
natural gas liquids produced from any 
stripper-well lease. A "stripper-well lease" 
was defined as a property whose average 
daily production of crude petroleum, con- 
densates, etc., did not exceed 10 bpd dur- 
ing the preceding calendar month. 

The price-regulating function of CLC 
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was absorbed by FEA in March 1974, 
and FEA took over this work in May 1974. 

Between September and the end of 
December 1973, the price of new or 
exempt oil rose from $5.12 to $9.51 per 
barrel. Between January 1974 and Decem- 
ber 1974, the price per barrel rose 13% 
from $9.82 or $11.08. The price of old 
or controlled oil rose nearly 35% from 
$3.90 per barrel in August 1973 to $5.25 
in December. The $5.25 price prevailed 
through 1974 and carried over into 1975. 

In spite of price controls, petroleum 
prices have climbed steadily and so have 
prices refiners must pay for crude oil, both 
domestic and foreign (refiner’s acquisi- 
tion costs). The following tabulation shows 
refiners acquisition cost per barrel for 
imported oil, domestic oil, and a composite 
of both, as maintained by FEA: 


Do- Im- Com- 
mestic ported posite 
1973: 
Maꝓtr $3.82 $3.92 $3.85 
November 5.00 6.49 5.45 
December ....... 5.95 8.22 6.54 
1974: 
Januar 6.72 9.59 7.46 
April 7.21 12.72 9.13 
July .....--....- 7.19 12.75 9.30 
October .. 7.26 12.44 9.22 
m December 1.89 12.82 9.28 
January ......... 7.78 12.77 9.48 
April 8.28 18.26 9.83 
May —____________ 8.38 18.27 9.79 
June 18.38 14.15 110.28 


1 Preliminary. 


As shown in the tabulation, a composite 
of refiners’ acquisition costs of imported 
and domestic crude was $3.85 per barrel 
in May 1973. By April 1975, the price 
was $9.83 per barrel, or more than 27A 
times greater. The rise was due primarily 
to the increase in the cost of imported 
oil. The refiner's acquisition cost for im- 
ported oil rose from $3.92 per barrel in 
May 1973 to $13.26 per barrel by March 
1975, better than a threefold increase. 

Likewise, the price of domestic oil 
climbed steadily after enactment of the 
two-tier price system. 

Entitlements.—Subsequent to adoption of 
the two-tier pricing system, FEA in Novem- 
ber 1974 initiated the entitlements system 
under the Old Oil Allocation Program 
(CFR 211.67). Every refiner had to have 
an entitlement to process a barrel of old 
crude oil as a percentage of total crude 
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processed (that is, the total runs to stills) 
of old oil, imported oil, and domestic ex- 
empted oil. Each month, FEA calculates 
the amount of old oil produced as a per- 
centage of total crude oil processed. If, for 
example, the old-oil ratio was 4096 and a 
refiner's old-oil ratio was 60%, this refiner 
would have to buy entitlements equal to 
2096 at prices set by FEA from those re- 
finers with less than 4096. An entitlement 
purchased at $5.00 would entitle the 
purchaser to process 1 barrel of old oil at 
about $5.25 per barrel, so that the effec- 
tive cost would be about $10.25 per barrel 
for the 20% over the old-oil ratio. 
Refined Products.—Price controls on re- 
fined products were eased under phase 4 
to permit refiners to pass through at least 
part of the increased costs. These refiner's 
acquisition costs are ultimately passed 


DOLLARS PER BARREL 
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through to the consumer in higher prices 
for petroleum products such as gasoline, 
home-heating fuel oil, and diesel fuels. 
Data on prices of selected crude oils and 
products are available in tables 56-58. 

In the United States, gasoline outweighs 
all other products in terms of volume pro- 
duced and relative importance in the re- 
finery mix. Prices of gasoline in 1973 did 
not begin to rise until after OPEC action 
on crude oil in October 1973, but from 
then on the climb was rapid. The average 
service station price of regular-grade gas- 
oline (including taxes) was 38.71 cents 
per gallon as of September 1, 1973. By 
December 1, the price had risen to 42.26 
cents. Prices have continued upward. By 
December 1, 1974, the price was 53.15 
cents, according to Platt's Oil Price Hand- 
book and Oilmanac 1974. 


Oklahoma-Kansas 
5 gravity 
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Figure 6.—Posted prices of selected grades of crude petroleum. 


Shown in the following tabulation (in 
dollars per 100 gallons) are some com- 
parisons in selected cities of prices of 
No. 2 home-heating oil between 1972 and 


January 1975. 'These intervals indicate 
the impact of the pass-through policy on 
retail prices. Between January 1974 and 
January 1975, the U.S. average rose 15%. 
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Decem- Decem- Jan- Jan- 

Standard metropolitan ber ber uary uary 

statistical areas 1972 1978 1974 1975 

U.S. average Eeer $19.72 $22.75 $32.89 $37.84 
Baltimore d . 19.83 26.64 31.18 36.60 
/ ³oUuwn. ß 20.40 30.44 32.90 40.06 
Chicago and Northwestern Indiana 22222222222 18.66 27.01 81.66 83.96 
Detroit EEN 18.62 25.14 80.35 85.76 
Milwaukee ß e 18.98 27.85 $1.28 86.58 
Minneapolis-St. Paul 4 18.06 26.42 84.74 85.72 
New York and Northeastern New Jersey 20.40 83.41 86.90 40.04 
FBF ³⁰Ü¹¹¹ſ Rm d 19.28 26.27 31.30 37.96 
S / ³oð?¹1wwmmii ³o WAA ³⅛ -A ² ( m; k ME e 19.49 26.53 83.72 87.51 
Washington, D.C eren 19.78 29.95 83.30 40.82 
1 EE EE 22.17 27.28 83.50 88.20 

Source: Bureau of Labor Statistics. 


Residual Fuel Oil Prices.—The price of 
Bunker “C” fuel oil at New York Harbor 
was depressed throughout 1972, but de- 
mand for tankers quickened and fuel oil 
prices stiffened. From $3.45 per barrel 
at the end of 1972, prices for Bunker “C” 
climbed steadily to $5.42 per barrel by 
December 1973. By December 1974, the 
price had more than doubled to $11.09 
per barrel. The trend of Bunker "C" prices 
for 1964-74 inclusive, is shown in figure 7. 

Unlike Bunker “C” fuel, use of No. 6 
residual fuel oil is restricted to 0.3% sulfur 
in many communities along the eastern 


seaboard. New York City is an example. 
The average price per barrel for No. 6 
fuel oil in New York Harbor market since 
1971 was as follows: 


11111 ³˙ 5A K eee $4.87 
1912 clu EE 4.66 
1973 WEE EE 5.99 
11ͤöĩõĩ5 6¼˙omn . DS 14.11 
1975 (January 2) .......-...-.---.-- 12.55 


The softening in the January 1975 
price reflects, in part, the mild winter and 
the decline in business activity. 
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Figure 7.—Quarterly prices of Bunker “C” and No. 2 distillate fuel at New York Harbor, 
No. 1 range oil at Chicago district, and regular-grade gasoline at refineries in Oklahoma. 


FOREIGN TRADE 


Exports.—Exports of refined products 
and crude oil in 1974 were down 3.9 mil- 
lion barrels; the 6.3-million-barrel increase 
in petroleum coke exports was more than 
offset by declines in exports of distillate, 
petrochemical feedstocks, gasoline, lubri- 
cating oil, naphtha, and jet fuel. Coke ac- 
counted for 51% of exports. Japan over- 
shadowed all other countries in accounting 
for 12.3 million barrels, or 30%, of petro- 
leum coke sales in terms of volume. Canada 
was second in importance with 12.6%. Ex- 
ports by product and destination in 1973 
and 1974 are shown in table 60. 


Imports.—Imports of crude oil and re- 
fined products aggregated 2,222.2 million 
barrels, or 6.1 million bpd, in 1974, a de- 
crease of 2.7%. An increase in crude im- 
ports failed to offset the 1396 drop in 
imports of products. The Arab oil embargo 
ended toward the end of the 1974 first 
quarter, and by yearend, crude imports 
totaled 1,269 million barrels or 3.48 mil- 
lion bpd, 796 over 1973 imports as shown 
in table 61. The sharpest increases in im- 
ports were from Iran, Nigeria, and Indo- 
nesia. As a result of Canada's planned 
cutback in crude oil exports to the United 
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States, imports from that country fell from 
1 million bpd to about 791,000 bpd. De- 
spite these cutbacks, more oil was imported 
from Canada in 1974 than any other coun- 
try as shown in table 62. 

Nigeria was the second largest supplier 
of crude oil to the United States. Imports 
from that country averaged nearly 697,- 
000 bpd in 1974, a 55% increase over the 
amount received in 1973. Imports from 
Africa in 1974 were nearly as large as 
those from the Middle East. 

Imports of refined products in 1974 
aggregated 2.6 million bpd, 13% less than 
the 3.0 million bpd in 1973. Most of the 
decrease was in residual fuel oil, distillate 
fuel oil, and kerosine-type jet fuel; im- 
ports were lower by 433,000 bpd. Gasoline 
imports were 25.6 million barrels, or 52.6%, 


NATIVE 


Bituminous Limestone, Sandstone, and 
Gilsonite.—Natural rock asphalt and lime- 
stone rock asphalt were produced in Ala- 
bama, Missouri, and Texas, and were used 
for road-building material. Gilsonite was 


959 


higher than in 1973. Most of these in- 
creases originated in Europe, South Amer- 
ica, and Central America. Comparisons 
of imports in 1974 and 1973 by country and 
product are shown in table 62. 

Included in the totals for imports of 
refincd products were 1,783,000 barrels 
of naphtha-type jet fuel, 32.701,000 barrels 
of kerosine-type jet fuel, 3,967,000 barrels 
of distillate, and 34,710,000 barrels of 
residual fuel oil, all of which were with- 
drawn from bond for use as fuel for air- 
craft and vessels engaged in overseas com- 
merce, These imports were exempted from 
tariff duties. Residual fuel oil imported 
by the military for offshore use in 1974 
totaled 2,879,000 barrels, 14% less than 
the volume used in 1973. 


ASPHALT 


produced in Utah. The total production 
of native asphalts and related bitumens in 
1974 was 2,021,165 tons with a value of 
$16,666,000. 


WORLD REVIEW 


The petroleum production cutbacks and 
the embargoes against deliveries to select 
market-cconomy nations adopted as a polit- 
ical weapon by Arab interests at the out- 
break of Arab-Isracli hostilities, had been 
relaxed and eventually withdrawn by the 
spring of 1974. However, the fourfold in- 
crease in the price of Arabian light “mark- 
er" crude at $11.65 per barrel, effected by 
the 13 member nations of OPEC resulted 
in economic crisis in the major industrial 
countries as higher costs further inflated 
economies and stagnated industries. Dc- 
veloping nations were equally threatened 
since their foreign exchange reserves could 
not absorb higher energy prices, which 
placed their economic development in jeop- 
ardy. Participation agreements between 
state-owned companies and foreign opera- 
tions increased in favor of the state. Na- 
tionalization of petroleum operations was 
realized in Algeria, Iraq, Iran, Libya, and 
Nigeria and was pending in Kuwait, Venc- 
zuela and Saudi Arabia. Both these factors 
disrupted normal trading relations and tra- 
ditional supply sources, adding to the 
mounting problems of oil-consuming na- 
tions. 

In mid-November, the International En- 


ergy Agency, representing 17 oil-consuming 
nations, was formed to share energy re- 
sources in the event of another embargo 
and to promote international cooperation 
in the dcvelopment of alternative energy 
sources. In 1974, imported petroleum ac- 
counted for more than 60% of the pri- 
mary encrgy source of Western Europe, 
80% of the primary energy source of Japan, 
and nearly 1756 of the primary energy 
source of the United States. The devel- 
opment of alternative energy sources for 
major oil importing areas had met with 
little progress by yearend, principally be- 
cause of the vast expenditures required to 
launch such a program. Alternative energy 
expenditures that may be justified at a 
marker price of $11.65 per barrel of im- 
ported oil may not be justified if the price 
of imported oil is reduced. Because the 
current posted price expresses between 50 
to 100 times the actual cost of producing 
Middle East oil, price reductions in a 
competitive market are a possible threat 
to high-cost alternative-energy develop- 
ment. However, this possibility appears re- 
mote in light of the mid-November OPEC 
meeting in Vienna advocating even higher 
prices for imported oil. 
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Production.—World crude oil production 
in 1974 averaged 56.3 million bpd, includ- 
ing an estimated 9.0 million bpd recovered 
from offshore operations. Production re- 
sults for 1974 reflected an increase of less 
than 1% over that of 1973. This repre- 
sented a sharp decline in the 7% to 10% 
annual growth rate historically achieved in 
the production of petroleum, as shown in 
table 63. During the year, ranking produc- 
ers were realigned, bringing the U.S.S.R. to 
first position in crude oil production, fol- 
lowed by the United States, Saudi Arabia, 
and lran. 

Substantial production increases above 
1973 production levels were reported by 
the following countries: Saudi Arabia, 
nearly 885,000 bpd; the U.S.S.R., ap- 
proximately 765,000 bpd; and the People’s 
Republic of China, averaging about 300,- 
000 bpd. These increases were largely 
counterbalanced by significant production 
declines in the following countries: Libya, 
more than 650,000 bpd; Kuwait, nearly 
475,000 bpd; the United States, nearly 
435,000 bpd; and Venezuela, nearly 390,- 
000 bpd. 

Crude oil production by member nations 
of OPEC declined more than 300,000 bpd 
from 1973 production levels; however, 
the 13 nations constituting the OPEC 
group continued to account for about 55% 
of total world crude oil production. Pro- 
duction declines registered by the North 
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African and South American member 
nations were largely offset by increased 
production from member nations in the 
Middle East. Member nations of OPEC 
in the Middle East are Saudi Arabia, Iran, 
Kuwait, Iraq, United Arab Emirates, and 
Qatar. Combined production from these 
members totaled nearly 21.2 million bpd 
compared with 20.6 million bpd in 1973. 

Crude Oil Movements.—During 1974, 
crude oil movements to the major consum- 
ing centers of Western Europe, Japan, and 
the United States totaled nearly 22 mil- 
lion bpd; the Middle East supplied 65% 
of the total (figure 8). Approximately 13.7 
million bpd was imported by Western 
Europe, which represented a decline of 
nearly 1 million bpd from the 1973 import 
levels (when prices were lower). 

Japanese crude oil imports averaged 
4.8 million bpd, a decline of 100,000 bpd 
from that of 1973. Although imports 
from the Middle East supplied 77% of 
Japanese total crude oil imports in 1974, 
the flow of Middle East crude was reduced 
by 125,000 bpd, compared with 1973 im- 
ports. However, Japanese crude imports 
from the People’s Republic of China have 
nearly quadrupled in this period. 

The United States imported nearly 3.5 
million bpd of crude oil. Canada supplied 
nearly 791,000 bpd; Nigeria supplied nearly 
700,000 bpd; Iran 463,000 and Saudi 
Arabia supplied about 438,000 bpd. 
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WORLD CRUDE OIL MOVEMENTS TO MAJOR 
CONSUMING AREAS-1974 (preliminary) 


(thousand barrels per day) 
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Figure 8.—World crude oil movements to major consuming areas, 1974. 
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Figure 9.—World share of crude oil production, 1964. 
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1974 - 20.5 BILLION BARRELS 


Figure 10.—World share of crude oil production, 1974. 
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Figure 11. World daily petroleum demand, 1974. 
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Transportation.— Excluding about 42 mil- 
lion dwt in combined carriers, the world 
tanker fleet at yearend 1974 totaled 260 
million dwt, an increase of 40 million dwt 
over that of 1973. The decline in world 
petroleum consumption with the resulting 
drop in demand for tanker transportation 
created a tanker surplus nearly equivalent 
to the additional capacity added in 1974. 


About 30% of total tanker tonnage sails 
under the Liberian flag, followed by 
registries in the United Kingdom and 
Japan, which account for 13% and 11%, 
respectively. Tankers between 200,000- and 
285,000-dwt capacity constitute more than 
40% of the total tanker fleet. Most of 
the additional tanker capacity available 
in 1974 was in this category. 

Voyages from the Middle East occupied 
an estimated 77% of the oceangoing fleet. 
Although voyages from the Middle East 
to Europe and Japan were slightly re- 
duced, they continued to occupy nearly 
60% of the total oceangoing fleet. 

At yearend, vessels carrying LPG num- 
bered 431, with a total carrying capacity 
of 4 million cubic meters, or nearly 141.3 
million cubic feet. 


Refining Capacity.—Total world crude oil 
refining capacity at yearend was estimated 
at 65.5 million bpd, an increase of less 
than 1 million bpd over 1973 capacity 
levels. The Eastern Hemisphere, contain- 
ing the major refining centers of Western 
Europe, the U.S.S.R., and Japan, accounted 
for 64% of total world refining capacity, 
or approximately 42 million bpd. Currently 
scheduled expansion and construction pro- 
grams should increase world refining ca- 
pacity to an estimated 90 million bpd by 
1978; however, reduced consumption trends 
may require reappraisal of refinery expan- 
sion plans, particularly in Western Europe 
and Japan. 

Consumption.—World petroleum  con- 
sumption declined to an estimated level 
of 55.4 million bpd in 1974 as a result 
of the fourfold increase in petroleum 
pricing. Consumption levels in major in- 
dustrial areas were markedly reduced. 
Western European consumption was re- 
duced by well over 1 million bpd. Japanese 
consumption was reduced by 120,000 bpd. 


Algeria.—Crude reserves were estimated 
at nearly 8 billion barrels. To augment 
these reserves, the state-owned company 
Société Nationale pour la Recherche, la 
Production, le Transport, la Transforma- 
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tion, et la Commercialisation des Hydro- 
carbures (SONATRACH) has engaged in 
multiple exploration agreements with lead- 
ing French, West German, Spanish, and 
United States firms. During the year, at 
least nine firms entered 49% to 51% joint 
venture arrangements with SONATRACH. 
Foreign exploration partners bear explora- 
tion costs and, in the event of discovery, 
SONATRACH reimburses up to 15% of 
exploration costs and assumes 5196 of all 
development cost. 

Economic development plans include ex- 
pansion of petroleum production from 1 
million bpd in 1974 to 1.5 million bpd in 
1980, and the expansion of refining capa- 
city from 115,000 bpd to 600,000 bpd in 
the same time period. 

The Italian firm Società Nazionale 
Metanodotti Progetti S.p.A. (SNAM) is 
construction contractor for a 300,000-bpd- 
capacity refinery at Skikda. The refinery 
yield will serve both the export market and 
the Algerian petrochemical industry. 

Argentina.—By a July decree, the state- 
owned Yacimientos Petrolíferos Fiscales 
(YPF) took over control of marketing 
operations of Esso Corp., Cities Service 
Co., Royal Dutch/Shell, and four smaller 
companies, thus controlling all gasoline 
sales in the country. During the year, the 
Argentinian congress was deliberating on 
the hydrocarbons law, which affords YPF 
control over all petroleum operations in 
the country. Production in 1974 averaged 
414,000 bpd. Domestic and imported crude 
oils (principally from Libya) were refined 
in 14 refineries with a combined capacity 
of 720,000 bpd. Petroleum consumption 
was estimated at 500,000 bpd; more than 
25% was derived from imported crude oil 
and products. 

A 32-inch-diameter, 240,000-bpd-capa- 
city pipeline was completed between Puerto 
Rosales and the 290,000-bpd-capacity La 
Plata refinery, cutting the cost of crude 
oil delivered via waters too shallow to 
accommodate large tankers. 

Australia.—Legislation placing control of 
the petroleum industry under the Federal 
Government was under review by the High 
Court. Two laws were under review: The 
Petroleum and Minerals Authority Act, 
which establishes a Government agency 
for exploration, production and marketing 
petroleum; and the Seas and Submerged 
Lands Act, which transfers jurisdiction over 
offshore operations from States to the 
Federal Government. Approximately 115,- 
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800 square miles of exploration leases will 
expire or come up for renewal in 1974 
75. The Government has announced its 
intention to take over these leases, eventu- 
ally maintaining at least 50% equity with 
private operating groups. 

Offshore operations in the Bass Strait 
yielded an average of nearly 360,000 bpd 
of crude oil, accounting for the bulk of 
Australia’s production. The Mackerel field, 
with reserves of 200 million barrels, and the 
Tuna field, with reserves of 84 million 
barrels, will enter the Bass Strait produc- 
tion network in 1977 and 1978 respec- 
tively. 

Austria.— Austrian production averaged 
nearly 43,000 bpd. The Austrian national 
company, Osterreichische Mineral-dlver- 
waltung A.G. (OMV), accounted for the 
bulk of output, producing 38,000 bpd. 
Domestic and imported crude is refined 
at the 220,000-bpd-capacity ÖMV Schwe- 
chat refinery. Consumption of petroleum 
products was reported at 210,000 bpd, a 
10.2% reduction from consumption levels 
in 1973 and a reversal of the 9.3% 
annual average rate of increase experienced 
in 1969-73. Major consumption declines 
were reported for lubricants, kerosine, 
special gasoline, distillate fuel oil, and 
residual fuels. 

Bahamas.—Bahamas Oil Refining Co. at 
Freeport operated a 500,000-bpd-capacity 
refinery on imported crude oils. Construc- 
tion of two additional refineries are under 
consideration; these include a 250,000 to 
300,000-bpd-capacity refinery near Pelican 
Point, and a 125,000 to 250,000-bpd-ca- 
pacity refinery on Grand Bahama Island. 

Brazil. Petroleum imports averaging 
600,000 bpd satisfied about 80% of Brazil’s 
petroleum consumption requirements. In 
1974, petroleum imports placed a $3 bil- 
lion drain in the national balance of pay- 
ments position. In an effort to reduce the 
outflow of Brazilian capital, the state-owned 
Petróleo Brasileira S.A. (PETROBRAS) 
accelerated exploration activities along the 
continental shelf where at least three 
promising discoveries were reported in 
1974. Most significant of these is the 
Garoupa field discovered just offshore of 
Rio de Janciro. Probable reserve estimates 
are 600 million barrels of crude oil, testing 
at 31° API gravity with 0.14% sulfur 
content. 

In addition to accelerated exploration 
and development activity, Brazil has 
awarded contracts to SNAM of Italy and 
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the Japan Gasoline Co. to participate in 
refinery construction and expansion, which 
will raise refining capacity from 962,000 
bpd in 1974 to 1.3 million bpd by 1978. 

China, People’s Republic of.—Output 
continued to climb, increasing 30% over 
1973 output to a production level averaging 
1.3 million bpd. Much of China’s crude oil 
is derived from the north and northeast 
provinces, which include the Taching Field. 

Refining capacity has historically bal- 
anced crude oil production capacity; how- 
ever, recent drilling and field development 
have escalated China's crude oil production 
beyond refining capacity, and increased 
crude oil exports are anticipated for the 
immediate future. To facilitate crude oil 
exports, a pipeline connecting Taching 
Field with the Pohai Bay port of Dairen 
was under construction in 1974. 

Indonesia, —Extensive exploration activity 
resulted in the addition of 5 billion barrels 
to Indonesia's petroleum reserves, raising 
the total to 15 billion barrels as of De- 
cember 31, 1974. During the year, 231 
exploratory wells were completed, resulting 
in 71 discovery wells and a success ratio 
of nearly 1:3. Major discoveries were re- 
ported by Phillips Petroleum Co. operating 
in the Teluk Berou area, by Atlantic Rich- 
field Indonesia Ltd. operating in the Ard- 
juna area, by the Indonesian-American Oil 
Co. operating in the Java Sea (south of 
Sumatra), and by the Union Oil Co. oper- 
ating in the Straits of Macassar (east of 
Kalimantan). 

Crude production averaged 1.37 million 
bpd in 1974, a slight increase over the 
1973 production level. During the first half 
of the year, production averaged 1.5 mil- 
lion bpd, but as a result of reduced de- 
mand, production declined to an average of 
1.2 million bpd for the remainder of the 
year. 

More than 75% of Indonesia’s crude oil 
is exported, with Japan and the United 
States the principal markets. Although a 
member of OPEC, Indonesia prices crude 
oil above the Arabian light marker crude 
oil price. Indonesian light crude oil buyers 
pay a low-sulfur premium, and Pacific area 
buyers pay a freight differential on Indo- 
nesian crude oil. The sales price for 34° 
API gravity crude oil was $10.80 per 
barrel on January 1, 1974, was raised to 
$12.60 on July 1, and remained at that 
level through the year in spite of reduced 
demand. 

Iran.—Production averaged more than 6 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 


million bpd with the Marun, Agha Jari, 
Gachsaran, and Ahwaz fields each aver- 
aging nearly 1 million bpd or more. Iran 
anticipates production levels averaging 7.5 
million bpd by 1977 as a result of a vast 
gas-injection program. 

Iran exports well over 5 million barrels 
of crude oil per day. The economic advan- 
tage realized from the export of petroleum 
products has prompted Iran to engage in 
negotiations for construction of several ex- 
port refineries of 500,000-bpd capacity. 
During 1974, negotiations centered on two 
proposed export refineries involving the 
partnership of the National Iranian Oil 
Co. (NIOC) with several West German 
interests in the construction of a 500,000- 
bpd-capacity refinery at Bushire, as well 
as a partnership involving NIOC and 
Royal Dutch/Shell in a second refinery of 
similar size at an undetermined location. 
No firm construction contracts for export 
refineries were announced by yearend. 

Saudi Arabia.—Maintaining the position 
of third largest world producer of crude 
oil, Saudi Arabia produced an average of 
8.5 million bpd of crude oil in 1974. More 
than 4.6 million barrels was produced 
from the Ghawar field, whereas the Safa- 
niyah offshore field produced well over 1 
million barrels, and the Berri offshore field 
produced nearly 0.9 million bpd. 

The Saudi Arabian Government acquired 
25% participation in the Arabian American 
Oil Co. (Aramco) in 1973. By 1974, Gov- 
ernment participation was increased to 
60%, with negotiations underway for a 
full Government takeover. 

U.S. S. R. Production of crude oil and 
field condensate averaged 9.2 million bpd, 
affording the U.S.S.R. the lead position 
among world crude oil producers. The 
9% increase over 1973 production was 
largely attributed to development of the 
. West Siberian fields, the largest of which 
is Samotlar, where production exceeded 
1.2 million bpd in 1974. Total production 
from West Siberia reached 2.34 million 
bpd in 1974. Total Soviet crude production 
was expected to reach 9.8 million bpd by 
1975. West Siberia will account for nearly 
one-third of the output, with the Samotlar 
field alone producing 1.8 million bpd. 

Approximately 80 refineries with an 
estimated combined capacity of 7.3 million 
bpd were in operation in 1974. 

Soviet exports of crude oil and petro- 
leum products averaged nearly 2.4 million 
bpd. Crude oil constituted about 70% 
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of all petroleum exports. The 48-inch- 
diameter Kuybyshev-Tikhoretsk-Novoros- 
siysk crude oil pipeline was near com- 
pletion by yearend. The pipeline will 
connect producing fields with the oil-load- 
ing ports of the Black Sea to facilitate ex- 
ports. 

United Kingdom.—Government legisla- 
tion involving a petroleum revenue tax and 
51% Government participation in petro- 
leum operations in the British sector of 
the North Sea was debated throughout 
the year. Nationalization remained a possi- 
bility if a 51% Government participation 
was not made available by operating com- 
panies. 

Three fields in the British sector of 
the North Sea were scheduled for produc- 
tion in 1975. Combined production from 
the Hamilton group’s Argyll field, from 
the British Petroleum Forties field, and 
from the Royal Dutch/Shell and Esso 
Auk field was expected to total 150,000 
bpd in 1975. British Government estimates 
place production from the North Sea from 
2 to 2.8 million bpd by 1980. 

Venezuela.—All phases of the petroleum 
industry were affected by the uncertainties 
fostered by impending nationalization. For- 
eign company investment expenditures for 
1974 were projected at well over $300 
million, but were revised downward as 
the method and pattern of nationalization 
came under prolonged debate. However, 
exploration activities did bring promising 
results with the discovery of two new fields. 
The state oil company, Corporacién Vene- 
zolano de Petróleo (CVP), reported a wild- 
cat discovery in western Monogas flowing 
at 4,500 bpd, and Mobil Oil Corp. re- 
ported a discovery in Lake Maracaibo 
flowing at 5,400 bpd. Drilling activity, 
combined with higher oil prices, added 
nearly 1 billion barrels to Venezuela's 
proven crude oil reserve, raising the total 
to 15 billion barrels by yearend. 

Venezuela's crude oil production de- 
clined significantly as a result of cutback 
measures in effect in April 1974. Govern- 
ment regulations required that gas flaring 
be limited to 2% of production, thus re- 
ducing the daily production average from 
nearly 3.4 million barrels reported in 1973 
to less than 3.0 million barrels in 1974. 
Gas-flaring limitations most seriously af- 
fected offshore production, where daily 
averages were reduced to 2.1 million 
barrels compared with 2.5 million barrels 
in 1973. 
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TECHNOLOGY 


During 1974, new technology was de- 
veloped for offshore applications. Recent 
developments included the following:“ (1) 
Testing of electrohydraulic and acoustical 
subsea control systems as alternatives to 
all-hydraulic and total-electric systems; (2) 
introduction of several advanced tools for 
more efficient installation of pilings; (3) 
marketing of a multistage centrifugal com- 
pressor which reduced platform space re- 
quirements; (4) introduction of additional 
refinements in seismic equipment; and (5) 
development of a new navigation system 
capable of operating continuously up to 
250 miles offshore. 

In addition, sea tests in the Gulf of 
Mexico under actual producing conditions 
led Subsea Equipment Associates Ltd. and 
Lockheed Petroleum Services, Ltd., to claim 
operational capability for their shallow- 
water, atmospheric well- completion meth- 
ods." Work on the two systems at yearend 
was directed toward developing capabilities 
to manifold wells and lay underwater flow- 
lines between facilities. 

Sea tests for an offshore drilling struc- 
ture that may eliminate many problems 
currently experienced with conventional 
offshore platforms were also scheduled.” 
Designated as the Tension Leg Platform” 
by its designer (Deep Oil Technology, 
Inc.), the structure is a buoyant platform 
held in place by vertical cables attached 
to anchors. The cables remain taut at all 
times to prevent heaving as well as lateral 
movement. 

Another type of drilling rig was designed 
by Gulf Offshore Co. of Houston to drill 
infill and replacement wells on producing 
platforms without interfering with normal 
production operations." The new rig de- 
sign saves two-thirds of the platform space 
normally required. Construction of the 
rig is facilitated by utilizing 30.000-pound 
modular units, which are assembled with a 
special crane. 

Bethlehem Steel Corp. also introduced a 
new offshore rig designed to extend the 
water-depth capacity of jack-up plat- 
forms.“ The advanced design features tele- 
scoping legs which extend jack-up capa- 
bility to water depths of 377 feet. Most 
jack-ups are rated at depths of less than 
300 feet. The first rig with the new de- 
sign is scheduled for delivery in late 1976. 

Two new products to protect marine 


areas from oil spills were introduced. The 
first device is a semisubmersible barrier de- 
veloped by the Bridgestone Tire Co. of 
Japan.” In effect, the barrier acts as a 
fence that extends approximately 1.5 feet 
above water and about 2 feet below the 
surface. The second product is a barrier 
marketed by Steltner Development and 
Manufacturing Co., Ltd., St. Catharines, 
Ontario, Canada." The developers claim 
that this device also can be used to channel 
spills during cleanup operations. 

In March 1974, El Paso Natural Gas 
Co. announced a series of experiments to 
evaluate the concept of massive hydraulic 
fracturing as a viable alternative to nuclear 
stimulation of vast, low-permeability Rocky 
Mountain natural gas reservoirs" The 
experimental program involves 18 separate 
stages of hydraulic fracturing over a 4- 
year period at two wells in Wyoming. The 
initial stage of the program commenced 
in September when 277,000 gallons of 
fluid with 775,000 pounds of sand were 
pumped into the first test well. Evaluation 
of this effort was incomplete at yearend, 
but it was apparent that initial gas-pro- 
duction rates after fracturing were only 
one-third of the values predicted. 

In related experiments, the Federal 
Government and 15 industrial sponsors 
began a joint program to compare costs 
of massive hydraulic fracturing with cost 
data obtained from the 1973 Rio Blanco 
nuclear stimulation project in Colorado. 
An additional nuclear stimulation experi- 
ment was proposed for a test site in 
Wyoming, but funding for the project 
was uncertain at yearend. 

A new screw percussion bit designed to 
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perform the same functions as rock, drag, 
and percussion bits was marketed during 
1974.“ Screw action removes cuttings in 
soft formations, but the hammer actuates 
for percussion drilling in hard formations. 
The bit was field-tested in Alaska. 

A drilling mud additive to eliminate the 
dangerous effects of hydrogen sulfide on 
personnel and equipment was tested in 
the field and laboratory during the year.? 
The material reacts on contact with hydro- 
gen sulfide to form safe, stable pyrite. 
Reaction efficiency is directly proportional 
to bottom-hole pressure. Moreover, the 
reaction is irreversible and is not influenced 
by pH, temperature, or time. 

Continental Oil Co. developed a simpli- 
fied device for shutting in pressure observa- 
tion wells at the bottom of the drill hole 
to prevent fluid accumulation in the well- 
bore." The device gives a positive shut-in 
of the wells during interference and pulse 
tests, thereby permitting straightforward 
analysis. A U.S. patent is pending. 

A new electromechanical derrick-floor 
test system was developed for inspecting 
drill pipe during removal from the well.” 
Defects such as transverse fatigue cracks, 
corrosion, and mechanical cuts are de- 
tected as pipe is pulled at speeds up to 
90 feet per minute. The testing apparatus 
is mobile and can also be utilized to inspect 
tubing strings. 

Simultaneous rotation and reciprocation 
is possible with a new cementing tool intro- 
duced in 1974 by Fishing Tools, Inc.“ The 
tool contains a cementing head and a hy- 
draulically powered swivel that enables the 
operator to raise or lower pipe while it is 
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being rotated. Initially, the tool will be 
marketed on the gulf coast. 

A new annulus fluid was developed to 
facilitate the removal of drillpipe.* The 
fluid also lubricates and protects the pipe 
until it is pulled. In addition, logging and 
fishing tools were able to move easily 
through the drill hole when the fluid was 
employed. 

In 1974, the Bureau of Mines research 
program was directed to enhance recovery 
of oil and gas based on a cooperative 
effort with industry. The program objec- 
tive was to accelerate petroleum produc- 
tion and increase proved reserves. Field 
work was performed under contracts with 
industrial companies. Backup laboratory 
research was to be performed partly by 
the Bureau and partly by universities 
through grants. Field demonstrations of 
enhanced recovery methods were initiated 
on chemical explosive fracturing, massive 
hydraulic fracturing, and micellar-polymer 
flooding and will require 3 to 4 years to 
complete. All these projects were in early 
stages of development and expenditures, 
but will be expanded for the next several 
years. 
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Table 2.—Supply, demand, and stocks of all oils in the United States 
(Thousand barrels) 


Item 


Domestic production: 
Crude oil 
Lease condensate 
Natural gas plant liquids 
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Unfinished oils 
Plant condensate 
Refined products 
Other hydrocarbons and hydrogen refinery 
input 
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Total new supply 
Crude oi] unaccounted for ? 
Processing gain 


Total supply ` a ««««2 44 
Change in stocks, all oils 3 
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Refined products 
Crude oil losses 


Domestic demand for products: 
Gasoline: 

Motor gasoline 

Aviation gasoline 
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Total gasoline 


Jet fuel: 
Naphtha-type 
Kerosine-type 


Tota] jet fuel 
Ethane (including ethylene) 
Liquefied gases 
Kerosine -=-= 
Distillate fuel oil 
Residual fuel oil 
Petrochemical feedstocks 5 
Special naphthas 
Lubricants 
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Still gas for fuel 
Miscellaneous products 
Plant condensate 


Total domestic demand 


Stocks of all oils: > 
Crude oil and lease condensate 
Unfinished oils 
Natural gasoline% 
Plant condensate 
Refined products 
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1970 


8.350.668 
166.784 
605,916 


488,298 
89,261 
2,268 
728,250 


6,288 
5,877,666 
— 7,121 


181,052 


5,500,997 
4- 87,738 


5,468,259 
4,991 


89,467 
4,828 


2,111,849 
19,908 


2,181,252 
90,927 
262,051 
852,978 


14,848 


5,864,478 


276,867 
98,989 
6,088 
958 
685,459 


1,017,861 


1971 


8,296,612 
157,802 
617,815 
618,417 

46,198 
18,821 
760,949 
6,074 
5,510,683 
+ 14,828 
189,488 


5,664,939 
+ 26,086 


5,688,858 
508 


81,342 
4,448 


2,195,267 
17,892 


2,218,159 
94,732 
278,991 
868,728 


14,916 


5,552,560 


259,648 


1,043,947 


1972 


8,298,899 
161,969 
688,216 


811,135 
45.705 
81,428 

847,046 
10,118 

6,889,016 
4- 10,201 
142,161 


5,991,878 
8 


6,076,846 


187 
81,202 
4,641 


2,888,778 
16,925 
2,860,708 


88,495 
298,995 


5,990,816 


246,895 


958,979 


1978 


8,206,012 
154.891 
634,428 


89,844 
1,009,992 


10,716 
6,289,635 
+ 918 
165,488 


6,455,941 
+ 49,828 


6,406,618 
697 


88,716 
4,897 


2,486,156 
16,531 


2,452,687 
79,220 
807,407 
886,627 


1,869 
6,317,308 


242,478 
99,164 


1,008,807 


P Preliminary (except for domestic production of crude oil and lease condensate). 
1U.S. Department of the Interior data for crude oil, unfinished oils, and plant condensate; U.S. 
Department of Commerce and Federal] Energy Administration data for al other importa. Imports 
of crude oil include some Athabasca hydrocarbons. 
3 Represents the difference between supply and indicated demand for crude petroleum. 
$ Minus sign represents withdrawal from stocks, which is added to total disposition; plus sign 
represents stocks increase, which is subtracted from total disposition. 


4 U.S. Department of Commerce data. 


1974 » 


$,056,936 
146,649 
616,098 
1,269,155 
44,228 
82,364 
876,482 
18,057 
6,058,919 
— 9,084 


115,255 


6,220,090 
+ 65,339 


6,154,751 
1,074 


19,417 
4,189 


2,886,177 
16,215 


2,402,892 
81,171 
281,429 


862,600 
124,582 


6,069,471 
265,020 
1,070 


695,045 
1,078,646 


ë Produced at petroleum refineries. Demands for ethane and liquefied gases used for petrochemical 


feedstocks are excluded. Demand data for these p 


cluded under the items “Ethane” and “Liquefied gases.” 


* Includes isopentane. 
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Table 4.—Supply, demand, and stocks of all oils in 1974, by PAD district 
(Thousand barrels) 


District District District District — pjl1O'2l. Distriet Total, 
1 Il III is V a 
I-IV States 
Domestic production: 
Crude oil and lease 
condensate _______ 43,898 834,521 2,178,774 261,422 2,808,110 894,475 8,202,685 
Natural gas plant 
condensate ....... 8,810 90,819 487, 756 17,212 604,597 11,501 616,098 
Receipts from other 
districts Lc. 1,076,720 $53,011 14,997 22,441 8,482 67,689 8 
Imports: 
Natural gasoline and 
plant condensate . 2,908 19,012 126 8,250 80,291 2,073 82,364 
Crude oil 428,608 260,771 289,999 16,679 985,957 288,198 1,269,155 
Unfinished oils ` 14,084 1,156 19,208 TNT 84,447 9,781 44,228 
Refined products .... 746,870 80,864 41,888 5,909 825,631 50,901 876,432 
Other hydrocarbon and 
hydrogen input ...... 901 999 6,247 815 8,462 4,595 18,057 


Total new supply 2,321,289 1,681,162 8,098,995 822,128 5,305,877 824,168 6,068,919 
Crude oil unaccounted 


for . ee 681 20,624 — 35,011 6,250 — 8,606 — 418 — 9,084 
Processing gain 23,188 49,061 68,800 8,892 143,886 81,369 176,255 
Total supply i 2,844,958 1,750,887 8,182,284 880,770 5,441,157 856,054 6,220,090 


ror E — 8,577 +20,427 +88,496 — --2,407 4 52.752  4-12,587 4 65,839 


supply ....-..- 2,848,530 1,730,410 8,098,789 828,868 5,888,405 842,467 6,164,751 
ports: 
Crude oil eer S 966 108 1,074 m 1,074 
Refined products .. 6,168 8,638 86,165 66 45,932 88,485 79,417 
Shipments to other 
district 88,866 11,506 1,862,350 156,605 67,639 8,482 EA 
Crvde losses 638 653 2,768 433 4,392 897 4,189 
Domestic demand for 
products: 
Gasoline: 
Motor gasoline . 184,892 816,839 862,069 76,480 2,040,230 845,947 2,886,177 
Aviation gasoline 8,379 4,144 8,973 680 12,126 4,089 16,215 
Tota] gasoline 788,271 820,988 866,042 77,060 2,052,356 860,086 2,402,392 
Jet fuel: ORC CC ICE SEENEN 
Naphtha-type .. 20,739 15,256 18,085 2,988 57,068 24,108 81,171 
Kerosine-type .. 114,846 66,010 25,839 7,840 202,534 18,895 281,429 


Total jet fuel 185,084 10,266 48,424 10,828 259,697 103,008 862,600 
Ethane (including 


ethylene)  ...... 1,686 14,899 107,244 242 124,071 511 124,582 
Liduefled gases 57.725 128,286 172,507 9,431 367.949 20,295 838,244 
Kerosine `. 27,122 18,815 14,182 1,165 61,284 3,068 64,352 
Distillate fuel oil __ 488,836 320,956 129,206 38.760 977,758 95.054 1,072,812 
Residual fuel oil 622,214 87,689 92,371 12,462 814,726 143,085 957,811 
Petrochemical] 

feedstocks `. 11,161 10,808 104,380 114 126,468 6,005 132,468 
Special naphthas .. 7,435 10,975 8,004 149 26,563 5,413 $1,976 
Lubricants ` —— 22.784 13.704 14.810 713 52,011 4.659 56,670 
Wax ema 2,105 1.346 2,048 100 5,699 1,202 6,801 
Coke .............. 11,778 86,596 25.219 4.021 76.614 10.442 87,056 
Asphalt 49,219 56,270 30,707 9,861 146,117 22,616 168,738 
Road oll ... ..... 410 8,920 45 539 4,914 1,967 6,881 
Still gas for fuel __ 19,257 44,448 15,335 5,642 144,682 81,042 176,724 
Plant condensate ... a 6,106 ite RE 6,106 ES 6,106 
Miscellaneous 

products ......... 7,111 8,762 11,016 79 22,558 1,705 24,268 

Total domestic 

demand ........ 2,252,858 1,648,819 1,196,640 171,151 5,269,368 800,108 6,069,471 
Stocks for all oils: 
Crude oil and lease 

condensate ....... 16,864 19.553 110,410 15,807 222,684 42,886 265,020 
Unfinished oils ... 15,055 22,148 89,600 2,900 19,698 26,338 106,031 
Natural gasoline and 

plant condensate . 165 1.622 5.458 218 1,468 87 7,660 
Refined products .. 194,129 201,596 213,178 17.705 626,608 68,487 695,045 

Total uam 226,218 804,914 868,646 86,680 936,408 187,248 1,078,646 


1 Minus sign represents withdrawal from stocks, which is added to total disposition; plus sign 
represents stocks increase, which is subtracted from total disposition. 
3 Estimated for individual districts I through IV. 
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Table 6.—Supply and disposition of crude petroleum (including lease condensate) in the 


1971 


8,453,914 
618,417 


4,067,831 


— 28,289 
4- 6.520 
+ 14,828 


8,481,548 
06,266 
503 


1,548 
4,665 
4,448 
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United States 
(Thousand barrels) 
Supply and disposition 1970 
Supply: 
Produet ion 8,517,450 
Imports 2? ß wx eR 488,298 
Total new supply ........----..---..- 4,000,743 
Stock changes: 2 
Domestic crude oi + 10,880 
Foreign crude oil 4-760 
Crude oil unaccounted for? 9 — 7,721 
Disposition by use: 
Runs of domestic crude oll 8,485,332 
Runs of foreign crude oil 482,171 
Exports $ coke cee -a 4,991 
Transfers: 
Distillate e 743 
Residual ` 4,817 
EE EE 4,328 
Total disposition by une 8,981,882 


P Preliminary. 
1 Bureau of Mines data. 


4,098,878 


1972 


8,455,868 
811,135 


4,266,608 


—17,064 
+ 3,811 
+ 10,201 


8,478,880 
806,983 
187 


944 
8,322 
4,641 


4,289,957 


1978 
8,360,908 
1,188,996 
4,544,899 


8,359,946 
1,177,808 
697 


760 
6,126 
4,897 


4,549,784 


3 Minus sign represents withdrawal from stock ; plus sign represents stock increase. 
3 Represents the difference between supply and indicated demand for crude petroleum. 


* U.S. Department of Commerce data. 


1974 » 
8,202,585 
1,269,155 
4,471,740 

+ 18,758 
8,784 

— 9,084 
8,168,696 
1,260,130 

1,074 

774 
4.751 
4.789 


4,440,114 
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Table 7.—Percentage of total U.S. crude petroleum produced, by State 


State 1970 1971 1972 1973 1974 
77% Se ee eet ee 8 85.5 85.4 81.1 88.5 89.4 
rer KT TEE 25.8 27.1 25.8 24.7 23.0 
Calforhla. tee EE EE ri 10.6 10.4 10.0 10.0 10.1 
Oklahoma 6.4 6.2 6.0 5.7 5. 5 
Wyoming ͤ ſſyd⁰˙ S d 4.6 4.3 4.0 4.2 4.4 
New Mexico .........-.---- «„«õ“ dũ 8.6 8.4 8.2 8.0 8.1 
Alaska ege 2.4 2.8 2.1 2.2 2.2 
/%ùõ ]˙⁰́b0ü(h yd ⁰⁰d ʒ 2.4 2.3 2.1 2.0 1.9 
Mississippi ß ———————————— 1.8 1.9 1.8 1.7 1.6 
h wee Se — . —— ee wee ewe —— e wë ar wm wë vm eee eee wm wm — AN 7 8 1.0 1.2 
Colorado 2:2 ðW yd y 88 -T 8 9 1.1 1.2 
e TEE mi .2 6 1.0 1.1 
| Quo Di ee ⁊ð K ͤ ee 1.1 1.0 1.0 1.0 1.1 
III a ee ee Ig th 1.2 1.1 1.0 9 9 
North Dakota Ls a LL LL 22222 LL 6 6 6 6 6 
Michigan ageet A .8 4 4 6 
Arkansas ee 6 A A 5 5 
Alabama ð : : v ĩ d Li ce ei: 2 2 A A A 
EE EECH A 2 A A A 
Other States `- ñsßq 1.2 1.1 1.0 .9 9 
gv d WEEN 100.0 100.0 100.0 100.0 100.0 
Table 8.—Well completions in the United States, by quarter 
Ist 2d 8d 4th Total 
quarter quarter quarter quarter Number Percent 
1978: e 
shy EN et oi EE 2,477 2,221 2,500 2,704 9,902 37.2 
Gas S o o oos y . den 1,395 1,382 1,661 1,997 6,385 24.0 
D sci ⁰ͥ⁰ͥ⁰d m eat ee ee 2.555 2.217 2.512 3.021 10,806 88.8 
Total 22 ĩðsK 88 6,427 5.770 6,678 7.722 26,592 100.0 
1974: 
eege ; PET TTD TRIN 2,590 8,152 8,417 8,625 12,784 40.8 
(e77 T o ooh a ees 1,805 1,802 1,622 2,011 1,240 22.9 
Dry a EEN 2,684 2,748 2,914 8,488 11,674 86.8 
S ne ĩ é 6,979 7,697 7,953 9,069 81,698 100.0 
r Revised. 


1 Excludes service wells. Data by quarters adjusted to agree with annual totals. 
3? Includes condensate wells. 


Source: American Petroleum Institute. 
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Table 9.—Well completions in the United States, by State 


Kentucky ee Cebu 
Louisiana: 
NOB Loca nin 


1 
. 


Total Louisiana 
ee CH 


Mississippi ir 
Missouri . 
Montana 1 
Nebraska 
Nevada |. | | 


New Mexico: 


Neu Xah a 
North Carolina `. 


-— ͤ —ũà— —̈ ö ʃ ew — 


Ir EECH 
Pennsylvania 
( 
7 geet 


Texas: 
Hle 1 EE 
Distriet: 908... eas 
U 
G 
Dann 0% 
dd OE eege 
Distriet OTB: ...— .—— 
District 07C ... — 
District 08 MW RN 
District OS : 
District ` Laus ims 
P 
Offshore ------------- 


VIRINO: Ze ae ere 
West Virginia 


yoming 
Gulf of Mexico Northern 
Total United States 


1 Excludes service wells. 


2 Includes condensate wells. 


9.902 


1978 


10 305 


1974 


11,674 


81,698 


* Gulf of Mexico Northern is a new area designated by the Bureau of Land Management for 
Federally controlled Outer Continental Shelf (OCS) waters not previously mapped or leased. The 
area covers the Gulf of Mexico OSC waters off the States of Texas, Louisiana, Mississippi, Alabama, 


and Florida. 


Source: American Petroleum Institute. 
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Table 10.—Producing oil wells in the United States and average production per well per 


day, by State 
1978 1974 
Approximate Average Approximate Average 
State number of production numberof production 
oil wells per well oil wells per well 
producing per day ! producing per day 3 
Dec. 81 (barrels) Dec. 31 (barrels) 
2j) Ch c ER EP Ee 586 56.6 582 62.6 
All ³W³ A 192 1,029.3 199 989.4 
Arizona EENEG 28 78.7 25 76.5 
Arkansas sss 1,282 6.9 17,285 6.8 
California: 
Rr ẽ᷑ 8,812 89.0 8,928 88.8 
Central coastal ...... 2... .----- 5,162 88.7 6,022 85.2 
East centralllIAlũl 23,991 14.2 25,468 18.4 
Orth 6255666 soe ee wed EE 61 82.2 23.6 
Total or average, California 88,626 28.6 40,419 22.4 
, . . 2,004 61.4 2,174 49.2 
Feil... eee Sees 14? 619.9 186 703.8 
Ih EE 24,909 8.4 28,630 8.1 
Indiana ER 24,823 8.3 34,876 8.1 
KADnSNÉ WEE ] ¾ ͤ ů ů V—2¼¾: 41.520 4.4 241,755 4.1 
Kentucky —_-_______________. ll -ll2l Ll Lll. 14,416 1.6 14.121 1.5 
Louisiana: 
Gulf coast ____.._-.__- ee 218,086 162.4 312,858 141.5 
Northererer nn 214.788 1.5 315,115 1.1 
Total or average, Louisiana ... .... 327,869 81.9 227.973 72.3 
Heli See 8,733 10.8 4,201 12.4 
Mississ ip li)!!! 2.901 50.4 2.254 54.0 
Hennes cu mm E Ce aai 8,471 27.0 8,108 28.8 
ebraska .. ....... . ..-. E LLL ccc. 1,107 17.6 1,127 16.2 
New Mexico: 
Southeastern . 7 15,503 16.4 12,274 17.9 
N EH 1,596 13.0 1,030 16.7 
Total or average, New Mexico .. 17,099 16.1 13,304 17.8 
New York . st: 5,200 5 25,475 5 
North Dakota = p e 1,404 89.5 21,488 31.3 
Ohio » . : 15,236 1.6 16,658 1.6 
Oklahoma . . mn m 12,880 1 71.797 6.7 
Pennsylvania Le 31,539 3 32,095 3 
Nou "Die, "tege Be E RES 27 26.9 31 46.7 
Texas: 
District 01 : 9,851 5.7 10.320 5.2 
District 02 4,589 44.6 4,488 43.2 
District 03 9,610 47.6 9,769 49.5 
District 04 6,680 23.3 7,103 20.5 
District 05 2,400 85.3 2.557 23.2 
District 06, except East Texas 4.974 42.9 5.059 46.3 
East Texas 18,500 15.1 13,207 14.8 
District 07B 10,203 9.3 10,179 9.7 
District 07C 7,866 14.7 7,449 11.5 
District 08 35,489 21.5 35.895 21.1 
District 08A 17.126 55.0 17,493 57.3 
District 09 _____ ` ae 25,514 4.7 24,579 4.6 
District 10 i 11,788 5.1 11,604 5.0 
Total or average, Texas `, 159,090 21.7 159,702 21.7 
Utah . .____- EE 989 95.2 31,076 104.4 
West Virginia `. : 218.600 5 318,650 RI 
Wyomiininnsns8s8s8ss8ssdd 7.642 46.9 938,656 41.1 
Other States: 
Missouri ` ..... 185 1.2 157 1.1 
Nevada 6 48.8 9 47.1 
Tenneasgs ge 67 1.9 154 19.1 
Virginia seis Sg oc ee EE ee a 8 5.5 
Total or average 208 4.6 328 9.9 
Total or average. United States |... 497,378 18.3 497,631 17.6 


1 Based on the average number of wells during the year. 
2 Parimate by Bureau of Mines; all other numbers of producing oil wells furnished by State 
agencies. 
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Table 11.—Production and reserves of crude petroleum in leading fields in the United 


States 
(Thousand barrels) 


Production Total 


Field 1 State since Estimated 

1978 1974 discovery? reserves 

Wasson ee Texas -_-----------— 83,726 86,784 703.095 629,458 
Kelly-Snyder `. e EE, WEE 70,944 76,433 616,472 491,640 
East Texas EES tne do ee ( 75,436 72,312 4,241,715 1,753,285 
Wilmington 2222222222222 California 67,066 65,882 1,681,810 697,935 
Slaughter 2. cll cc -ss2ll Texas ............... 45,486 47,083 595,465 194,535 
Hawking „% 8 39,518 39,680 585,697 289,303 
McArthur River Alaska 89,171 39,191 258,887 186,748 
Sho- Vel Tum Oklahoma `. 88,320 34,250 1,002,456 247,644 
Jay rco REEEEG Florida 27,977 383,166 383 237,617 
Bay Marchand Block 2 2222222 Louisiana 82,561 32,632 429,534 220,466 
Hastings, East and Wet Te as 22,546 27,912 502,991 172,009 
Kern River ͤ — Calitornia 27,973 26, 765 635,757 850,000 
Tom O'Connor ......... c. -- Texas e 27,895 25,667 496,410 203,590 
Webster dO oisi eos 20,894 24,762 412,958 162,042 
West Delta Block 00. Louisiana 24,626 22,586 812,462 137,538 
pier Altamont ~~. --___- Utab EEN 18,069 21,898 46,197 228,485 
oon ee ee E Texas .........-...-- 21,846 21,787 540,659 134,841 
Grand Isle Block 989889 Louisiana 20,732 20,999 168,669 206,408 
Rangely .. lll Colorado 19,878 20,284 513,615 158.379 
Seminole All ..... LL ccs / ees 15,475 20,102 219,347 96,653 
Eugene Island Block 330 Louisiana 3 19,747 40,488 190,754 
Huntington aceckc gn California 20,389 19,085 923,820 118,800 
Yatt -e nanan rn as aei Texas ...........-...- 18,195 18,192 605,446 994,556 
Spraberry Trend —__.____.__________ Soe (EO conte PEI 20,383 18,190 879,633 180,367 
Caillou Island Louisiana ...........- 25,613 18,023 616,898 188,102 
Goldsmith Alll PC 19.298 17,431 578,658 96,342 
Cowden South (Foster, Johnson) .. .... do 16,075 16,714 299,618 100,387 
Thompson (all fields) ) 0 — eee 15,858 16,819 870,071 129,929 
Van and Van Shallow ______________ VVV 16,658 16,264 419,384 180,616 
South Pass Block 24 `. Louisiana 16.740 15.223 371.476 118,524 
Doe Cuadras .... c scs c. California 16.745 14,990 102, 488 73.247 
Cowden North .------------------—- Texas 8 13,091 14,954 276.820 48,180 
West Ranch `. 000 3 14.560 76.469 298.531 
Fairway h? h 22222222222-222222- „„ 0 lo t at Lcx. 17,175 13.741 128,708 176,284 
Salt Creek Wyoming 15,208 18,284 542,518 82.113 
Grand Isle Block 1 Louisiana ............ 18,936 18,156 211,052 188,948 
Vacuum ..... 2. 2 2 New Mexico 4,216 18,152 274,986 125,014 
Salt Geek — Texas A ones 12,014 13,098 126,663 103,337 
San Ardooo LLL LLL Lol css ss California 12.609 12,877 214,160 103,800 
Levelland -_------------------ -a Teas 11.201 12.391 282,508 92,492 
Panhandle A 2 do 12,579 12,847 1,283,685 131.415 
Empire Abo _____.------_-_-_________ New Mexico 9,797 12,26 171 88.829 
CEIYOK d ⁵k⅛bl ENS ll.inoc 10.772 11.820 809,518 50,482 
South Pass Block 27 Louisiana _______-____ 18,366 11,568 268,926 126,074 
Venture 44444 California 11,022 11,893 193,898 88,500 
Oregon Bann Wyoming 11.392 11.354 240.815 79,651 
Ship Shoal Block 208 Louisiana 11,262 10,559 92,506 132,494 
Main Pass Block 111414111 MENO TL es 14,808 10,396 144,519 135,481 
Cogdell Are Tease 12,255 10,287 187,918 132,082 
South Pass Block 66 Louisiana 12,088 10,105 46,198 148,807 
West Delta Block 58 do. c ooo 8,176 10,035 88,091 111,909 
Sooner Trend Oklahoma ........... 11,480 9,810 199,414 60,586 
Swanson Rive rr Alaska ....... 2... 10,059 9,741 154,297 51,197 
Timbalier Bay Block 21 ............. Louisiana `. 9,456 9,449 159,698 100,111 
Bell Creek 2.0 ee Montana _____________ 7,967 9.345 68,819 47,126 
Middle Ground Shoal .............. Alaska 10.259 9.038 87,695 97,000 
Anus. 8 Texas AAA 10,960 8.949 248.759 106,241 
Elk Basin Montana and Wyoming 9,559 8,887 448,442 69,759 
Belridge South |... 22 ccc. California 8,558 8.544 194,808 71,900 
Garden Island aaa Louisiana `. 10,384 8,408 174,829 81,508 
Golden Trend Oklahoma 9,875 8.135 402.011 97,989 
Eugene Island Block 17ůũ 77 Louisiana 9,878 8, 059 87,300 82,700 
Timbalier gaayyyů Sess OO see ee i MEINEN 9,456 7.985 234,619 192,126 
Main Pass Block 69 ________________ „3535000 K 10,924 7.973 191.010 68,990 
Greater Anek Utah uuo cuan e era 1,814 7,927 259,554 55,558 
W. Cote Blanche Bay .............. Louisiana ..... 10,288 7.880 147,816 102.684 
West Delta Block 78 __.__________. acc Mie ðò ——1VL 9,348 7.654 128,219 146,781 
Healdtoo nnn Oklahoma ........... 6,880 7.575 294,240 25,160 
n ETE TOREM PIS eas 9.181 7.448 126.476 13,524 
Anton LR . Fo 5.164 7.443 78.354 81.646 
Hilight . IS Wyoming ............ 1.806 7.3858 48.299 85.562 
Black Bay Wet Louisiana ___________ 8,086 7.068 91,538 58,462 


1Fields under 7 million barrels not shown for current year. 
3 Includes revisions, if any. 
3 Not reported. 


Source: Oil and Gas Journal. All figures are preliminary. 
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Table 12.—Production, reserves, and undiscovered recoverable resources of crude oil for 


the United States, December 31, 1974 
(Billion barrels) 


C M Reserves Range of i 
umulative undiscovere 
Area production Demonstrated Interred? recoverable 
Measured ! Indicated 5 TESOURCES 
Lower 48 States, onshore ............- 99.892 21.086 4.815 14.3 29—64 
Alaska, onshore -.-------------------- .154 9.944 .013 6.1 6-19 
Total onshore ..............-..- 100.046 81.030 4.328 20.4 87-81 
Lower 48 States, offshore 5.634 8.070 .908 2.6 5-18 
Alaska, offshore 456 150 (9) 1 8-31 
Total offshore 6.090 3.220 . 808 2.7 10-49 = 
Grand total 106.136 84.250 4.636 28.1 60-127 


1 Onshore and offshore to a water depth of 200 meters (656 feet). Cumulative production and 
estimates of reserves and resources reflect an assumed recovery of about 32% of the oil. Some 
portion of the remaining oil-in-place is recoverable through appiication of improved recovery tech- 
niques. Estimates are based on figures released by API in April 1975. 

2 The low value of the range is the quantity associated with a 95% probability (19-in-20 
chance) that there is at least this amount. The high value is the quantity with a 5°% probability 
(1-in-20 chance) that there is at least this amount. Totals for the low and high values are not 
obtained by arithmetic summation; they are derived by statistical methods. 

3 Resources estimated to be recoverable in the future as a result of extensions, revisions of esti- 
mates, and new pays in known fields beyond those shown in indicated reserves. 

*Identified resources that can be economically extracted with existing technology. Estimates are 
the ‘‘proved reserves” of API. 

5 Identified resources, economically recoverable if known fluid-injection technology is applied. Es- 
timates are from APL. 

* Negligible. 


Source: Derived from table 1, U.S. Geol. Survey Circ. 725. 
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Table 13.—Estimates of proved crude oil reserves in the United States on December 31, 


by State ' 
(Million barrels ) 
State 1970 1971 1972 1978 1974 
Eastern States: 
Ii... ee te eee See Sk 229 209 176 152 160 
Indiana. uoo ³ĩðA 87 $1 29 27 24 
WORLUCK = Zeene 61 52 48 40 a 
Henn ate e EAS 46 69 62 72 2 
Nëw -York «²˙?¹CEꝛ˙·˙ꝛe ³ ꝛ wd = o é EE 11 10 9 8 11 
LEE 128 129 121 125 124 
Pennsylvania 51 47 87 40 50 
West Virginia -____._-.__-_________________ 53 62 84 $2 82 
(( ³˙Ü¹ꝛ’¹A.ͥàA tesi 616 589 521 496 520 
Central and southern States: JV ee 
Aba... e E 65 61 57 54 69 
Arkansas- n Doleo ell een 88 130 118 113 106 106 
Floridā- cT ³ AAA (3) 204 208 184 803 
Kansas te ee 539 502 458 401 895 
Louisiana 8 ðVU]%ũ ⅛ A t 5,710 5,399 5,029 4,511 4,227 
Mississippi L 355 342 318 291 261 
ae,, ß eebe 41 86 81 28 27 
New Mexico .......... «„ 161 657 588 643 625 
North Dakota `. 192 174 166 179 173 
Oklahoma se ebe ee cheese eee 1,351 1,405 1,308 1,271 1,282 
Texas’? NIME ee a te ³ĩ³WA 88 18,195 13,023 12,144 11,757 11,002 
ll! 22,339 21,921 20,400 19,491 18,420 
Mountain States; 
Colorado EE 889 833 826 805 289 
tot, o uon ee Dile oe aed mE 242 228 241 219 201 
Utah ne ů. y 8 182 166 244 264 251 
, e el 1.017 997 950 917 903 
/ cT 1.830 1.724 1.761 1.705 1.650 
Pacific coast States: 
Han Ee Ee 10,149 410,116 410,096 110.112 10,094 
California 8,984 8,706 3,554 3,488 3,557 
VV EE 14,138 13,822 18,650 13,600 13,651 
Other States 83 1 1 8 9 
Total United Stats 89,001 88,063 86,339 85,800 84,250 


1From reports of Committee of Petroleum Reserves, American Petroleum Institute. Included are 
estimated quantities of crude oil that geological and engineering data demonstrate with reasonable 
certainty to be recoverable from known reservoirs under existing economic and operating conditions. 

3 Included with ''Other States.” 

3 Includes oflshore reserves. . . 

* These data include the estimate of proved reserves in the Prudhoe Bay Permo-Triassic reservoir, 
discovered in 1968. The estimate is based on the analysis of extensive engineering and geologic 
data; however, revisions may be required when actual production performance becomes available. 

5 Includes Arizona, Missouri, Nevada, South Dakota, Tennessee, and Virginia. 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 987 


Table 14.—Supply, demand, and stocks change of refined products, 1974 
(Thousand barrels per day) 


PAD district 
——————————— United 
I II III IV I-IV V States 
Supply: 
Refinery output ................- 1,568 8,463 6,281 488 10,740 1,976 12,716 
Natural gas liquids output 24 249 1,836 41 1,656 32 1,688 
Unfinished oi] reruns . ........... — 91 6 9 —3 — 80 —22 — 102 
Other hydrocarbons and erude 
transfers rs 2 5 23 2 32 19 61 
Receipts from other districts: 
District. I „22... We 104 2 Ex ss eM T 
District II 67 ES 81 8 ERE oL tw 
District III 2,687 656 ER 83 TuS 74 Ee 
District V WS 15 SC ES 10 E 
District NN. 8 ER c 20 28 Se oe 
Imports __.._._______--__-__ 2,093 140 167 89 2,439 172 2,611 
Total new supply ............- 6,348 4,707 6,914 679 14,810 2,321 16,964 
Stock change1i1mi! —7 +28 + 87 es +108 +14 +117 
Total supply .............---.- 6,355 4,684 6,827 579 14,707 2,307 16,847 
Export! :; 17 10 99 E 126 92 218 
Shipments to other districts: 
District I 2 em denm WW 07 2,687 23 Sa 8 oe 
District III 164 es 656 25 oe ac ts 
District II, 2 81 Gab 15 zum EN ue 
District I = 8 83 Wa Se 20 Y 
District VVWKæK—æææ rs- 2A da 74 70 144 zm "TS 
Domestic product demand geg 6,172 4,518 8,278 469 14,437 2,192 16,629 


1Plus sign represents a stocks increase, which is subtracted from total new supply; minus sign 
represents a stocks decrease, which is added to total new supply. 
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Table 15.—Refinery receipts of domestic 


( Thousand 
Interstate 
Total 
receipts Intra- District II 
Location of refineries of state Dis- 
receiving crude oil domestic receipts tríctI III., Ky. Nebr., 
crude total Ind., Kans. Ohio, N. Dak., Okla. Total 
oil Mich. Tenn. S. Dak. 
District I: 
Delaware and 

Maryland ........ 7,598 — 4,585 A Sed Ge zd iae ss 
Florida, Georgia, 

Virginia 1.126 A ra TR ae — SH TE oe 
New Jersey ....... 25,471 ec 868 E ES ut = SE zd 
New York .......- 3.436 A -- 1,720 Sch Ge Ka 124 1,844 
Pennsylvania : 

NI EE 26.269 -. 858 — ae * zu 148 143 
Wet 15,158 8,7283 1,318 1,161 202 5,004 -- 2,181 8,498 
West Virginia ..... 5,659 2,130 cum » — 8,529 Se? c 3,529 
Totaal! 84,713 5,853 8,569 2,881 202 8.533 = 2,898 14,014 
District II: 
Illinois 292.861 15,490 = — 3,706 — 1,618 19,627 24.851 
Indiana 127,388 1,855 ES 2,544 3,848 469 6,204 10,806 22,961 
Kansas ............ 125,008 56,932 SS a ee We 541 28,600 24,141 
Kentucky and 

Tennesse 44,294 8,613 39 8.982 an 12 € NE 8,944 
Michigan ` 21,182 12,231 We 101 m —— zn m 101 
Minnesota and 

Wisconsin ....... 6,602 ER s ue um — 4,244 57 4,301 
Missouri and 

Nebraska 31.692 ao Su = 874 NE 141 2,817 3,832 
North Dakota 14,542 18,168 2a E Le eb ete 8 Se 
Ohio: 

Eat 13.598 262 EH 672 € T MET 146 818 
West 119.211 Së — 8,102 e Hi — 477 85:9 
Oklahoma .........- 167.193 117,498 PE d 3.517 SE a zi 8,517 
Fol! 969,571 221,044 89 20,351 10,945 481 12,788 67,080 101,545 
District III: 
Alabama ` 11,735 1,129 4,488 EUN zx SE cane Eé =z 
Arkansas 19.483 12.329 : ae NN So m n xm 
Louisiana 481.825 376.881 10,564 i5 ER a, — 1.310 1.310 
Mississippi 78.650 15.678 ae ud "T MN S AN S 
New Mexico 22,778 22.898 eS SH Lr NS SR SS? des 
Texas . ..........- 961,626 808.080 14,117 es 372 ae E 5.885 5.757 
Total... 1.575.597 1.281.440 29.119 os 372 E Be 6.695 7,067 
District IV: 
Colorado . ........- 14.014 8,704 TER T 1 SG Es Les Ge 
Montana `. 28.157 10,006 dz c Sie " "A RN Sc 
Utah A 48.176 17,461 D Lin n SS 2 2 uid 
Wyoming 52.430 50,518 m We E -- —— Ss 2 
Total 137.777 81.684 =e shes eet ee ee - Sa 
District V: 
California 377.077 315.219 PEN SH E? a2 ee M Sie 
Other States 24.785 19.306 ES e D un de ES o 
Total 2222053. 401,862 834,525 ER Säit ae LS Së SE A 
Total United 
States _ ______. $8,169.520 1.874.546 187,727 28,232 11.519 9.014 12,788 66.128 122.626 
Daily average ____ 8,684 5,136 103 64 81 25 35 181 336 


1 Includes receipts from: Florida, 36.875: New York, 891: West Virginia, 461. 
3 Includes receipts from: Alaska, 50,247; Arizona 80; California 2,010. 
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crude oil in 1974 by State and PAD district 
barrels) 
receipts from— 
District III District IV 
Dis- Total 
Ala., i trict V inter- 
Ark., La. N. Mex. Tex. Total Colo. Mont. Utah Wyo. Total total state 
Miss receipts 
TT 1,187 D 1,871 3.058 ES eg i TE EN on 7,698 
889 NM TX 287 1,126 Se = FEM cu "CM M 1,126 
269 9,958 -- 14,882 24,609 e ae Ges =a Ma Ka 25.477 
2e 1,272 2S 320 1,592 SS EN ša E ES ER 8,436 
1,281 1,112 — 21,880 24,273 E E — E Së Sa 26,269 
a 93 e 821 1,269 E 860 = "e 860 s 11,430 
s M mum a We E = E zS ES? SR 8,529 
2.389 14,467 ale 89,061 55,917 360 Ge ae 860 Se 78,860 
9,293 65,086 43,749 113.505 231,588 8,494 2,608 613 14,222 20,987 Reed 217,811 
ace 16,258 8,938 48,043 73,229 363 14,435 - 14,545 29.343 DE 125,538 
=< Se — 18,637 18,537 2,878 1,065 1,892 20,068 25,398 m 68,076 
824 25,289 s 6,848 80,961 EM S os 787 787 e 40,681 
BE 6,976 Se is 5,916 ES ME an 8,874 8,874 So 14,961 
z2 136 TE 548 684 -. 1,617 RE -- 1,617 T 6,602 
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Sa air Gees "S -. 21,445 23 est 4,270 25,715 ES 25.715 
ae 2> Ge E a 1,209 361 847 “es 1,917 xu 1,917 
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d Ge a Ša n Se M 699 e 699 4,780 5,479 
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Table 17.—Supply and distribution of crude oil, 1974 
(Thousand barrels per day) 


PAD districts 


United 
I II HII IV LIN y States 
Crude oil supply: 
Domestic production including 
lease condensate ... ........... 119 916 5,969 689 1,698 1,081 8,774 
Receipts from other districts: 
District I tee See EE 80 ee FAA x xx 
District III $8 es 19 M ES - E 
District III 158 1,504 ES SE ES 2 ae 
District 1 1 268 15 e SEH 89 NS 
e, Sa WS es RN d Ns d 
e,, . 1.174 687 795 45 2,701 776 8.477 
Total new supply 2 1,485 8.875 6.878 734 10,894 1,898 12,251 
Stocks change 22222 —8 +83 +65 +7 + 42 +20 +62 
Total upp 1,488 8,342 6,873 121 10,852 1,878 12,189 
Crude oil distribution: 
Crude runs to stillss 1,408 8,333 5,108 420 10,264 1,869 12,188 
Transfers to products zs 2 b 1 8 7 16 
Shipments to other districts: 
District t; e 88 158 1 x zs Se 
District Ii ee x 1,504 268 p za "e 
District ID. 80 19 a2 16 En au ae 
District UV A ee d RM ES deg e 
Distriet W222 2 Sie 2 89 41 3 — 
Epo. EE SS ES 8 TUN 8 e 8 
Los. C mme des 2 1 8 1 12 1 13 
Crude oil unaccounted for ........ 2 61 — 95 18 — 4 —1 — 25 


1Plus sign represents a stocks increase, which is subtracted from total supply; minus sign rep- 
resents a stocks decrease, which is added to total new supply. 
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Table 19.—Input and output of petroleum products at refineries in the United States 
(Thousand barrels) 


Total crude petroleum 
Unfinished oils rerun (net) 


Total] crude and unfinished 
oils rerun 


Natural gas liquids: 
Liquefied petroleum gases 
Natural gasoline 
Plant condensate 


Total natural gas liquids 
Other hydrocarbons and hydrogen? 


OUTPUT 

Gasoline: 
Motor gasoline? 
Aviation gasoline 


Total gasoline? d 


Jet fuel: 
Naphtha-type ® 


Keros ine-ty pb 


Total jet fuel? 
Ethane (including ethylene) 


Liquefled refinery gas: 
For fuel use 


For chemical une 


Total liquefied refinery gas .. 


Kerosine $ 
Distillate fuel oil? 
Residual fuel oil 


Petrochemical feedstocks: 
Still gas . 
ro 


Total petrochemical feedstocks .... 


Special naphthas “ 
Lubricants 
Wax (280 pounds I barrel) 


Asphalt (1 short ton— 5.5 barrels) 
Road oil 
Still gas for fuel 
Miscellaneous ? 


P Preliminary. 


———— 2 


an op 2 Qo gt — e e 


EE 


Coke (1 short ton 5.0 barrels) .. 


1974 


1 Includes some Athabasca hydrocarbons. 
2 Other hydrocarbons and hydrogen" is defined as including all hydrogen, process natura] gas, 
tar sand bitumen, gilsonite, shale oils, and other naturally occurring hydrocarbon mixtures con- 
sumed as raw materials in the production of finished products. 
3 Production at gas-processing plants shown as direct transfers and omitted from the input and 


output at refineries. 


1970 1971 1972 1978 

soida 3,485,332 3,481,543 3,473,880 8,859,946 8,168,596 
Seite 482,171 06,266 806,983 1,177,808 1,260,180 
mem 8,967,508 — 4,087,809 4,280,863 4,587,254 4,428,726 
ii as 4-38,091 +48,608 +651,518 746,768 37.351 
nre 4,005,594 — 4,181,417 4,982,881 4,588,022 4,466,077 
adu 80,307 79.695 86,198 80,221 80,217 
aware 168,976 166,222 164,062 160,850 147,608 
EN 84,061 89,020 53,190 56,911 44,596 
sodda 278,334 284,987 302,445 297,482 272,416 
essct 6,238 ,074 10,118 10,716 13,057 
Sn 2,080,199 — 2,179,093 2,298,775 2,882,418 2,820,488 
ees 19,712 18,467 16,998 16,418 15,896 
— n 2,099,911 — 2,197,650 — 2,315,768 2,898,881 2,836,383 
ITUR 84,060 85,817 76,565 65,997 71,175 
dee 217,882 219,848 283,464 247,692 238,889 
3 801.892 804,665 $10,029 818,689 805,064 
3 9,460 9,266 9,197 9,194 6.330 
iE 80,870 88,648 84,514 89,570 81,561 
S 35,657 82,804 86,668 85,062 85,438 
Ee 116,627 120,952 121,182 127,682 116,994 
guess 94,685 86,256 19,027 19,422 56,646 
— 895,656 910,727 962,405 1,029,848 913,764 
— 257,510 274,684 292,519 854,597 890,491 
enews 12,564 16,158 14,678 12,428 14,376 
ma 54,154 64,096 51,027 57.155 62.568 
Se 83,668 40,694 62,821 62,981 57,821 

100,381 110,948 124,026 182,564 184.764 
— 80,196 28,255 82,096 82,878 83,362 
Seet 66,188 65,478 65,349 68,742 70,694 
iawn 6,294 6,989 6,148 6,768 6,929 
SE 107,871 109,114 119,765 132,290 123,746 
— 146,658 157,089 155,294 167,884 164,237 
— 9,893 8,755 7,943 1,826 7.162 
— 163,905 156,967 170,998 176,758 175,724 
— 14,746 14,271 15,864 18,795 24,515 
BAD — 131.052 — 139.438 —142,161 — 165,488 — 175.255 
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Table 21.—Input and output at refineries 
(Thousand 


District I District II 
East Appa- Appa- Ind., Minn., Okla., 
Coast lachian Total lachian III., Wis., Kans., Total 
No. 1 No. 2 etc. etc. etc. 
INPUT 1978 
Crude petroleum : 
Domes tie 67,106 19,605 86,611 10,818 654,928 21,291 326.055 1,012,587 
Foreign 417,100 44,816 461.416 9,625 1172,328 67,168 10,290 259,411 
Total crude petroleum 484,206 68,821 548.027 19,938 827,266 88,459 336,845 1,271,998 
Unfinished oils rerun (net) 4 39,209 +282 + 389,491 +99 +1,818 —68 —1,646 +2038 
Total crude and un- 
finished oils rerun . 523,415 64,108 587,518 20,087 829,069 88,896 $884,699 1,272,201 
Natural gas liquids : 
Liquefied petroleum 
gases 148 127 275 ef 11,948 2,978 11,784 26,705 
Natura] gasoline ...... 147 6 153 Sa 4,854 2,717 11,944 19.515 
Plant condensate ...... 206 1,920 2,126 826 16,162 7,487 30 24,455 
Total natural gas 
quid 501 2,058 2.554 826 82,964 18,127 238.758 10,675 
Other hydrocarbons and 
hydrogen 555 ae 565 "M 278 s 889 - 612 
OUTPUT 1978 
Gasoline: 
Motor gasoline? ...... 245,194 27,815 272,509 10,854 465,627 61,806 197,844 126,181 
Aviation gasoline ..... 423 Ls 428 m 1,696 EN 620 2,116 
Total gasoline? _____ 245,617 27,815 272,982 10,854 467,222 51,806 198,864 128,246 
Jet fuel: 
Naphtha-type? ........ 1,907 819 2,726 - 5,788 981 6,218 11,987 
Kerosine-typfe 11.223 695 11.918 x2 88,671 1,490 10,627 60,788 
Total jet fuel??? 18,180 1,614 14,644 EN 44,409 2,471 16,845 62,126 
Ethane (including 
ethylene) ..............- 58 Es 68 s e 32 520 520 
Liquefled refinery gases: 
For fuel use ` 12,952 1,412 14,864 867 16,688 1,801 7,017 25,828 
For chemical use ...... 6,894 = 6,894 ac 2,671 221 1,466 4,248 
Total liquefied refinery 
gases 19,346 1,412 20.758 867 19,209 1,622 8,478 29,571 
Kerosine? .. ...........-.- 5,079 1.930 7,009 814 15,748 1,242 2,088 19,887 
Distillate fuel oil? `. 180,868 16,185 147.003 4,674 182,761 24,612 85,749 297,796 
Residual fuel oil 45,238 7.020 52,258 1,758 53,612 8.026 1,124 71,120 
Petrochemical feedstocks : 
Still gas 919 23 942 a 2,128 GE 648 2,671 
Naphtha-400* -________ 4,932 za 4,982 m 4,978 me 2,200 6,578 
/ êé 30 788 768 GE 2,804 m 658 2,857 
Total petrochemical 
feedstocks a 5,881 161 6,642 ats 8,805 z% 8,296 12,101 
Special naphthas? ..... 128 268 391 257 4,568 1,286 6,106 
Lubricants: 
Bright stock 599 1. 396 1.995 T 488 "X 1,126 1,564 
Neutra] ..............- 8,302 2,727 6,029 RM 8,258 "T 2,106 5,963 
Other grades 8,111 846 4.057 e 1,684 SÉ 1,514 8,198 
Total lubricants ..... 7,612 4,469 12,081 A 6,380 ES 5.345 10.725 
Wax (280 pounds =1 
barrel) : 
Microcrystalline ....... 89 282 871 E 1 E 298 294 
Crystalline, fully 
refined .... ......... 406 184 540 SS 815 ah 257 572 
Crystalline, other 24 498 622 m 249 e 179 828 
Total wax ........... 619 914 1,488 Sz 565 s 629 1,194 
Coke (1 short ton — 5.0 
barrel): 18,206 422 13.627 289 28,781 3,618 11,286 88,873 
Asphalt (1 short ton = 5.5 
„CCCCCCCC eres 84,339 2,077 36.416 1,688 $8,460 7,617 14,972 57.637 
Road oil -~ ----------------- Bi 106 706 .- 2,828 EN 1,276 4,104 
Still gas for fuel 20,618 2,084 22,702 669 81,770 1,476 12,818 46,233 
Miscellaneous products? 22 2,106 172 2,278 68 1,571 10 1,291 2,925 
Processing gain (—) or 
cc — 19.268 — 1.0483 — 20.311 —660 — 33.328 — 777 — 11,615 — 48.276 


See footnotes at end of table. 
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Me 


in the United States, by PAD district 


barrels) 
District III District IV District V 
Ark., La. Other United 
Tex. Tex. La. , West 

inland gulf gulf inland, N. Mex. Total ee coast States 
155,889 887,281 690.266 49,088 16,932 1,699,401 185,410 425,937 8,859,946 
oe 128,156 16,869 272 ae 145,291 16,111 295,073 11,177,808 
156,889 1,015,437 607,135 49,805 16,932 1,844,698 151,521 121,010 4,531,254 
— 725 — 22,501 155,044 +624 + 82 — 7,526 +88 -413,512 + 45,768 
156,164 992,936 622,179 49,929 16,964 1,837,172 151,609 784.522 4,588,022 
7,052 18,954 19,864 1,098 615 42,578 8,448 7,220 80,221 
15,998 88,679 24,164 869 760 180,465 1,678 8,544 160,350 
18 11,898 1,618 8,081 838 16,648 10,125 8,562 56,911 
28,068 114,626 45,646 4,998 1,458 189,686 16,241 19,826 297,482 
161 144 4,261 158 SE 4.719 88 4,142 10,716 


97,478 518.108 828,7 92 20,628 9,479 969,897 82,846 881.585 2,882,418 


2,212 4,818 2,6 Zs 9,682 443 8,750 16,418 
99,745 617,921 831,806 20,628 9,479 979.079 83,289 835,285 2,898,831 
5,579 10,775 1,677 1,610 2,052 27,698 8,498 20,148 65,997 
8,004 56,478 49,630 1 65 114,178 4,611 66,202 247,692 
18,588 67,248 57,807 1,611 2,117 141,866 8,104 86,850 818,689 
108 5,040 2,960 ed == 8,108 = 508 9.194 
8,171 17.077 14.199 696 864 35.507 2.174 12,202 89,570 
228 15,728 6,985 828 5 23,219 62 4,189 88,062 
8,899 82,800 21,184 1,024 869 58,726 2,286 16,841 127,632 
1,130 26,888 20,074 785 181 49,003 2,204 1,319 79,422 
81,189 244,178 149,311 11,700 8,601 439,979 41,966 102,599 1,029,348 
5,695 53,075 23,756 4,764 1,166 88,455 9,864 182,900 854,597 
482 7,841 ae SS ze 1,118 161 881 12,428 
1,768 88,041 489 es Sa 40,298 BE 5.352 57.155 
8,578 26.135 26,286 241 Se 56,190 84 8,182 62,981 
5,778 71,617 26,725 241 Se 104,261 195 9,865 182,564 
1,425 17,716 266 1,608 Së 21,010 125 5,241 82,878 
TD 1,932 662 nx SE 2,694 44 1,284 7,481 

oe 8,577 6,039 861 M 15.467 176 2,829 29,964 

108 19,612 1,186 1,188 em 22,038 167 1,887 81,297 
108 80,121 7,886 1,984 40,099 887 5.450 68,742 
79 146 42 194 dis 460 8 =a 1,138 

ee 606 744 ut Ge 1,849 56 686 8,208 

es 1,127 146 c= = 1,278 84 275 2.482 

79 1.877 932 194 "T 8,082 98 961 6,768 
8,318 28,718 14,578 640 187 42,486 8,988 88,371 182,290 
1,510 9,426 14,781 8,896 810 41,488 10,885 22,018 167,884 
64 E te Í S 64 110 1,682 7,826 
5,837 39,747 22,686 1,378 528 70,071 5,471 82,281 176.758 
2,030 5,507 8,187 246 ES 10,970 108 2,519 18,795 


— 2,665 — 89.168 — 24,652 — 614 +84 — 67,065 —2,242 — 29.595 — 165,488 
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Table 21.—Input and output at refineries in the 


(Thousand 
District I District II 

Appa- Appa- Ind., Minn. Okla. 
East lachian Total lachian IL, Wis, Kans, Total 

No. 1 No. 2 etc. etc. etc. 

INPUT 1974 P 
Crude petroleum: 

Domestic .............- 61,851 24,281 86,082 18,467 610,850 21,190 $28,261 968,758 
Foreign ..............- 892,802 35.297 428,099 7,378 170,739 69,998 9,665 247,780 
Total crude petroleum 454,658 69,528 614,181 20,846 781,589 81,188 $82,916 1,216,688 
Unfinished oils rerun (net) + 32,510 +658 +88,168 +748 | — 2,4859 — 69 +188 — 1,627 


Total crude and un- 
finished oils rerun . 487,168 60,181 647,844 21,688 779,100 81,119 888,104 1,214,911 


Natural gas liquids: 
ou petroleum 


5 248 128 876 718 16,280 2.406 11,810 81,169 
Natural gas oline 268 T 268 BN 5,288 8,648 12,762 21,648 
Plant condensate ...... 825 2,506 8,880 221 10,843 4,646 80 15,140 


Total natural gas 
liquid 1,886 2,683 8,969 984 81,811 10,500 24,602 67,847 
Other hydrocarbon and 


hydrocge᷑n n 901 ES 901 "E 711 a 288 999 
OUTPUT 1974 P We ee eS were oe a UN 
Gasoline: 
Motor gasoline? ...... 281,464 24,678 266,042 12,604 448,846 48,687 199,788 709.325 
Aviation gasoline 264 TN 264 ES 1,829 ze 459 2,288 
Total gasoline? ..... 231,728 24,578 256,306 12,604 450,176 48,687 200,197 711,618 
Jet fuel: 
Naphtha-ty pve 2,677 620 8.297 "M 7,080 1,028 6,994 16,097 
Kerosine-type ......... 9,627 510  À 10,187 PR 84,872 1,622 9,277 45,771 
Total jet fuel ........ 12,804 1,180 18,484 a 41,952 2,645 16,271 60,868 
Ethane (including 
ethylene) ............... 17 n 17 sats 76 E 442 618 
Liquefied refinery gases: 
For fuel use ` 10,290 1,010 11,300 448 16,176 1,614 5,995 23,188 
For chemical use ...... 5,712 Ze 6,712 n 8,108 Es 790 8,898 
Total liquefied refinery 
gases 16.002 1.010 17.012 448 18.284 1.514 6,785 27,081 
Kerosin e 3.691 1.591 5,282 704 12,120 195 828 18.847 
Distillate fuel ofl® _________ 120,524 16,454 135,978 4,731 167,694 22,460 35.995 280,780 
Residual fuel oil 49,059 7,105 56.164 2,093 48,612 6,595 8.476 65.775 
Te ee feedstocks: 
Still gas ee 792 62 854 Ss 2,664 be 89 2,753 
Naphtha-400* SE 5,456 _- 5,456 2. 8,777 S 1,062 4,829 
Other .............-..- 482 142 1,224 all 1,954 ru 188 2,142 
Total petrochemical 
feedstocks ......... 6,180 804 1,684 Se 8,395 Za 1,829 9,724 
Special naphthas 3 .. . ... 27 206 282 245 4,501 m 2,478 7,219 
Lubricants : 
Bright stock 719 1,888 2,107 row $41 s 738 1,074 
Neutral 1.5.5 oc oz 2.502 2,838 5,335 EN 8,051 s 3,031 6,082 
Other grades 4,265 891 4,656 ee 1,772 m 1,781 8,508 
Total lubricants ..... 7,486 4,612 12,098 on 5,164 Sen 5.495 10.659 
Wax (280 pounds 21 
barrel) : 
Microcrystalline ....... 18 142 220 S it we 296 296 
Crystalline, fully 
refined ___.___-.---_- 862 70 432 -. 282 Gë 261 493 
Crystalline, other 18 890 408 SN 184 Se 487 621 
Total was 458 602 1.060 za 416 e 994 1,410 
Coke (1 short ton = 5.0 
barrel) 11.607 $95 12,002 $49 22,747 2.572 10,661 96,829 
Asphalt (1 ‘short ton — 5.5 
barrel) 32,872 1,491 88,868 1,866 83,696 6,948 14.770 56,780 
Road oil! SCH 855 855 Ge 8,106 91 872 4,069 
Still gas for fue! 17.390 1,867 19.257 484 30,115 2,482 11,417 44.448 
Miscellaneous 2,488 2.270 4.753 70 1,853 9 816 2,748 
Processing gain (—) or 
loss (!) — 22.478 — 655 — 23,1383 — 572 — 37.184 —1,479 —9,826 — 49,061 


P Preliminary. 
1 Includes some Athabasca hydrocarbons. 


3 Production at gas-processing planta shown as direct transfers and omitted from the input 
and output at refineries. 
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United States, by PAD district.—Continued 
barrels) 
District III District IV District V 
United 
Ark., La. Other 
Tex. Tex. La. g West States 
inland, N. Mex. Total Rocky 
inland gulf gulf ete. Mt. coast 

149,889 818,067 688,896 66,892 22,417 1,675,610 187,175 400,971 8,168,596 
8,594 221,624 61,422 269 M 286,909 16,268 281,074 11, 260, 180 
168,488 1,084,691 595,817 66,661 22,41" 1,862,619 168,448 682,045 4,428,726 
+ 898 —21,580 +18,107 4-586 —1,162 — 8,106 +1,049 + 7,872 + 87,361 
154,826 1,018,161 618,424 67,247 21,255 1,859,418 154,492 689,917 4,466,077 
5,819 12,896 18,191 965 592 87,968 8,607 7,112 80,217 
15,729 80,872 17,766 1,272 994 116,688 1,945 7,214 147,008 
512 9,17 e 8,428 eS 14,448 9,171 2,512 44,696 
22,060 102,446 97,282 6,666 1,586 169,089 14,728 16,888 272,416 
144 554 4,995 648 6 6,247 315 4,696 18,067 
92,926 610,489 314,749 22,701 9,820 950, 688 81,998 822,488 2,820,488 
1,996 4,686 2,220 iet 8 8,152 464 4,127 15,896 
94,922 514,915 810,969 22,101 9,820 969,887 82,462 $26,615 2,396,888 
6,082 8,783 9,811 1,891 2,092 29,159 4,802 19,820 71.175 
1,011 638,463 52,692 3 72 118,887 4,841 69,308 288,889 
14,249 62,186 62,508 1,894 2,164 142,996 9,148 78,628 305,064 
96 8,818 1,876 ae ues 5,284 is 511 0,930 
8.229 16,890 11,198 1,142 889 82,848 1,780 18,000 81,661 
290 11,548 8,860 260 4 21,957 88 8,778 85,433 
8,519 83,938 15.058 1.402 398 54,8306 1,868 16,778 116,994 
1,088 20,054 10,950 118 174 33.644 874 2,999 56,646 
$0,479 244,144 187,236 12,664 4,870 429,898 45,426 82,187 973,164 
8,578 18,607 85,886 8,599 2.887 182.002 12,396 124,154 890,491 
800 9,516 711 ua Le 10,598 121 54 14,875 
8,808 40,080 2,116 829 bs 46,788 z 6,500 62,568 
8,468 22,680 26,577 295 ge 68,020 Bn 1,485 57,821 
1,076 72,226 29,470 624 A ux 109,896 121 1,989 184,764 
1,276 16,971 152 1,898 1 20,297 108 5,606 88,862 
Soe? 2,122 560 € n 2,682 45 1,296 7,204 
S 9,755 6,891 874 Ses 17,020 291 2,085 81,868 
8 19,671 1,826 1,288 EM 22,298 86 1,689 82,127 
8 81,548 8,271 2,162 me 41.995 422 5,620 70,694 
87 162 27 $29 E 605 14 1 1,186 
e 626 886 = 1,412 68 627 8,082 
we 931 96 e d 1,026 29 677 2,761 
87 1,619 1,008 $20 NN 8,048 111 1,806 6,929 
8,464 22,408 18,086 143 202 89,888 8,854 31,723 123,146 
7,205 9,678 14,879 8,974 907 41,888 9,887 28,869 164,237 
24 SE 8 21 d 46 536 2.157 7,162 
5,899 87,822 30,478 1,480 656 15,885 5,642 81,042 115,724 
1,518 6,581 7.519 180 14.701 72 2,241 24,516 
— 2,442 — 88,844 — 26, 295 — 989 + 220 — 68 300 — 3,392 —81, 369 — 175,255 
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Table 22.—Percentage yields of refined petroleum products from crude oil in the 


United States’ 


Finished product 1970 1971 1972 1978 1974 P 
Güsoliné bereede 45.3 46.2 46.2 45.6 45.9 
DE dae dr WEE EE 7.5 7.4 7.2 6.8 6.8 
Ethane (including ethylene) ...... .........-.-.-----. 2 2 2 2 1 
Liquefied gaa ess 8.0 2.9 2.8 2.8 2. 6 
FC ]⁰˙“’⁰ðw 5ð52ok iu hm vk y ee 2.8 2.1 1.8 1.7 1.8 
Distillate fuel oll 22.4 22.0 22.2 22.5 21.8 
Residual fuel oil 2. 2. 2 2 LLL cL Lc cL LL LLL L.2 6.4 6.6 6.8 1.1 8.7 
Petrochemical feedstocks _.____.._____-__--_-----___- 2.5 2.7 2.9 2.9 3.0 
Special naphtass s .8 7 Be H 8 
Lubricants EE 1.6 1.6 1.5 1.5 1.6 
OM) Bose Se oat y ot ii 8 2 2 1 2 2 
% A 2.7 2.8 2.8 2.9 2.8 
Asphalt EE ⁰˙ 1A]]]]]]] eui uA ek 8.6 8.8 8.6 8.6 8.7 
Road oil i ned 8 3 2 2 2 2 
Still gas EE 8 4.1 3.8 8.9 8.9 3.9 
Miscellaneous deiere damea um A 4 E 4 » 
éd TEE —8.2 — 8.4 — 3.3 —3.6 — 3.9 
Ve EE 100.0 100.0 100.0 100.0 100.0 

P Preliminary 


1 Other unfinished oils added to crude in computing yields. 


Table 23.—Salient statistics of major refined petroleum products in the United States 


(Thousand barrels) 


Product 1971 1972 1978 1974P 
Isopentane: 
Production ` lte ß ee te 5,565 7,261 6,828 8,794 
Stocks at plant e 81 99 82 16 
Used at refineries ....------------------------- 6,641 7,188 5.895 8.810 
Natural gasoline: 
e, ß e uos 159,782 156,450 155.880 144.129 
Stocks, end of year: 
/ o a 3.647 8.285 5.043 5.202 
At retiner ies — 1.486 1.418 1,086 1,262 
Total stockka „ 5,132 4,108 6,128 6,464 
Used at refineries ..--------------------------- 160,681 156,879 164,456 143,798 
Plant condensate: 
Production 22535556025 c emcdcleie eda ded eden 25,754 22,022 19,838 17,183 
Stocks end of year: 
e ege 694 168 739 507 
At refineries 2... LLL LLL LL LLL LLL c- 22.2 419 510 936 668 
Total stock «„ „„ 1.013 1.273 1.675 1.070 
e, e ß wee eco ce 18,321 $1,428 $9,844 $2,864 
Used at refineries .... ss 89,020 53,190 66,911 44,696 
Domestic demand ..........................-..- Sé KE 1,869 6,106 
Finished gasoline: 
Production: 
At refineries .. Lc «4 2,197,550 — 2,815,768 2,898,881 2,886,388 
At gas-processing plants EE ,028 ,182 ,029 1,084 
Total gasoline production 2,202,578 2,319,950 2,401,860 2,887,467 
Stocks, end of year 
At refineries 1.2.2... LLL 2 223,544 217,025 213,834 221,817 
All! ĩðᷣͤ EE 2 124 88 
Total stocks .„..------------------------ 223,771 217,149 218,417 221,881 
Imports L2. ß ß Bi a 21,658 24,787 48,759 14,402 
FFC! EEN 1,64 656 1,664 1,018 
Domestic demand `... 2,218,159 2,850,708 2,452,687 2,402,392 
Motor gasoline: 
Production: 
At refineries `. 2,179,098 2,298,715 2,882,418 2,820,488 
At gas-processing plants 5,023 ,182 8,029 1,084 
Total motor gasoline production ...... 2,184,116 2,802,967 2,385,447 2,821,572 


See footnotes at end of table, 
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Table 23.—Salient statistics of the major refined petroleum products in the 
United States—Continued 


(Thousand barrels) 
Product 1971 1972 1978 1974» 


Finished gasoline—Continued 
Motor gasoline—Continued 
Stocks, end of year: 
At refineries ..... LLL LLL LLL 2l — 219,125 212,110 209,395 218,946 
227 124 83 64 


Total motor-gasoline stocks 219.352 212,894 209.478 218.410 
Imports 12-22 cete Ee 21.658 24.787 48,759 74.402 
, ) esi ve LR LE. 410 424 1,466 865 
Domestic demand ..................--..... 2,195,267 2,833,778 2,436,166 2,886,177 
Aviation gasoline: 
Produetigs eo eset, 18,457 16,998 16,418 16,985 
Stocks, end of eas 4,419 4,255 3,939 8,471 
Exports E 1,239 232 198 148 
Domestic demand 17,592 16,925 16,5381 16,215 
Jet fuel: 
Pele. eeu RUE Lt EE. 804,674 810,029 818,689 805,064 
Stocks, end of yeaaa!! LLL c ccs cosa 21,131 25,493 28,544 29,435 
ImDOFU SEENEN 65,172 71.174 77,557 59,396 
EXDOPUS Keren, 1,536 957 1,568 969 
Domestic demanddqdqadqdaqdaſd 368,723 882,490 886,627 862,600 
Naphtha-type: 
Production: 
At refiner ies 85,817 16,665 65,997 71.175 
At gas- processing plant ee 9 ac e mm 
Total productio[! 9 85.326 76, 565 65.997 71.175 
Stocks, end of year: EMEN MM E HCM ICE 
At refineries |... LLL LLL LLL 22 cll. 6,988 6,141 6,699 5,629 
At gas-processing plant 2 fo S uA 
Total stocks -_--------------------- 6,990 6,147 6,699 5,529 
TM DOTS. ß e 11,092 11,998 18,315 10,006 
Eo eue Du iam uda es 1,317 911 640 80 
Domestic demand «4 94.782 88,495 19,220 81,171 
Kerosine-type: 
Production LLL LLL LLL l2 lll 222-2 l2 219,348 233,464 241,692 233,889 
Stocks, end of year ______._____.__________ 20,741 19,346 22,945 28,906 
Imports EEN 54,620 69,176 64,242 49,390 
Exports EE ˙ d ss ee e. 219 46 928 889 
Domestic demand ......... .......------..2- 213,991 293,995 801,407 281,429 
Ethane (including ethylene) : 
roduction: 
At gas-processing plant 80,524 100,691 108,220 117,791 
At refiner ies ee 9,266 9,197 9,194 6,880 
Total production 89,790 109,888 117,414 124,121 
Stocks, end of year: 
At plants EE 8,365 7.052 5,023 4,562 
At refſlner ies See Së - us 
Total toe. EVE REGE 8,365 1,052 15,028 14,662 
Domestic demand: 
lant ethane -...----------~----------- 78,478 97,004 110,249 118,252 
Refinery ethane and/or ethylene 9,266 9,197 9,194 6,830 
Total domestic demand .................. 87,744 106,201 119,448 124,582 
Liquefled gases: 
Production : 
At gas-processing plants (LPG) ...........-.- 337,110 844,045 838,818 830,155 
At refineries (LRG) : DG ME uc cM ER 
For fuel une -------------- 88,648 84,514 89,570 81,561 
For chemical une 32,304 86,668 88,062 985,433 
Total production at refineries .... ... 120.952 121,182 127,682 116,994 
Total production `. 458,062 465.227 466,445 441,149 


Stocks, end of year: 
LP 


G stocks: 

At plants nono uA decus dde Eu 80,294 67,807 88,086 97,956 

At refineries .... e 3,698 8,077 2,818 4,098 
Total LPG stocks .........- 8 83,987 70.884 85,899 102,049 


See footnotes at end of table. 
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Table 23.— Salient statistics of the major refined petroleum products in the 


United States Continued 
(Thousand barrels ) 
Product 1971 1972 1978 1970 
Liquefied gases—Continued 
Stocks, end of year—Continued 
RG stocks: 
For fuel use 2222222 6,992 1,487 7,408 6.787 
For chemical use ........_...........--. 869 294 816 174 
Total LRG stock 1,861 7,781 1,719 5,981 
Total stocks `... ee 91,348 78,665 193,618 1107,980 
roe EE 25,655 82,401 48,002 44,112 
F ²˙²AAV ³⁰ü AAA 9.390 11.469 9,955 9,088 
LPG ge at refineries `. 53 19,695 85,198 80,221 80,217 
Domestic demand: FCC OL AMI E NE 
LPG for fuel and chemical ue 249,767 292,887 281,624 269,462 
LRG for fue] use __.-__.__--._-_-__ «««„ 87,089 84,019 89,664 83,207 
LRG for chemical use `. $2,162 36,743 $8,040 36.575 
Total domestic demand .................. 869,008 418,649 409,318 888,244 
Propane (including propylene) : 
Production : 
At gas-processing plant 212,148 218,089 212,886 206,539 
At refineries: 
For fue] use 2222222 71,984 69,088 78,681 62,298 
For chemical uns 2 21,512 25,024 25.829 25.155 
Total production at refineries __..- 93.446 94,062 98,860 87,458 
Total production ............. x 805,589 812,101 811,746 298,992 
Stocks, end of year: VVV 
Plant propane stocks: 
At plants ........... ........- " 566,779 48,219 59,704 64,718 
t refineries eener 769 190 357 97 
Total plant propane sto 67,548 48,409 60,061 64,810 
Refinery propane and/or LUDERE EIOS 
propylene stocks: 
For fuel uses 5,060 4,959 4,899 8,084 
or chemical use 268 198 187 112 
Total refinery propane and/or 
propylene stock 5,818 5,152 4,586 8,796 
Total stocks `... 62,861 68,561 64,647 68,606 
pern 11.606 16,851 25,791 21,464 
Exports EEN 4,665 6,602 6,500 4,971 
Plant propane used at reflner ies 8.278 8,984 2.155 8,465 
Domestic demand: 
Plant propane ...................-..... 197,188 282,598 218,770 214,818 
Refinery propane and/or propylene: 
For fuel una 71,185 69,129 74,091 68,013 
For chemical use 21,892 25,094 25,886 25,230 
Total refinery propane and/or 
propylene domestic demand .... 92.580 94,228 99,426 88,243 
Total domestic demand ........ 289,718 826,816 818,196 $08,061 
Butane be including butylene) : An a 
uction : 
At gas-processing plants ............ 88,544 88,924 88,766 87,171 
At refineries : . 
For fuel une 18,765 12,940 18,086 18,598 
For chemical use 5,886 5,673 6,666 6,442 
Total production at refineries . 19,651 18,618 19.702 20,040 


Total production .............. 108,196 107,587 108,468 107,211 


Stocks, end of year: 
Plant butane stocks: 


At plant k 18.571 10,889 15,289 20,992 
At refineries ee 1,614 1,425 1,869 2,212 
Total plant butane stocks 15.186 11,814 16,658 28,204 


See footnotes at end of table. 
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Table 23.—Salient statistics of the major refined petroleum products in the 


United States—Continued 
(Thousand barrels) 


Product 1971 1972 1978 1916 


Liquefied gases—Continued 
Butane (including butylene) —Continued 
Stocks, end of year Continued 
Refinery butane and/or butylene stocks: 


For fuel use —o—————————— "A 1,448 2,161 2,471 2,014 
For chemical] us 11 18 16 89 
Total refinery butane and/or butylene 
stocks ͤ REL 1,459 2,176 2,487 2,068 
Total stock 16,644 18,990 19,145 25,257 
Imports ease 14,049 16,660 22,211 28,248 
e, dd baee 4,726 4,967 4,456 4,067 
Plant butane used at refineries _____._._-.- 46,061 44,612 89,827 45,612 
Domestic demand: 
Plant butane ......... F ab 61,488 59,866 62,861 54,194 
Refinery butane and/or butylene: i 8 
For fuel une 18,229 12,227 12,726 14,085 
For chemical uns 22 5,910 5,669 6,665 6,419 
Total refinery butane and/or 
BB tsk, E OR 8 19,189 17,896 19,391 20,474 
Total domestic demand ........ 10,512 11,262 81,742 14,668 
Butane-propane mixture 
: 
At gss-procesing plant 4,178 8,685 3,509 8,027 
At refineries: IR Y TL CPI. 
For fue] uus 2,949 2,586 3,003 6,665 
For chemical une 8,029 8,892 8,491 665 
Total production at refineries ____ 5,978 6,428 6,494 6,320 
Total production __------------ 10,151 9,968 10000 9,847 
Stocks, end of year: 
Plant butane-propane mixture: 
At unn 8 815 826 1,665 
At refineries ee 88 H 128 36 
Total plant butane-propane 
mixture stocks ee. 858 975 954 1,691 
Refinery butane-propane mixture: . eS eg MC CR 
For fuel une 494 867 533 59 
For chemical une 8 2 8 1 
Tota] refinery butane-propane 
mixture stock 497 369 536 6e 
Total stocks `. 1,850 1,844 1,490 1,651 
- . sees - Gies 2 Sg 
Plant butane-propane mixture used at 
refineries ... LL LLL LLL LL LLL c. 2,896 2,485 8,027 1,953 
Domestic demand : 
Plant butane-propane mixture 1,192 928 608 487 
Refinery butane-propane mixture: 
For fue] use ee 2,675 2,668 2,887 6,189 
For chemical un 8.026 8,898 8,490 667 
Total money butane-propane 
EE 5,701 6.556 6,821 6,796 
Total domestic d mand 6,893 7,484 6,880 7,288 
Isobutane: Se EE 
At Su E plant 82.250 83,547 88,652 88,418 
At refineries ccc lc cl... 1,871 2,079 2,576 8,181 
Total production 84,127 85,626 86,228 86,599 


See footnotes at end o£ table. 
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Table 23.—Salient statistics of the major refined petroleum products in the 


United States—Continued 
(Thousand barrels) 


Product 1971 
Liquefied gases—Continued 
Isobutane—Continued 
Stocks, end of year: 
Plant isobutane: 
At plants ĩðꝛů 88 9,129 
At reineries LLL LL LLL 1,272 
Total plant isobutane stocks 10,401 
Refinery isobutane ...............----- 92 
Total stockk 44444444 10,498 
Plant isobutane used at refineries .........- 21,465 
Domestic demand: 
Refinery isobutane for chemical use ...... 1,825 
Kerosine (including range oil): 
Production: 
At refineries 4 86,256 
At gas- processing plane 1.248 
Total productio [nn 87,499 
Stocks, end of year: 
At reflneriinees 444 24,287 
At ill 201 
Total stocks c am regeert eee 24,438 
Fl! ⁵ðͤĩ en d crac 189 
FFF ²³o Tun ß 88 181 
Domestic demand 4444 90,917 
Distillate fuel oil: 
Production: 
At innere 910,727 
At gas-processing plante 1,870 
Total production `... 912,097 
Crude used directly us distillate |... 1.548 
Stocks, end of year: 
At refineries sss 190,684 
At plant??? ts 38 
Total stocks s 190.622 
Fier; ⁵³ 8 55,783 
Exports % ⁵⁵ͤ——eä— RII 2.761 
Domestic demandgdgdda 44 971.316 
Residual fuel oil: 
Production .............. uertit DC LO ee 274,684 
Crude used directly as residual 4.565 
Stocks, end of year 59.681 
Imports EE 511,100 
Exports: 1.5212: cet EE 13.217 
Domestic demand . ............... ....--...... 838,045 
Petrochemical feedstocks (excluding LRG): “ 
Productioc; h nt «c«4«õ««. eee. 110.948 
Stocks, end of year ____..- IEA CREER 3,886 
Imports ed al ame ek 5,109 
Exports os eae 8 5.265 
Domestic demand: 
III ³A ³ A uten 16.158 
-Naphtha—400* ______ „%% u 56.821 
CE;õĩ ³ͥẽ¹mꝗ᷑¹ͤ¹ yk w y o s d 37.546 
Total domestic demand ................. 110.525 
Special naphthas: 
Production: 
At refln eres 28.255 
At gas- processing plants 329 
Total production bn 28,584 
Stocks, end of year: 
At refineri 4444444 5.878 
r y sea. 11 
Total tee 8 5.884 
Imports ß EE 1,824 
Exports EE 1,455 
Domestic demand 44 29.762 


See footnotes at end of table. 


1972 


8.255 
1.481 


9.686 
84 
9.770 
84,262 
2,087 


79,027 
1,068 


80,090 


85,852 


962,405 
1,220 


963,625 
944 
3164,284 
85 


154,319 
66,449 
1,211 
1,066,110 


124,026 
2,766 
8,178 
4,627 


14,678 
58,075 
50,944 


123,697 


82,096 
264 


82,360 
5,224 
8 


5,232 
868 
1,509 
31,866 


1978 


7,261 
959 


8,226 
110 


8,336 
86,112 


2,550 
79,422 
704 
80,126 


20,986 
87 


21,022 
785 


85 
78,916 


1,029,348 
836 


1,080,178 
760 


3196,421 
40 


196,461 
143.149 
8,231 
1,128,714 


854.597 
6 


129.929 


82,878 
210 


83,088 
4,514 
7 
4.521 
88 


1.652 
82.230 


1974 


10,686 
1,758 


12,444 
22 
12,466 
29,187 
8,282 


56,646 
245 


66,891 
15,252 
17 
15,269 
1,744 
86 
64,852 


978,764 
261 
974,025 
774 


200.029 
89 


1,072,812 
19 87 


4.969 
957.811 


184.764 
8,486 
4,864 
5.561 


14.875 
61.879 
56.214 


182,468 


83,362 
175 


83.537 


1,800 
81.976 
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Table 23.—Salient statistics of the major refined petroleum products in the 


United States Continued 
(Thousand barrels) 
Product 1971 1972 1978 1970 
Lubricants: 
Praanetieses dE 65,478 65,349 68,742 70,694 
Stocks, end of year __._------------------------ 16,049 18,271 12,186 16,060 
AP ae educ RE 10 669 2,091 1,786 
Exports: 
ß 45056 26 EE 235 227 281 211 
Oil Eh 15.590 14,766 12,496 11,659 
Total exports _.-.-------------------------- 15,825 14,988 12,741 11,986 
Domestic demand ................-......-......- 49,821 62,813 69,171 86,6170 
Wax (1 barrel 280 pounds): 
Production EE 6,939 6,148 6,768 6,929 
Stocks, end of ear 1,117 1,061 990 1,195 
Imports nM TOM 98 335 1.067 966 
Exports EE 1,660 1,180 965 879 
Domestic demand ......... Ll LL LLL... 5.248 5.409 6,941 6,801 
Coke (5 barrels =1 short ton) 1 
Production : 
Marketable coke ........  .. „ 62,818 66,814 67,627 68,960 
Catalyst cok 22 46.801 52, 951 64,768 69,796 
Total produetion ee 109,114 119,766 182,290 128,746 
Stocks, end of year 1,445 17,816 9,974 5,420 
Exports at 27,069 81,118 $4,976 41,244 
Domestic demand E 19.897 88,276 95,156 87,056 
Asphalt (5.5 barrels 1 short ton): 
Production e e cese 157,089 155,294 167,884 164,287 
Stocks, end of year ..... 2. 2 le 21,202 21,688 15,024 21,870 
Imports EE 7,216 9,268 8,444 11,252 
EXDORUR 2. a Se a 8 806 838 840 410 
Domestic demand E 2 --.- 158,526 168,788 182,602 168,788 
Road oil: 
Production 202 oe ee eee 8,755 1,948 7,826 1,162 
Stocks, end of veaa 900 1,806 799 1,080 
Domestic demand ..... ee 8,487 7,588 7.832 6.881 
Still gas for fuel: 
Production. n2 nnn ee Eeer 156.967 170,998 176,758 176,724 
Miscellaneous products: 
Production : 
At refineriineeeeee e 14,271 15,864 18,795 24,515 
At gas-processing planet 1,156 1,028 1,066 781 
Tota] production 15.421 16,892 19,861 25,246 
Stocks, end of year: 
At refineries En 1,698 1,682 1,878 1,816 
At n 55525 3 ee Ee 11 22 16 10 
Total stocks . Le ee 1,604 1,654 1,894 1,825 
e ß . 1.028 1.058 1.187 1.207 
Domestic demand dd 44 14,915 15,284 18,984 24,268 
Unfinished oils (net): 
Input (+) output (=) ...-....-.-...-.-....-- ＋ 48,608 ＋ 31.518 -+ 45,768 4- 87,851 
Stocks, end of year 100,574 94,761 99.154 106,081 
Imports 2 22r EE 45,198 46,705 50,161 44,228 


P Preliminary. 

1 Includes underground stocks at plants and refineries, in thousand barrels. At plants: Ethane, 
1978, 8,921; 1954, 3,188; propane 1973, 52,090; 1974, 51. 186; butane, 1978, 12.248; 1974, 18.522: 
butane-propane mixtures, 1978, 192: 1974, 894; and isobutane, 1978, 6,841; 1974, 9,809. At re- 
fineries (includes LRG) : Propane, 1978, 4,074; 1974, 8,780; butane, 1978, 2.125; 1974, 3,324: butane- 
propane mixtures, 1978, 444; 1974, . ; and isobutane, 1978, 165; 1974, 507. 

2 Includes No. 4 fuel oll, ‘in thousand barrels: 1972, 3,723; 1978, 8,449; 1974, 4,116. Data for 
1971 not available. 

3 Includes foreign crude oil to be burned as fuel, in thousand barrels: 1972, 10,419; 1978, 19,106; 
1974, 7,508. Data for 1971 not available. 

4 Produced at petroleum refineries. Data for LRG petrochemical feedstocks are included with 
those for “Liquefied gases.’ 

NOTE.—''Stocks at refineries" include stocks at refineries and bulk terminals operated b 
fining and refined products pipeline companies, including pipeline fill. "Stocks at plants" include 
stocks at plants and terminals operated by natural gas processing companies and natural gas 
liquids stocks at terminals of pipeline companies, including pipeline fill. 
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Table 24.—Production (refinery output) and consumption of gasoline (excluding 
naphtha) in the United States, by State 
(Thousand barrels) 


1972 
State 
Produc- Consump- 

tion tion! 
Alabama ..............-.-.-- 896 48,184 
Aab (*) 2,920 
Arizona ee . 823 
Arkansas 1,694 26,778 
California .................-- 3263,538 241,154 
loradoo4%7è 7.766 ,964 
Connecticut `... Ge 31,810 
Delaware (3) 6,970 
District of Columbia E 6,792 
Tida. se. ooo eee esc a 94,194 
Georgia È 64,012 
Hawaii ....................- (2) 6,844 
(TN TEE e 11,027 
Illinois ................-..-.- 176,948 115,526 
Indiana 99.981 881 
OWA os 8 22 39,858 
Kansas ` 101,947 ,089 
Kentucky fkk 30,675 38,898 
Louisiana 218,832 40,572 
né oe ee AA keene "n 12,507 
Maryland ..................-- e 42,523 
Massachusetts `... — Ss 64,681 
Michigan 27,047 109,170 
Minnesota 33.772 50,286 
Mississippi .................- 49,946 28,686 
Missouri (*) 68,522 
Montana 21,058 10,899 
Nebraska .. ............-..- (9) 21,888 
Nevada `... EN 8,909 
New Hampshire ............ SE? 9,865 
New Jersey ............-.-- 92,896 15,928 
New Mexico .............-- 9,041 15.729 
New York ................- 16,950 144,194 

North Carolina `. (°) 65,89 
North Dakota .............- 714.778 10.281 
Ohio A 8 115,896 118,624 
Oklahoma ..................- 98, 9,684 
Oregon ..............-..----- 28,541 
Pennsylvania 3141,058 114,549 
Rhode Island ................ SE 9,843 
South Carolina .............. zs 38,624 
South Dakota ............... = 11,203 
Tennesse (* 50,714 
J:: T A 609,615 168,928 
tab eet oon oe eae 21,454 16,405 
Vermont " 5.798 
Virginia 910,159 51.865 
Washington 60.392 89.248 
West Virginia ...... Mi 17.543 
Wisconsin ...............-.--- 7 51.310 
Wyoming 24.612 6,879 
Pot! 2.315.768 2.421.089 


P Prelimina 


! American "Petroleum Institute data for 1972 


eral Highway Administration data for 1974. 
2 Alaska, Hawaii, 


221,182 
91,899 


4104. 20 
529,498 
294,307 


94,157 
3 144,102 


( 
617,666 
22,836 


*10,708 
68,879 
*) 
7 
26.518 


2,898,831 


and Nevada (1974) included with California. 


3 Delaware and Georgia (1974) included with Pennsylvania. 
Kansas. 


* Nebraska and Missouri included with 
5 Tennessee included with Kentuck 


* North Carolina and West Virginia included with Virginia. 


* Wisconsin included with North Dakota. 


1978 


1,244 
2,525,986 


1970 
Produc-  Consump- Produc- Consump- 
tion tion! tion tion! 


528 
(3) 


*100,618 
529,197 
281,788 


19,543 
34,959 
49,911 


27183 


25,578 
2,886,383 


2,425,187 


and 1978. U.S. Department of Transportation, Fed- 
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Table 26.—Salient statistics of aviation gasoline in the United States, by month and 


refining district 
(Thousand barrels) 
1978 1974 P 
Produc- Stocks, Domestic Produc- Stocks. Domestic 
tion Exports 1 of demand tion Exports iod demand 
Month: 
Januar 22 1.001 7 4,024 1,225 1,120 9 8,785 1,265 
February 22 776 12 8,651 1,236 973 8 8,885 870 
March ......---.----- 1,180 67 8,349 1,315 1,010 6 8,234 1,655 
C T 1.241 4 8.809 1.277 1.075 9 3,024 1,276 
Mar . 1,878 6 8,109 1,572 1,477 8 3,168 1.825 
ne. doa da dae 1,885 6 8,089 1,349 1,444 1 8,094 1,511 
( A 1.562 12 8,437 1,202 1,567 16 8,218 1,878 
August 1.942 49 3.417 1.913 1.684 65 8,057 1,885 
September 1,444 8 8,529 1,324 1,934 4 8,646 1,841 
October 1.654 10 8.598 1,576 1,301 5 3,347 1,595 
November 1,758 8 8,982 1,361 1,290 8 8,467 1,172 
December 1.148 9 8,939 1,182 1,020 9 8,471 997 
Total ere ee 16,418 198 8,939 16,531 16,895 148 8,471 16,215 
— 8 28 8 26 529 
ast coat 4 54 4 
Appalachian No. 12 — 1 28 52 8,792 a 9 84 3,879 
Appalachian No. 2 .... EP 1 E 2 
mm et d: 1,595 6 1,829 623 
entucky. ete 559 15 , 
Minnesota, Wisconsin, 12 4,825 2 4,144 
ete uo oo eee eR: 99 ast, 91 
Oklahoma, Kansas, etc — 520 204 459 191 
Texas inland 2,272 291 1,996 186 
Dn TENE. d 125 4 
uisiana coast .. d ,220 4 
Arkansas, uisiana 42 8,960 78 8.978 
inland, et LS 2 S 80 
New Mexico ` = 16 a 8 
Rocky Mountain ...... 448 2 54 687 464 88 49 680 
West coat 8,750 116 701 8,767 4,127 64 678 4,089 
Total 16,418 198 3.989 16.531 15.895 148 3.471 16,2165 
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Table 27.—Shipments of aviation fuels to PAD districts 
(Thousand barrels) 


: A " S " " Dis- Dis- 
Product and use D Se D ec E ES trict trict United 
IV V States 
1978 
Aviation gasoline: 
For commercial use: 
Kirin Ee 575 487 308 16 136 1,522 
Factor) 45 70 33 6 10 224 
General aviation ......-.....-..-- 2,362 2,603 1,803 639 2,355 9,762 
%% Bert ae 2,982 3,160 2,144 661 2,561 11,508 
For military use __~-._~____-.-__--____ 1,264 975 1,131 63 1,502 4,935 
Jet fuel: 
For commercial use: 
Kerosine-type: 
Airlines 422 oe eg r 105.527 67,068 20,817 7.628 72,874 * 268,412 
Factory io ce ari e 868 1,276 292 oe 562 2,988 
General aviation 8,411 2,532 1,277 428 899 8,542 
e r 109,796 60,876 21,886 8,049 74.335 T 274,942 
Naphtha-type: 
Airline 2 LLL cc LL Lll 2,508 4 661 = 4,254 7,422 
Factory 2.2.0. 8 224 142 15 ES 100 481 
General aviation 61 184 94 zn 59 404 


fr eh ia 2,194 830 110 s 4,418 8,307 
Total for commercial use "f 112,590 61,206 22,656 8,049 78,748 r 283,249 
For miey use: 


pde õͤĩõ co.eouL e b taces 13,137 12,989 183,184 8,162 18.168 60,690 
J%%%%́ .. ee 10,788 117 653 — 18,411 24,964 
Othór eegend deet 192 11 8 2 271 477 

Total o Sa ip bee eh 24,112 18,067 18,840 8,162 81,850 86,031 

For nonaviation une 4,680 1,266 150 ze 308 6,349 

1974 ccs EMO LEM ( LIN CEP S NI 


Aviation gasoline: 
For commercial use: 


Kirin cas 652 461 116 18 221 1,368 
Factory ee ee ee 81 60 81 2 45 169 
General aviation 2.491 2,498 1.787 604 2,210 9,600 
Total EE 8,074 8,019 1,884 619 2,536 11,132 
For military use ___...-____._____- 852 1,000 1,415 144 1.584 4,995 
Jet fuel: 
For commercial use: 
Kerosine-type: 
Airlines ee 94,679 49,389 22,276 6,896 66,904 289,144 
Factor 1,157 1.121 285 5 430 8,004 
General aviation 8,361 8,112 2,486 497 1,691 11,147 
Total ³˙·¹ 99,197 63.628 25.047 7.398 68,025 253,295 
Naphtha-type: 
Airline 8,951 103 1.888 92 8,349 8,888 
Factor ée EE e 12 260 20 em 10 302 
General aviation 101 103 87 7 60 358 


/ ˙ AA 4.064 466 1.495 99 3.419 9,543 
Total for commercial use 103.261 54.094 26.542 7.497 71.444 262.888 


E 12.243 15,327 18.361 8,082 19,494 63,457 


JP-D6 e ee ees eee. 9,260 338 973 = 9,194 19,765 

Other iu ũn, ³ÄAAAꝛ sc cs 131 8 187 të 1,940 2,266 

T GUO! GER 21,634 15,678 14,521 8,032 80,628 85,488 

For nonaviation use ____-------------- 8,878 839 213 9 281 5.170 
r Revised. 


1 Excludes direct imports by the military of naphtha-type jet fuel into PAD district I, 8,998,000 
barrels, and PAD district V, 1,946,000 barrels. 

3 Excludes direct imports by the military of kerosine-type jet fuel into PAD district I, 376,000 
barrels, and PAD district V, 140,000 barrels. 

8 Excludes direct imports by the military of naphtha-type jet fuel into PAD district I, 6,318,000 
barrels, and PAD district V, 1,664,000 barrels. 

* Excludes direct imports by the military of kerosine-type jet fuel into PAD district I, 660,000 
barrels, and PAD district V, 73,000 barrels. 
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Table 32.— Sales of distillate fuel oil in the United States in 1970-74, by use 
(Million b barreis) 


Use 1970 1971 1972 1978 1974 

Heating? - hs oe s ee) 521.1 522.5 543.8 536.9 493.2 
Industrial (excluding oikcompany use) .............. 48.7 50.7 60.4 61.8 64.0 
Olil-company use .. ............-...-.2-.-2-.22.2222...-- 11.5 14.1 18.4 14.9 18.8 
Electric utility eomp ani 24.8 85.8 68.8 3 77.9 * 84.7 
IC ͥ]ꝛ oð.i ]%;˙,½¾P ͤ K d ee eee a 88.4 86.2 97.0 102.8 103.0 
J/%%%%V;l c ßdßdͥ y nee cL LL 19.5 21.0 22.2 26.8 24.8 
Ill.; ⁰ͤ¹·i eae 12.4 17.4 20.2 19.6 17.8 
On-highway diesel ` .... 2. 2c ee 148.8 167.0 189.1 221.4 221.0 
Off-highway diese] ` 46.1 46.9 50.2 55.5 48.7 
/// ³ĩð?10i a ͤrt y 8 10.9 10.2 10.8 11.9 10.1 
NOL ˙AAͥͥͥ ³ h ͤ ³ðWAA 8 927.2 971.3 1,074.9 1,186.0 1,081.1 


1 Includes diesel fuel. 
3 Includes range oll. 

€ Includes approximately 28 million barrels of distillate No. 2, approximately 2.1 million barrels 
of distillate No. 4 fuel oil used at steam-electric plants, and 6.3 million barrels of kerosine-type 
jet fuel used by electric utility companies. 

* Includes 28.6 million barrels of distillate No. 2 and 8.0 million barrels of distillate No. 4 fuel 
oll used at steam-electric plants. Also included are 5.2 million barrels of kerosine-type jet fuel 
used by electric utility companies. 
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Table 40.—Statistical summary of petroleum asphalt and road oil 
( Thousand short tons) ! 


1970 1971 1972 1978 1974 » 
Petroleum asphalt: 

Walen... 26,665 28,553 28,235 $0,524 29,861 
Imports (including natural E 1,127 1,812 1,684 1,685 2,046 
EXDOFU WEE 65 55 61 62 74 
Stocks (end of period) ...................- 2,869 8,856 8,984 2,781 8,885 
Apparent domestic consumption L 27,905 28,823 29,779 88,200 80,679 

Petroleum asphalt shipments: 
Paving EE 28,594 23,821 24,808 *27,041 25,869 
Roofing EE GE 4,248 4,362 5,347 5.677 5.085 
rr ³ LE 1.870 1.840 1.466 r 1,615 1,445 
Total ˙¹äͤ ˙ m Ar EE 29,712 30,023 81,121  * 84,888 $1,849 
Road oll: 
Production ` ele ege 1,708 1,592 1,444 1,882 1,802 
Stocks (end of period) 116 164 287 145 196 
Apparent domestic consumption ...........- 1.753 1,543 1,871 1,424 1,251 
Road oil shipment 1,758 1,548 1,871 1,424 1,251 


P Preliminary. r Revised. 
1 Converted from barrels to short tons (5.5 barrels — 1 short ton ). 
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Table 42.—Salient statistics of road oil in the United States, by month and refining district 
(Short tons) 1 


1978 1974 » 
Produc- Ste? Domestic Prod pir Domestic 
period nd tion riod demand 
Month: 
January ---------------- 84,909 253,818 18,864 42,546 166,909 20,909 
February .........--.--- 84,909 272,000 16,721 60,721 202,727 24,900 
e DEE 86,546 823,818 84,727 98,727 278,091 28,864 
All 100,909 880,727 44,000 107,455 818,864 62,182 
May EE 120,864 866,182 134,909 128,545 859,818 87,091 
June 190.182 329.818 226,546 151.818 339.278 172,864 
A!!! ete ee 181,636 279,091 232,864 194,545 816,000 217,818 
August ......-.-....-..2-- 203,091 202,182 280,000 184,727 299,091 201,686 
September .........-.-.-- 161,818 188,182 175,818 128,864 254,182 178,278 
October ........--.----.- 123,278 157,455 154,000 101,686 188,278 172,646 
November ` rk 55,454 181,455 81,454 50,546 159,818 14,000 
December .........--.-.- 38,909 145,278 25,091 52,546 196,804 16,000 
Total S 1,832,000 145,273 1,424,000 1,302,182 196,364 1,251,091 
Refining, district: | 
coast ee M ate 
119,818 22 EE 
Appalachian No. 11 128,364 11,637 , 14,546 
Appalachian No. 22 NA ge 2 oss 
5 614,182 28,278 
entucky, eto e , 5 51.091 
Minnesota, Wisconsin, 787,687 giel T 712,721 
ete a hee == -- 16,546 Sa 
Oklahoma, Kansas, ete .. 232,000 9,818 158,546 9,091 
Texas inland ........... 11,636 = 4,864 aa 
Terea gut coast — EE He n 
uis na gulf coast mp — — m — =e aba oa a 
Arkansas, Louisiana 11,686 8,182 
inland. etee ge Së 8,818 me 
New Mexico see e x e — 
Rocky Mountain ........- 140,000 8,818 150,909 07,454 8.278 98,000 
West coa⁊tk 305.818 96.727 854,000 892,182 181,278 857,686 
o 1.332.000 145.278 1,424,000 1,802,182 196,864 1.251.091 
P Preliminary. 


1 Converted from barrels to short tons (5.5 barrels = 1 short ton). 


Table 43.—Production of miscellaneous finished oils at refineries and natural gas processing 


plants in the United States in 1974, by refining district and class 
(Thousand barrels) 


Absorp- Petro- Specialty Petro- Other 


District tion latum oils! chemicals products ? Total 
East coast oc 22 ⁵ð—âd ⁰⁰ se a Ew B4 1,140 1,281 8 2,483 
Appalachian No. Ii 8 111 40 11 2,105 2,270 
Appalachian No. 22222222 ES = 47 28 Sieg 
Indiana, Illinois, Kentucky, ete 74 21 625 880 807 1,857 
Minnesota, Wisconsin, etce--------------------- "D ze ES 9 um 9 
Oklahoma, Kansas, etc... LLL LL LL LL e 108 158 820 eat 336 916 
Texas nlaennnsnnn 182 2a 1,085 277 156 1,700 
Texas gulf coast el 89 835 1,453 8,578 165 5,570 
Louisiana gulf coast e Lll Ll... 853 80 383 6,521 535 1,872 
Arkansas, Louisiana inland, et 50 x 26 104 ob 180 
Rocky Mountain and New Mexico 8 82 oe 33 10 78 
West coast Loser ³8A nuc d sane 6 56 1,208 840 181 2,241 
tal: 
1 E 818 842 6,327 18,507 8,762 25,246 
JJ ee eee ee 1,179 809 7,056 8,905 1,912 19,861 


1 Specialty oils include hydraulic, 245; insulating, 450; medicinal, 841; rust preventatives, 30; 
sand-frac, 1,085 ; spray oils, 845 ; and other, 3,831. 
2 Includes SNG feedstock. 
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Table 44.—Receipts of domestic and foreign crude petroleum at refineries in the United 


States 
(Million barrels) 
Method of transportation 1970 1971 1972 1978 1974 
By water: 
Intreas tag 8 148.2 160.9 155.4 148.9 130.4 
Interstate «444 461.8 480.0 298.5 249.8 211.5 
Fell oe 4 cece eke 244.0 852.6 490.5 115.3 896.1 
Total by water 854.0 943.5 944.4 1,174.0 1,288.0 
By pipeline: 1,780.5 1,702.2 1,882.0 1,796.9 1,692.5 
Intrastate AE 1,109.4 1,132.8 1,131.8 1,108.1 1,061.4 
Interstate eeler E 236.8 260.4 817.8 408.7 870.7 
Foreign nc. see ee eau as 
Total by pipeline e 8.076.7 8.094.9 8,281.6 8.313.7 8,124.6 
By tank cars and trucks: 
Intrastate tee gëeegente 87.1 87.0 41.5 45.7 51.7 
Int Eed ele 5.5 5.4 5.7 12.4 22.0 
Foreign EEN en mE Ee Bes ium 
Total by tank cars and trucks 42.6 42.4 53.2 68.1 78.1 
Grand total -~-= 8,973.3 4,080.8 4,219.2 4,545.8 4,436.8 


» Preliminary. 
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Table 49.— Pipeline tariff rates for crude petroleum and products, January 1 
(Cents per barrel) 


Origin Destination 1974 1975 
Crude oil: 

West Texas ........---.-— Houston, Tex . $0.16-$0.18 $0.28 
Do CE» GEB Xe em ep OX» UD GUP CH em CD CR GERD „„ East Chicago, Ind Um SS SSS Ge» SY Gs 29 86 
HEES Wood River, III. 29 86 

Oklahoma dde: cago, I| 2... 28 26 

— — ee 3 

rn Gn Gb em em I SE EE A GD eg ge cago, -— a — «5 Gb UD naaa 
Do B TM e o nete Wood River, m 2 — ——-- mc 82 85 
Refined producta: 
Houston, Tex Atlanta, Ga 
EE oe eh ³ĩð 8 New York, N. 85 45 

Tulsa, Okla -...--..._..............- Minneapolis, Minn 74 71 

Salt Lake City, Utah ...........----- Spokane, Wa 64 54 

Philadelphia, pa =e. Rochester, N.Y 222 25 45 


Source: Interstate Commerce Commission. 


Table 50.—Stocks of crude petroleum, natural gas liquids, and refined products in the 


United States at yearend 
(Thousand barrels) 

1970 1971 1972 1978 1974 

Crude petroleum: 
At refineries ..............---- 80,407 78,115 70,827 76,971 88,214 
Pipeline and tank farm 181,580 172,809 162,476 162,688 168,944 
Producer 2 14.380 14.224 18.592 12,974 12,862 
Total crude petroleum 216,367 259,648 246,895 242,478 265,020 
Unfinished oils ................-..-.- 98,989 100,574 94,761 99,154 106,081 
atural gasoline! ...............--- 6,088 5,168 4,802 6,160 6,480 
Plant eondenaate 958 1,018 1,278 1,676 1,070 
Refined products 685,459 677,649 611,748 658,840 695,045 
Grand total .................- 1,017,861 1,048,947 968,979 1,008,807 1,078,646 


1Includes isopentane. 
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Table 55.— Value of crude petroleum at wells in the United States, by State 


1973 1974 
Average Average 
State Total value Total value 
at wells n at wells iens 
(thousands) barrel (thousands) barrel 
Alabatm& EE $41,772 $3.58 $118,808 $8.54 
Alaske ege eege 261,877 8.62 847,408 4.92 
,, . aus aa gases 8,103 8.86 8,885 5.25 
APTkAnSBN uonleseQoesQaqmdm i mu mdi i m qe i aie 70,618 8.92 122,817 1.48 
Glier =.=. 1,045,193 3.11 1,710,350 5.30 
Colorado mit tmc mh aras ms 155,507 4.25 283,904 7.51 
EIOPIdü- aute ß mia RARE ud m cd m 150,070 4.59 851,331 9.66 
Hines temas ee 132,490 4.82 244,395 8.87 
Indiens ew E aod. 20,828 8.92 42,402 8.62 
Kansas zo22- ke wa Sue 8 i 281,465 4.25 490,984 7.96 
Kentucky . 3 84.515 3.97 68.340 8.72 
- Louisiana: 
Gulf coat -20n de 8,170,847 4.00 4,551,481 6.52 
Northern .ʻ.-.----- -222 cues 156,855 8.94 260,291 6.70 
Total or average Louisiana .... 8,327,102 4.00 4,811,772 6.58 
Mei eege 59.413 4.07 154,746 8.59 
e, . edm 213.747 3.81 809,758 6.10 
Menn 115.428 8.88 229,802 6.65 
Nebraska e NN E E 28,035 3.87 45,167 6.83 
New Mexico: 
Southeastern `. — en E 883,740 4.11 656,898 7.24 
Northwestern e E ee 80,801 4.00 55,680 6.96 
Total or average New Mexico 414,041 4.10 712,578 7.22 
New or 5,412 5.60 9,538 10.65 
North Dakota 22222222222 asie 78,916 3.90 119,022 6.04 
Dhio. ee 44,690 5.08 89,348 9.83 
Oklahonaa 222222222 = 723,278 3.78 1,277,076 7.18 
Pennsylvania 7 18,440 5.62 86,220 10.41 
South Dakota .........- ees oe 988 8.59 8,283 6.65 
Texas: 
Gulf coat 22222 1.041.087 4.11 1,826,100 7.41 
East Texas field ......... med asi. 800,775 8.98 508.302 7.04 
West Texas 2222222222 2,639,280 3.95 4,507,693 6.76 
Panhandle .............--..-..-- det 87,859 8.94 149,156 7.00 
Rest Of State 1,088,672 8.94 1,781,752 1.00 
Total or average Texas 5,157,623 8.98 8,173,003 6.95 
1 ³ĩV¹¹ é 117.743 3.61 279,858 7.11 
West Virginia 11.965 5.02 27.058 10.15 
Wyoming EN E 541,820 8.82 914,360 6.53 
Other States! !! 1,241 8.48 8,841 8.72 
Total or average United States 18,057,905 8.89 21,580,549 6.74 


1 Missourl, Nevada, Tennessee, and Virginia. 
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Table 56.—Posted price per barrel of 
petroleum at wells in the United States in 


1974, by grade 


Price 
Grade per 
barrel 
Pennsylvania grade: 
Bradford and Allegheny districts .. $6.88 
Southwest Pennsylvania 6.12 
Corning gradlde 2 6.17 
Western Kentucky 7/2222 5.20 
Indlana- Illinois 222222222 5.20 
Coldwater, Michigan 2 5.00 
Oklahoma- Kansas: 
r . .. 8.11 
86*-86.9* APßfl— 22222 — 6.15 
Texas, Panhandle (Carson, Gray. 
Hutchinson, Wheeler Counties), 
$6°-85.9° ͤ PFI 5.10 
West Texas, 80*-30.9* API (sweet) -... 5.11 
Lea County, New Mexico, 
80°-80.9° API (sour) 5.00 
South Texas, Mirando, 24*-24.9* API .. 5.80 
East e ees 5.20 
Conroe, Tea 2222 — 6.80 
exas: 
$0*-80.9* API  ............-...... 5.06 
20°-20.9° API ..........--.----- -. 4.96 
Louisiana, 80°-80.9° API .............. 8.18 
Caddo-Pine Island, Louisiana, 
86°-86.9° API l 5.04 
wagons Smackover Limestone, 
Arkansas, 81'-81.9* API .......... 4.84 
Elk Basin, Wyoming (including 
pore): 80*-80.9* API 4.86 
Coalinga, 82*-32.9* API ........... 5.01 
Kettlemen Hills, 87*-87.9* API .... 5.26 
Midway Sunset, 19°-19.9° KPI... 4.28 
Wilmington, 24°-24.9° API ........ 4.68 


1No price changes listed in 1974. 
Source: Platt’s Oil Price Handbook. 
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Table 57.—Wholesale price index for crude 


December 


petroleum 
(1967 = 100) 


1970 1971 


partment of Labor. 


118.2 
118.2 
118.2 
118.2 
118.2 
118.2 
118.2 
118.2 
118.2 
118.2 
118.2 
118.2 


118.2 


Source: Bureau of Labor Statistics, U.S. De- 
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Table 63.—Crude petroleum: World production by country 
(Thousand 42-gallon barrels) 
Country 1972 1973 1974 » 
North America: 
ns, ð — d amm am Qc dE 560,693 648,848 616,582 
Tt TEE 115 176 776 
Mexico eege 186,011 191,482 238,271 
Trinidad and Tobago 22222222 51,719 60,666 68,181 
United Ste ett Eed Ee 8,455,368 8,860,908 3,202,585 
South America: 
Argentina ans Eee EE 158,464 168,589 161,110 
TE, TT WEE 81 10 48 
Bolivia ee 15,961 17,266 16,603 
JJ ³¹ dq EECH 61,088 62,122 64,751 
Chiles Zeie ee ae 12.527 11.429 10,055 
eee ß ß 71,674 66,844 60,867 
unless A 28,679 16,221 63,678 
Perl s sdb sl eo a oe eh a 23,635 25,767 28,069 
Venezuela 1,178,487 1,228,594 1.086.832 
Europe: 
Albania — 10. 508 14.058 15.045 
/ ³1¹ ] eee eed E e E E 17.284 17.982 15.609 
Bulgari&- . . m Md MEER ee 1.825 1.460 1.095 
Czechoslovakia 1.322 1.221 1.085 
, ß e . eceeee 622 1.460 689 
Fr.... cames ed ce ce „ 10.811 9.152 7,863 
Germany, Eat Se 2,300 2,500 2,500 
Germany, Wet x 51,271 41,944 44,718 
EK a GER 15,084 15,176 15,2317 
II T. EE 7,850 7,082 6,956 
Netherlands .. . a Aen esse mme c 10,885 10,169 10,227 
Norway EE 12,126 11,166 12,707 
Polind.zocasancezilzcecdwaezLigQu n E 2,674 2,908 4,080 
Romanis EES 106,296 106,578 107,964 
Spain <- osudi ß E 1,020 5,982 14,334 
USS Rab EE ð 2,895,900 8,094,350 3,878,650 
United Kingdom Ee è 2, 2,94 8,289 
Ke TEE EE Sa 28,709 24,680 26,618 
Africa: 
Algeria — 0 pen ee Ee ée e aa 884,858 400,615 868,189 
Angola oe . EEN "m 61,405 58,910 61,892 
Congo (Brazzaville) > em q> ap a am em e 2 — UD OP — VID OD — V DP VID — 2 a 2,522 12,718 22.434 
/õÄ˙ ] “IAA... eic me RE 84.693 60,488 68,715 
CC ᷣͤ K ds (yd y 45.671 55,045 78,648 
Libya dee ⁵ 8 819,619 198,889 655,291 
Morocco EE ER 216 820 191 
Nigeria EEN ES 665,282 749,820 823,847 
IC ³˙1³ꝛꝛ. ]ĩxV2 81,607 29,828 81,841 
Asia: 
ESCHER, d de Ee 25,508 24,948 24,697 
Brünel "ee ee eege 67,008 78,678 70,888 
ee DEE 7,466 7,514 7,581 
China, People's Republic of © ....... 2222 216,080 865,000 474,500 
III ³˙!, ¼mt ae E DER 56,965 65,888 65,788 
Inden k 895,581 488,536 601,888 
Iran EE 3 1,838,825 2,189,229 2,197,901 
CC] E EN ee 529,419 786,607 720,729 
I ANO d 48.920 32.193 36. 500 
e ß . E in ui e RD E EE UE 5,242 5,142 4,936 
CJõõĩõĩÜͤ7ẽũ;i ñ ⁵˙ .,., .. ... 1.201.846 1.102.446 929,678 
Malaysia (Sarawak) e cea mmm 33,867 $3,054 29.587 
C/) ͤ6]˙Ü.Aäqſſſdſſſſ ˙˖·Üw¹m ,d. mdwm D e Ed 103.131 106.926 106.046 
%% ³ ²˙UUi.. y y E 8,294 2,871 2.923 
J%0%0%000%%⁵Ü1fffffßf0fß mmm EE EE E 176,545 208,152 189,348 
Saudi Arabia? zz 2,202,049 2,772,690 8,095.640 
Syrian Arab Republic men -2-2 ema 45,209 88,170 45,352 
Taiwan. ee csl mg psp Drs ded. 910 1,055 1,821 
Thailand 3 ⁵ K ĩͤ 47 45 42 
Fiir ĩðVZĩſſſſ ³ĩðVç 24,416 24,278 24,655 
United Arab Emirates: 
Abu Dhabi ... ccc ccce E ENN EE $84,190 479,192 516.110 
REN Th EE EE cee ea EEN SEN 65,942 80,207 100,875 
Oceania: 
Australia ....... ENEE EE 119,516 142,277 140,896 
New Zealand 1 —————————— '—————— —Á—— 1,119 e 0 D 
Total Ae E 18,600,501 20,367,981 20,537,727 
* Estimate. P Preliminary. 


* Estimates of Israeli production from Sinai peninsula oilfields included with Israel rather than 


with Egypt. 


* Data. for both Kuwait and Saudi Arabia include those countries share of production from the 


Kuwait-Saudi Arabia Partitioned Zone. 


Phosphate Rock 


By W. F. Stowasser 


Estimated world production in 1974 
was approximately 122 million short tons, 
an increase of about 12% over the 1973 
production level. This was the highest 
annual production recorded and probably 
the highest annual growth rate. For the 
fourth consecutive year, world demand 
exceeded production, further reducing 
world stocks. 

In the United States, the average unit 
value of phosphate rock increased from 
$5.66 per ton f.o.b. plant in 1973 to $10.98 
per ton f.o.b. plant. World export prices 
for phosphate rock and fertilizer increased 
several times during the year and attained 
levels that were not predictable a year ago. 
The high prices of phosphate rock and 
continuing strong demand from world 
markets promoted plans to increase pro- 
duction from existing mines and from new 
mining areas. The demand for food from 
an exploding world population is believed 
to be the principal cause for the unprece- 
dented demand for phosphatic fertilizers. 
Although the world population was only 
1 billion in 1830, it increased to 2 billion 
by 1930, to 3 billion by 1960, and to over 
4 billion by 1974. This accelerating popu- 
lation rate was the result of a declining 
death rate without a compensating corre- 
sponding decrease in the birth rate. The 
problems of feeding today's population, 
particularly in developing countries, are 


well documented. These problems are ex- 
pected to intensify as the population in- 
creases to about 6 billion to 8 billion by 
the year 2000. 

Although it is possible to double and 
triple yields per acre of corn, wheat, and 
rice with the application of chemical ferti- 
lizers, it is also necessary to furnish more 
water from extensive irrigation systems, 
power for pumps, and herbicides to control 
weeds. An infrastructure is required to 
store and distribute larger crops. Much 
progress in these areas was made in the 
1960's but in 1972 a series of events started 
that reduced the world's ability to feed its 
population. Unfavorable weather in 1972 
reduced crop yields in the U.S.S.R., the 
People's Republic of China, the Indian 
subcontinent, and a zone in Africa south 
of the Sahara. In 1973, harvests in the 
world improved but not enough to meet the 
demand for food. In 1974 the world prices 
of petroleum products and phosphatic ferti- 
lizers increased 3 to 4 times compared with 
the prices existing 1 to 2 years ago. The 
increase in the price of energy and fertilizer 
feedstocks put the “green revolution" out 
of financial reach of many developing 
countries and contributed to the increased 
cost of producing food in the developed 
countries. 


oo scientist, Division of Nonmetallic Min- 
erals. 
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Table 1.—Salient phosphate rock statistics 
( Thousand short tons and thousand dollars) 


1970 1971 1972 1973 1974 

United States: 
Mine production 125,614 125,752 126,651 139,713 155.847 
Marketable production ............- 38,789 38,886 40,831 42,137 45,656 
Ke $203,218 $203,528 $207,910 $238,667 $501,429 
Average per tons 85.2 $5.24 $5.0 $5.6 $10.98 
Sold or used by producers .......... 38,765 40,291 48,755 45,043 48,435 
BUG ee $203,810 $211,986 $223,005 $254,846 $529,141 
Average per ton $5. $5.2 $5.1 $5.66 $10.92 
Exportů II 11.738 12.587 14.275 13.875 13,897 
P205 content ..............-.-- 3,196 4,126 4,678 4,502 4,468 
I!! ——T2 See oes 359.980 $64,841 $75,376 $82,983 $194,015 
Average per ton $5.11 $5.15 $5.28 $5.98 $13.96 
Imports for consumption .........- 136 84 55 65 182 
%%%//«§?§ô⁰ . he 83.790 $2,478 $1,416 $1,258 $8,999 
Average per ton .......... $27.87 $29.50 $25.75 $19.82 $49.45 
Consumption, apparent 27.163 27,788 29,535 31,233 34.720 
World: Production ................... 93,635 T 96,040 r 99,287 r 108,858 121,601 

* Estimate. r Revised. 


! From table 5. 


3 Measured by sold or used plus imports minus exports. 


Legislation and Government Programs. 
—With companies planning to open new 
mines on public and private lands in 
Florida, North Carolina, and several West- 
ern States, permission to mine from regu- 
latory bodies controlling county, State, and 
Federal lands was not frequently granted 
during 1974. An application to mine phos- 
phate reserves in the Los Padres National 
Forest of California, made in 1969, has 
not been approved. Four companies had 
applied for preference right leases to mine 
phosphate rock in the Osceola National 
Forest, in northern Florida, during the 
1969 to 1972 period. An Environmental 
Impact Statement for the Osceola National 
Forest was completed and published in 
1974, however, a decision by the U.S. 
Department of the Interior to deny or 
grant the leases was still pending at year- 
end. A number of applications to mine 
phosphate rock in the Caribou National 
Forest of Idaho were made in 1974. These 
requests were tabled until a regional Envi- 
ronmental Impact Statement could be pre- 
pared in compliance with the National 
Environmental Protection Act. 

New mines in North Carolina are regu- 
lated by the State Mining Act of 1971 
(G.S. 74—46 through 74-68). Permits to 
mine are issued only after the appplicant 
furnishes sufficient information to assure 
that (1) the usefulness, productivity, and 
scenic values of all lands and waters in- 
volved in mining within the State will re- 
ceive the greatest practical degree of pro- 
tection and restoration and (2) no mining 


will be done in the State unless plans for 
such mining include reasonable provisions 
for protection of the surrounding environ- 
ment and for reclamation of the area of 
land affected by mining. In addition, 
regulations to provide for management of 
water withdrawal and use in designated 
"Capacity Use Areas" must be followed 
by application for Water Use Permits from 
the Board of Water and Air Resources. 

The State of Florida, Department of 
Pollution Control, promulgated the rules 
on air pollution and the Florida Pollution 
Control Board published the rules on 
pollution of waters. In addition to State 
regulations and those of the Southwest 
Florida Water Management District, the 
counties to the south and southwest of 
Polk County, specifically Hillsborough, 
Manatee, Hardee, and Desoto Counties, 
adopted ordinances to regulate mining and 
earthmoving. In Hillsborough County, 
Ordinance No. 74-6, the “Hillsborough 
County Phosphate Mining Ordinance," 
requires submission of an Application for 
Development Approval of a Development 
of Regional Impact pursuant to Chapter 
380, Florida Statutes, a mining and recla- 
mation plan, evidence of financial responsi- 
bility, and copies of applications to and 
approvals from all applicable Federal, 
State, and local agencies. 

The rules and regulations of the Hills- 
borough County phosphate mining ordi- 
nance are highlighted in the Construction 
and Operation and Reclamation Sections. 
Neither mining nor settling ponds will be 


PHOSPHATE ROCK 


permitted within 500 feet of a public park 
boundary, residences, or land zoned for 
residences; within 200 feet of public right- 
of-way or private casement for drainage, 
utility, or road purposes; and must be 200 
feet from permittee's property line. Control 
of excavated material placement and 
height, noise levels, soil vibration levels, 
blasting, and ground water withdrawal is 
planned. Diversion of natural streams or 
lakes will be restricted. Construction on 
the 25-year flood elevation of surface 
water courses and mining or placement of 
fill on the 25- to 100-year flood elevation 
will be permitted only if the permittee can 
show that countermeasures will insure a 
reduction of the net effect of water surface 
elevation of all floods. All dams for settling 
or thickening ponds will be located, de- 
signed, constructed, and maintained in 
compliance with the rules and regulations 
of the State Department of Pollution Con- 
trol. Slimes will be impounded in settling 
ponds and will be fenced and posted. Air 
quality and rainfall will be monitored on 
the permittee’s property. 

Mined-out lands not covered by settling 
ponds and settling ponds on mined-out 
lands or on natural ground are to be re- 
claimed under separate regulations. Mined- 
out land will be reclaimed to sufficiently 
level surfaces to support farm and agri- 
cultural activities; the ratio of slopes will 
not exceed one vertical to six horizontal; 
and lands will be revegetated. Permanent 
water bodies created will conform to speci- 
fied slopes, depths, and drainage. Reclama- 
tion will be completed within 1 year after 
ending mining in a unit. Areas placed into 
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settling ponds will be considered reclaimed 
when all provisions described for mined-out 
land are met. A time limit is not specified 
but permittees are expected to show the 
schedule in the Mining and Reclamation 
Plan. 

The ordinances of the other counties 
are similar and, in some instances, more 
specific than Hillsborough County's ordi- 
nance. These are available from the re- 
spective Boards of County Commissioners. 

On October 22, 1974 the Environmental 
Protection Agency (EPA) published in the 
Federal Register* a notice of proposed 
rulemaking pursuant to section III of the 
Clean Air Act, as amended (39 F.R. 37602 
Oct. 22, 1974). The proposed regulation 
establishes standards of performance for 
new phosphate fertilizer industry plants, 
including wet process phosphoric acid, 
superphosphoric acid, diammonium phos- 
phate, and triple superphosphate plants 
and storage facilities. 

The EPA published in the Federal Regi- 
ster ? the final effluent limitations guidelines 
for existing sources and standards of per- 
formance and pretreatment standards for 
new sources in the phosphate manufac- 
turing category of point sources, by amend- 
ing 40 CFR, Chapter I, Subchapter N, 
and adding a new subpart 422. The pro- 
visions of this subpart are applicable to 
discharges of pollutants from the manu- 
facture of phosphoric acid, phosphorus 
pentoxide, phosphorus pentasulfide, phos- 
phorus trichloride, and phosphorus oxy- 
chloride directly from elemental phos- 
phorus. 


DOMESTIC PRODUCTION 


Domestic production of marketable phos- 
phate rock was 45,686,000 tons, an in- 
crease of 3,549,000 tons, or 8.4%, over 
that of 1973. The value of the marketable 
rock was $501,429,000, an increase of 
110% over that of 1973. The average 
grade of phosphate ore mined in the 
United States was 13.3% Bh, and the 
average grade of marketable rock was 
30.8% P:Os. The average weight recovery 


of concentrate and rock marketable as 
mined was 29.3%, and the P:Os recovery 
averaged 67.796. Of the total marketable 
production in the United States, Florida 
and North Carolina produced 36,980,000 


tons (80.9%), the Western States pro- 
duced 6,295,000 tons (13.8%), and Ten- 
nessee produced 2,411,000 tons (5.3%). 

Florida and North Carolina. Production 
of marketable phosphate rock was 36,980,- 
000 tons, an increase of 2,553,000 tons, 
or 7.4%, over that of 1973. The value of 
marketable rock was $408,979,000, an in- 
crease of $217,325,000, or 113.496, over 
that of 1973. 

The average grade of phosphate ore 
mined was 12.5% P:Os, and the average 


2 Federal Register. v. 39, No. 205, Oct. 22, 1974, 
pp. 37. 602-37, 607. 

3 Federal Register, v. 39, No. 35, Feb. 20, 1974, 
pp. 6580-6588. 
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grade of marketable rock was 31.4% POs. 
The average weight recovery of concen- 
trate and rock marketable as mined was 
26%, and the average P. Os recovery was 
65.6%. A majority of producers in Florida 
and North Carolina were able to increase 
production in 1974; however, the largest 
increases were posted by International 
Minerals & Chemical Corp. (IMC) and 
Texasgulf Inc. International Minerals & 
Chemical Corp.’s new Phosphoria mine 
started operating in May. The plant is 
designed to recover pebble and the con- 
centrate feed is pumped to the Noralyn 
concentration plant. Texasgulf announced 
plans for expansion of rock and fertilizer 
capacity at the Lee Creek mine in North 
Carolina. Implementation of these plans 
proceeded in 1974 with erection of a 30- 
inch hydraulic dredge to remove over- 
burden and a 50-yard dragline. 

Agrico Chemical Co., Borden, Inc., 
Brewster Phosphates, Gardinier, Inc., W. 
R. Grace & Co., International Minerals 
& Chemical Corp, Mobil Oil Corp., 
Poseidon Mines, Inc., Occidental Petrole- 
um Corp., USS Agri-Chemicals, Inc., and 
Swift Chemical Co. produced marketable 
rock from Florida land-pebble phosphate 
fields. Howard Phosphate Co., Kellogg Co., 
Loncala Phosphate Co., and Manko Co. 
mined 41,000 tons of soft rock in Florida. 


Agrico Chemical Co., a subsidiary of the 
Williams Companies and Kennecott Copper 
Corp. announced plans to build a new 
phosphate mining and manufacturing facil- 
ity near Washington in Beaufort County, 
N.C. The mine will be designed to produce 
4 to 5 million tons of marketable phosphate 
rock per year from an estimated 300- 
million-ton reserve. A 400,000- to 600,000- 
ton-per-year phosphoric acid plant will be 
constructed and a million tons of diam- 
monium phosphate and ammonium poly- 
phosphate will be produced at the mine 
site. A schedule of construction for the 
mine and plant was not announced. Con- 
struction proceeded on Agrico Chemical 
Co.’s wet phosphate rock handling and 
loading terminal at the former site of the 
Big Bend Industrial Park on Hillsborough 
Bay, Fla. The construction of the Fort 
Green mine in Polk County, Fla., designed 
to produce a total of 2 to 2.5 million tons 
per year of pebble and concentrate, was 
expected to start by the end of the year. 
The flotation plant was scheduled to be 
completed in 1975. 
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Beker Industries Corp. exercised its op- 
tions to acquire properties in Manatee 
County, Fla., with reserves estimated to 
be 60 million tons. The purchase was com- 
pleted before the company’s attempt to 
have the Florida Land and Water Adju- 
dicatory Commission override the Manatee 
County Commission’s denial of a develop- 
ment order. The application for a develop- 
ment order was in the appeal process at 
the end of the year. 


The Hillsborough County Commission 
granted its first mining permit in August to 
Brewster Phosphates. The site of the pro- 
posed phosphate mine is near Fort Lone- 
some in southeastern Hillsborough County. 
Of the 18,367 acres in the tract, only 
9,793 acres will be mined to extract an 
estimated 50 million tons of marketable 
phosphate rock. The mining rate planned 
is 3 million tons per year with operations 
scheduled to start in 1976. 


Occidental Petroleum Corp. concluded 
a barter agreement with the U.S.S.R. The 
details were not published; however, it was 
understood that the U.S.S.R. will produce 
and option to purchasers in the United 
States at world market prices 3.4 million 
short tons of anhydrous ammonia per year, 
1.1 million short tons of potash per year, 
and from 1.1 to 1.7 million short tons of 
urea per ycar. If these commodities are 
not purchased in the United States, the 
U.S.S.R. has the option of marketing in- 
ternationally. The Occidental Petroleum 
Corp. will furnish 1.1 million short tons 
of superphosphoric acid per year to the 
U.S.S.R. The barter is planned to start 
in 1978 and to terminate in 1998. Occi- 
dental Petroleum Corp. will consume about 
2.7 million tons per year to satisfy this 
commitment, or 54 million tons of phos- 
phate rock over the life of the contract. 


The Swift Chemical Co. advised the 
Manatee County Commissioners that it was 
reviewing plans to obtain approval to mine 
phosphates from 11,000 acres in the north- 
ern part of Manatee County. The appli- 
cation for the mining permit will be made 
in the near future.“ 


A report discussing the economic signifi- 
cance to Florida and the Nation of the 
phosphate industry was published.* 


* Bradenton Herald, July 18. 1974. 
5 Wang, Kung-Lec, B. W. Klein, and A. F. 
Powell. Economie Significance of the Florida Phos- 


poar Industry. BuMines Inf. Circ. 8653, 1974, 
pp. 


PHOSPHATE ROCK 


Western States.— Production of market- 
able phosphate rock was 6,295,000 tons, 
an increase of 1,097,000 tons over that 
of 1973, or 21.1%. Agricultural Products 
Corp. (Beker Industries Corp.), J. R. 
Simplot Co., and Stauffer Chemical Co. 
were the companies principally responsible 
for the increase in production. The value 
of the marketable rock increased to $73,- 
985,000, or 116% above that of 1973. The 
average grade of mined phosphate rock 
was 23.2% Ph The average grade of 
rock used direct was 26.4% PsOs, and 
the average grade of beneficiated rock was 
32.1% P. O,. The average grade of total 
marketable rock was 28.4% PsOs. Of the 
total rock produced in the Western States, 
65.3% was used direct and 34.7% was 
beneficiated. The weight recovery of the 
combined beneficiated concentrates and 
rock used as mined was 65.7%, and the 
average POs recovery was 80.5%. 

Agricultural Products Corp., Monsanto 
Company, J. R. Simplot Co., and Stauffer 
Chemical Co. mined and processed phos- 
phate rock in Idaho. In Montana, Cominco 
American, Incorporated, and Rocky Moun- 
tain Phosphate Co. recovered phosphate 
rock from underground mines near Garri- 
son. Stauffer Chemical Co. mined phosphate 
rock in Wyoming and in two areas in Utah. 
The Meramec Mining Co., Sullivan, Mo., 
continued to recover apatite concentrates 
from its Pea Ridge iron ore mine tailings. 

Although none of the producing com- 
panies in the Western States announced 
any new expansion plans in 1974, Earth 
Sciences, Inc, in a joint venture with 
National Steel Corp. and Southwire Co., 
acquired a block of phosphate reserves 
consisting of seven properties from John 
and Elizabeth Archer. Plans are to con- 
struct a triple superphosphate plant near 
Cedar City, Utah, and to react the sulfuric 
acid derived from processing alunite with 
phosphate rock from the Archer properties. 
The details of mining, beneficiation, and 
fertilizer production were not completed. 

Valley Nitrogen Products, Inc., secured 
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mining rights from Duval Corp. and 
Tenneco Corp. on 1,300 acres of land in 
Wyoming as a possible source of phosphate 
rock.* 

International Minerals & Chemical Corp. 
requested that the Bureau of Land Man- 
agement approve the mining plan for their 
existing lease, Husky #1 property, in 
Idaho. The U.S. Department of the In- 
terior and the U.S. Department of Agri- 
culture determined that the expansion of 
phosphate mining activity on Federal 
leases in southeastern Idaho constituted a 
major Federal action as defined by the 
National Environmental Policy Act of 
1969 and, therefore, requires the prepara- 
tion of an environmental impact state- 
ment. The preparation of an environ- 
mental impact statement by the U.S. 
Departments of the Interior and Agricul- 
ture was initiated and is expected to be 
completed and filed with the Council on 
Environmental Quality in mid-1976. 

Tennessee. Production of marketable 
phosphate rock was 2,411,000 tons, a de- 
crease of 101,000 tons, or 4% less than 
reported in 1973. The value of the market- 
able rock increased from $12,799,000 in 
1973 to $18,465,000 in 1974, an increase 
of 44.3%. 

The average grade of mined ore was 
19.9% Bh, the average weight recovery 
of concentrates was 63.2%, and recovery 
of P,O, averaged 78.9%. A small quantity 
of rock was mined by several companies 
and was used in the electric furnaces with- 
out the benefit of beneficiation. 

Hooker Chemical & Plastic Corp., Mon- 
santo Industrial Chemical Co., Stauffer 
Chemical Co., M. C. West, Inc., and the 
Tennessee Valley Authority mined phos- 
phate rock in Tennessee and reduced the 
rock in electric furnaces to elemental phos- 
phorus. 

M. C. West, Inc., started mining and 
beneficiating phosphate rock for the mer- 
chant market in the second half of 1974. 


d Industrial Minerals. No. 89, February 1975, p. 
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Table 2.—Production of phosphate rock in the United States, by State 
( Thousand short tons and thousand dollars) 


Mine production Washer Marketable 
Mine production used directly production production 
P205 P205 P305 Pais 
Rock content Rock content Rock content Rock content Value 
1978: 
Florida 127,283 16.319 22 4 84,405 10,972 34.427 10.977 191.654 
Tennesse 4.168 894 W W W W 2,512 653 12.799 
Western States? ... 8,263 1,800  À 3,412 901 1,786 576 5.198 1,477 34,214 
Total® ..........- 139,713 19,013 3,434 905 36,191 11,548 42.137 13,106 238,667 
1974: 
Florida! ..........- 142,128 17,712 38 8 36,942 11,611 36,980 11,619 408,979 
Tennessee .. ......- 4,135 821 Ww W W W 2.411 648 18,465 
Western States 9,584 2,220 4.111 1,086 2,184 100 6,295 1.786 73,985 
Tote! 155,847 20,753 4.149 1.094 39,126 12,311 45,686 14.053 501.429 


W Withheld to avoid disclosing individual company confidential data. 
1 Includes North Carolina. 

2 Includes Idaho, Missouri, Montana, Utah, and Wyoming. 

3 Data may not add to totals shown because of independent rounding. 
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Figure 1.—Phosphate rock (sold or used), apparent consumption, and exports. 


PHOSPHATE ROCK 


1069 


CONSUMPTION AND USES 


Apparent consumption of marketable 
phosphate rock increased 11.2% above that 
reported in 1973. According to producers' 
reports, the quantity of marketable rock 
sold or used was 48,435,000 tons. This was 
an increase of 7.5% over the quantity sold 
or used in 1973. The domestic market 
consumed 71.3% of this total and 28.7% 
was exported. 


The consumption pattern in the United 
States was 28,263,000 tons (81.8%) for 
fertilizer and 5,925,000 tons (17.2%) for 
elemental phosphorus production. To pro- 
duce defluorinated rock and other minor 
purposes 350,000 tons (1.0%) was used. 

The percent distribution by grade of 
marketable rock consumed in the United 
States is compared with the percent distri- 
bution in 1973 in the following tabulation: 


Grade Percent distribution. 
percent BPL 1973 1974 
Less than 60 .. 8.7 5.6 
60-66 2 11.9 20.8 
66-70 en 40.9 42.0 
70-72 .-.----- 12.3 12.2 
72-74 ...----- 16.7 11.6 
Over 74 ...--- 9.5 7.8 


1 1.0% BPL (bone phosphate of lime or trical- 
cium phosphate) = 0.458% POs. 


Florida and North Carolina.—The quan- 
tity of phosphate rock sold or used in- 
creased from 36,916,000 tons in 1973 to 
39,920,000 tons in 1974. Of this total sold 
or used in 1974, 65.976 was consumed in 
the domestic fertilizer market and the 
balance, 33.2%, was exported, with a 
minor quantity used domestically for de- 
fluorinated rock, elemental phosphorus and 
other miscellaneous applications. The con- 
sumption pattern of the overall domestic 
fraction was 26,296,000 tons (98.6%) for 
fertilizer, 326,000 tons (1.2%) for de- 
fluorinated rock, and the balance was con- 
verted into elemental phosphorus or used 
for other minor purposes. 

The percent distribution by grade of 
marketable rock sold or used from Florida 
and North Carolina in 1974 compared with 
that of 1973 follows: 


Grade Percent distribution 
percent BPL * 1973 1974 
Less than 60 —_ 0.3 0.2 
60-66 ....---—- 9.7 17.0 
66-70 n- 45.9 47.2 
20412 c 14.1 14.3 
12-14. cun 18.5 11.9 
Over 7422 11.5 9.4 


11.075; BPL (bone phosphate of lime or tri- 
calcium phosphate) = 0.45846 Pohs 

Western States.— The quantity of market- 
able rock sold or used increased 8.2% 
compared with the quantity sold or used 
in 1973. Of the total sold or used in 1974, 
89.1% was consumed in the domestic 
market and the balance, 10.9%, was ex- 
ported. Of the 5,263,000 tons consumed in 
the domestic market, 37.4% was used for 
fertilizer and 62.6% was used principally 
in electric furnaces. A small tonnage was 
used to produce defluorinated rock. 


The percent distribution by grade of 
marketable rock sold or used from the 
Western States in 1974 compared with 
the percent distribution in 1973, is as 
follows: 


Grade Percent distribution 
percent BPL 1973 1974 
Less than 60 __ 37.7 35.8 
60-66 ......-- 22.8 22.5 
66-70 zm 20.4 23.5 
70-72 zzz 6.0 3.5 
72-74 ...----- 12.6 14.3 
Over 74222 5 4 


11.0% BPL (bone phosphate of lime or tri- 
calcium phosphate) = 0.458% Pais, 


Tennessee.—The quantity of marketable 
rock sold or used declined slightly from 
2,665,000 tons in 1973 to 2,607,000 tons 
in 1974. All of this rock was consumed 
in electric furnaces to produce elemental 
phosphorus and industrial chemicals. Most 
of the elemental phosphorus was burned 
to produce furnace phosphoric acid, the 
base for sodium tripolyphosphate and di- 
calcium phosphate, the principal products. 
A small amount of elemental phosphorus 
was used to produce anyhydrous deriv- 
atives. 
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The percent distribution by grade of see is compared with the percent distribu- 
marketable rock sold or used from Tennes- tion in 1973 in the following tabulation: 


Grade Percent distribution 
percent BPL? 1973 1974 
Less than 60 .. 66.4 19.7 
60-66 .....-.-- 19.8 75.6 
66-70 ________ 12.9 4.7 
70-72 un EW Ge 
727422 9 = 
Over 7422 = PM 


11.0% BPL (bone phosphate of lime or tri- 
calcium phosphate) = 0.458% Pech, 


Table 3.—Phosphate rock sold or used by producers in the United States, by use 
(Thousand short tons) 


1978 1974 
Use P20s PsOs 

Rock content Rock content 

Domestic : : 
Pine ee ee dm Ea / 25,124 1,816 28,268 8,795 
E EE JJ ĩ Een 5,762 1,500 5,925 1,567 
%%% 8 282 d 350 116 
Total eebe EE 31,168 9,470 84,538 10,478 
Exports -osassa K suene a 13,875 4,502 13,897 4,468 
Grand totalllllilitlill 45,043 13,972 48,435 14,946 


Table 4.—Phosphate rock sold or used by producers in the United States, 


by grade and State in 1974 
(Thousand short tons and thousand dollars) 


Florida and North Carolina Tennessee 
Grades—BPL ? — ———ſ b 
content (percent) P205 P2305 
Rock content Value Rock content Value 

Below ooo 99 24 600 Ww Ww w 
606686... 6,776 1,963 51,066 1,970 547 15,688 
66-70 EE 18,839 5,839 170,056 W W Ww 
TOSTIM LIO lunt ko we, 5,711 1,859 68,059 Bä 2 d 
12-14 EE W W WwW ras Si — 
Plus 77 Ww WwW W SES oe om 

Total ` 39,920 12,565 431,158 2,607 708 20,694 

Western States Tota] United States 
Grades—BPL 1 
content (percent) P:0s P205 
Rock content Value Rock content Value 

Below 60 Ww W w 2,125 671 17,710 
60-66 .......-.----..-.-..-- 1,330 372 8,828 10,076 2,882 15,521 
66-70 22 cee ]%⅛A bee ee W Ww W 20,852 6,310 191.330 
CCC 206 66 1,458 5,918 1,926 69,516 
2227 W Ww Ww 5,588 1,846 103,435 
Plus Ww W w 3,776 1,312 71.630 

Total? ............ 5,908 1,683 71,390 48,435 14,946 629,141 


W Withheld to avoid disclosing individual company confidential data. 
1 Bone phosphate of lime Cas (PO,) 2. 
3 Data may not add to totals shown because of independent rounding. 
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Table 5.—Phosphate rock sold or used by producers, by use and State 


( Thousand short tons) 


Total? 
Ü Florida ! Tennessee Western States United States 
se —: E . EEN 
P2035 P203 P205 PO: 
Rock content Rock content Rock content Rock content 
1973 
Domestic : 
Agricultural MENU 23,701 7,421 15 5 1,688 544 25.404 1,969 
Industria] ......... w w 2,649 694 W W 5,164 1,501 
Total? .......... 23,701 7,421 2,665 699 1,688 544 31,168 9,470 
Exports ..............- Ww Ww GE "e w w 13,875 4,502 
Totaal 36,916 11,720 2,665 699 5,462 1,552 45,043 13,972 
1974 
Domestic: 
Agricultural 26,621 8,272 a2 ER 1,991 639 28,612 8,911 
Industrial W W 2,607 708 W Ww 5,926 1,567 
Total 26.621 8.272 2.607 708 1,991 639 84,538 10,478 
Exports ............-.- W W SE Ge W W 18,897 4,468 
Total 39.920 12.555 2.607 708 5,908 1,683 48,435 14.946 


W Withheld to avoid disclosing individual company confidential data. 
1 Includes North Carolina. 
2 Data may not add to totals shown because of independent rounding. 


Table 6.—Florida phosphate rock sold or used by producers, by type 


(Thousand short tons and thousand dollars) 


' Land pebble ! Soft rock Total 3 
Value Value Value 

Year P20; —————— 205 —————— P:0s | ——————— 
Rock con- Average Rock con- To- Average Rock con- Average 

tent Total per tent tal per tent Total per 

ton ton ton 
1970 81,1111 9,981 157,652 $5.07 24 5 168 $7.10 31.134 9.986 157,820 35.07 
1971 ....... 33.17 10,621 173,950 5.24 20 A 141 7.19 33.195 10.625 174,091 5.24 
1972 36.913 11.863 188,205 5.10 21 4 121 5.87 36.934 11.868 188.326 5.10 
1978 ......- 36,494 11,716 205,328 5.57 22 4 154 7.00 36,916 11,720 205,482 5.57 
1974 ......- 39,879 12,547 436,587 10.95 41 8 571 13.93 39,920 12,555 487,158 10.95 


1 Includes North Carolina. 
2 Data may not add to totals shown because of independent rounding. 


Table 7.— Tennessee phosphate rock sold or used by producers 


( Thousand short tons and thousand dollars) 


P205 Value 
Year Rock content — 
Total Average 
per ton 

19700h;;h;f/fſ; et eee Ses 3.184 864 15.606 34.90 
111 ¹ͥ.ü n... T 2,596 687 12,281 4.78 
1J/%ẽũ T 2.240 587 11.188 4.99 
IJ;öĩÜ— k k . EC EE 2.665 699 13.812 5.18 
1Jõ¹˙“¹w codon d as 2,607 708 20,594 7.90 


1 Includes Alabama. 
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STOCKS 


In Florida and North Carolina, yearend 
stocks of marketable phosphate rock de- 
clined from 8,446,000 tons in 1973 to 
5,750,000 tons in 1974. This was the 
largest percentage decline in stocks over 
the past 3 years. The decline of 31.9% in 
1974 was substantially greater than the 
19.2% and 12% stock reductions in 1973 
and 1972, respectively. 

Significant stocks are not maintained 
in Tennessec. Sufficient surge is maintained 
to assure beneficiated rock for the electric 
furnaces. If merchant rock is produced in 


the future, it is probable that some stocks 
will be developed and reported. Stocks 
are accumulated in the Western States to 
carry both electric furnace and wet process 
phosphoric acid plant operations over the 
winter months when transportation prob- 
lems develop with frozen ore. Shipments, 
for the complete year, of ore from mines 
to plants by either truck or rail are sched- 
uled during the mild temperature months. 
Significant carryover of stocks from year 
to year has not been practiced. 


PRICES 


Prices for various grades of Florida land- 
pebble phosphate rock published by the 
Chemical Marketing Reporter are shown 
in table 8. These prices may be an indica- 
tion of the current level of new contract 
prices for land-pebble phosphate rock in 
the domestic market, since phosphate rock 
contracts are not published. The price of 
Tennessee and Western States phosphate 
rock consumed in electric furnaces also is 
not published. Acid grade rock that is 
not exported is, for the most part, con- 
sumed by producing companies. A small 
amount is sold in the merchant market. 

The average 1974 unit value’ of market- 
able rock as reported by producers, and 
estimated when unspecified, was $10.98 
per ton f.o.b. plant, a significant increase 
from the $5.66 per ton reported in 1973. 
The average unit value of land-pebble 
rock reported sold or used in the domestic 
market from Florida and North Carolina 
increased from $5.57 per ton in 1973 to 
$10.95 per ton in 1974. In the Western 
States, the unit value of marketable rock 
sold or used increased from $6.51 per ton 
in 1973 to $12.08 per ton in 1974. The 
unit value of marketable rock sold or used 
in Tennessee increased from $5.18 per ton 
in 1973 to $7.90 per ton in 1974. 

The average unit value of marketable 


phosphate rock exported from the United 
States increased from $5.98 per ton in 1973 
to $13.96 per ton in 1974. The unit value 
of marketable rock expurted from Florida 
and North Carolina increased from $5.77 
per ton in 1973 to $13.84 per ton in 1974. 
The unit value of phosphate rock exported 
from the Western States increased from 
$9.93 per ton in 1973 to $16.40 per ton in 
1974. Tennessee rock was not exported. 


The Phosphate Rock Export Association, 
Tampa, Fla., increased the price of phos- 
phate rock during 1974 as shown in table 
9. The Office Cherifien des Phosphates, 
Morocco, posted price increases during 
the year for both Khouribga and Yous- 
soufia rock as shown in table 10. It is 
noted that the Moroccan export price set 
by the Office Cherifien des Phosphates is 
maintained about $20 per ton higher than 
that posted by the Phosphate Rock Export 
Association. Prices of phosphate rock pro- 
duced in Senegal and Jordan follow the 
price schedule published by Morocco; how- 
ever, Togo has priced its rock at $68 per 
short ton Las (free alongside ship) 
Kpeme. 


7 Value, if sold, net sclling price f.o.b. plant or, 
if used, estimated value from comparable selling 
pe or developed price, that is, cost plus over- 
cad and profit. 


PHOSPHATE ROCK 1073 
Table 8.— Prices of Florida land-pebble, washed, dried, and unground in 
bulk, carlots, at mine 
(Per short ton) 

Grade,percent BPL Price 
IUTE ee $33.90 
ger DEE EE 81.65 
1 ꝗũ UP]II⁵ä “V... EE 28.55 
EICriiiiiii ² ] ↄ ... RIPE ß re ee E 26.75 
68/66 EE 25.00 

Source: Chemical Marketing Reporter. V. 206, No. 26, Dec. 28, 1974, p. 34. 
Table 9.— Phosphate Rock Export Association export price schedule f. o. b. 
Tampa Range or Jacksonville, Fla. 
Price per short ton 
Grade, percent BPL 
January 1974 July 1974 October 1974 
777JJ7J•• cĩT %⅛ - P 326.79 342.41 $56.25 
Vf. c 24.56 87.50 49.90 
＋h)yh ³ð A ue EE 21.43 32.14 43.55 
. —A—A2ꝛ2A. 6 19.64 29.47 39.01 
e aee 17. 85 26.79 85.88 
66/64 EE 16.08 24.56 $2.66 


Table 10.—Office Cherifien des Phosphates export price schedule f.a.s. Casablanca or Safi 


Grade, percent BPL 


Khouribga: 
rr NET UR SE eee 


10/72 


——— ——— vm ——— mp ———— e —À mm 


Price per short ton 


January 1974 July 1974 January 1975 
$42.87 $64.41 $69.40 
88.10 57.15 61.69 
86.29 64.48 68.97 
84.02 51.08 55.11 


1 Calcined. 


FOREIGN TRADE 


Of the 13,897,000 tons of marketable 
phosphate rock reported by producers as 
exported in 1974, 95.496 originated in 
Florida and North Carolina and the 
balance, 4.6%, was exported from the 
Western States. The quantity of market- 
able rock exported in 1974 was about the 
same as the 13,875,000 tons exported in 
1973. Exports from Florida, the principal 
source of marketable rock for the export 
market, did not change significantly com- 
pared with 1973 export tonnage. Exports 
of marketable rock from the Western States 
declined 8.7% compared with exports in 
1973. 

The average calculated unit value of 


exported phosphate rock increased from 
$5.98 per ton in 1973 to $13.96 per ton 
in 1974. 

Imports in 1974 were 182,000 tons com- 
pared with 65,000 tons imported in 1973. 
Although the percent increase, 180%, was 
large, the absolute quantity was a minor 
part of the United States supply. The 
value of the imported phosphate rock was 
$8,999,000 and the average unit value was 
$49.45 per ton. The Bureau of Census 
reported 43,531 tons was imported from 
Mexico, 84,353 tons from the Netherlands 
Antille, 31,377 tons from the Spanish 
Sahara, 22,420 from Israel, and a 20-ton 
sample from Australia. 
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Table 11.—U.S. exports of phosphate rock, by country 
( Thousand short tons and thousand dollars) 


1973 1974 
Destination 
Quantity Value Quantity Value 
Florida phosphate rock: 

ne ee ae eae 148 1,295 62 622 
Belsium- Luxembourg 958 6.254 1.027 16,607 
BAGEL —v—— d uem —— 63 5,288 686 15,637 
SRI EE r 2,758 * 20,208 3,139 40,695 
ll e NE 78 664 80 3,029 
China, People's Republic of _______________ 41 451 18 184 
DOMI UN EE con cerni > * 89 r 724 103 3,194 
LE 8 78 14 351 
E a a oiu manie Mtem a hemes iL r6 52 14 638 
i roo AE TAE E EE 487 3,769 348 6,179 
Germany, Wet ——. 1,241 7,868 942 16,190 
INJA saaa a 252 1,768 278 4,575 
C..... 1 8 331 2.703 408 11.073 
o. Age — —— 601 4.049 472 1,299 
SADA sete —— 2,165 21,777 2,490 61,058 
Bre, BROWNE UE (Lui se unm o ks wade 622 4,456 533 9,229 
1c —— ——— inr do tar rim hn 1,071 8,150 966 14,029 
——— Tp 599 3,557 878 10,874 
ORES E € " 98 2,549 
Q1, 03er 13 120 12 260 
Eer, eege ee 173 1,308 154 3,319 

0 iata dit enar deli nni Em didis 125 919 302 4,945 
o5 050 re A ES 147 1,249 31 611 
2.0 Wee -??;?;!:! Ee 163 1,194 81 923 
BRUN Loocaeupdetes eui A a idee iai: 93 678 12 1,761 
TRIWES WEE EE 93 1,130 62 1,146 
LISSE RING gebeten eebe 151 1,112 80 1,666 
b.c l6 EE EE Cn 24 212 "M Dei 
PPP T 1 18 6 240 

z c EN 18,077 101,111 13,356 238,949 

Other phosphate rock: 

TT EH 1 80 (3) 1 
CADRE —————— —— tai ui nad 742 10,573 760 14,199 
PPP ͤ »—TT—TV— (2) (2 6 188 
e ESCH m Béi 2 93 
C EE EA 65 RE: SS 
Dominican TT TEE (3) 15 3 135 
TTT 10 109 (3) 1 
TTT . A — 1 23 27 1.145 
00 AAA —————————— 9 109 we, = 
BOOK. Roepalle ...... RA gg 14 1,542 
TT TT Ve EE (2) 3 (3) 1 
% PCC —T—T————— UM 8 63 1 19 
BUM 2 oe Sn T—T— primi d cea Gyafod 73 584 seg deeg 

, ` DEE EE 5 508 mig T" 
dt gegen Di ao 8 293 
ho. ` WEE E E (3) 14 1 37 
(p TEE Ee (3) 38 1 88 

Toi icnn Ecl C eee 855 12,184 818 17,748 

lolo OGRE We ER 13,932 113,295 14,174 256,697 

t Revised. 


! Includes colloidal and sintered matrix, Tennessee, Idaho, Montana, and soft phosphate rock. 


2 Less than % unit. 
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Table 12.—U.S. exports of superphosphates, by country 
( Thousand short tons and thousand dollars) 
Destination 
Quantity Value Quantity Value 
Ager —————Á— s 34 2,904 Q) 16 
Argentina: cecus ³ . e nada iu edes 21 1,508 9 1,344 
Austen 8 1 43 1 52 
Bang lade 41 8.253 17 5.291 
J71/!ö%;ẽQũ See ce tek oe e o i aum 341 24.996 340 10,692 
ÜRnBdS EE 42 2,827 59 8,850 
II T—T—] yd A 44 8,419 194 50,070 
Seer Elle 40 8,016 22 8,192 
Costa. ew enee se ee Sees 9 684 4 324 
Dominican Republik 14 1,055 16 2,121 
Ecüador 2 hl. colt ete eee K ⁵ tura cQ 10 642 9 1,820 
OY OU oe oe ͥ ⁰vdd a Cee ee eee 9 156 Ss dus 
Francë erter deed 10 8,768 72 5,471 
Germany, Weadũddu«««4«4«é««tö 10 695 11 1,184 
Guatemala 2:2. ecc 3 93 (!) 5 
(CIVET: ET EE 3 137 4 510 
Hong Kong. ore EA ee 1 69 C) 2 
Huüngary EEN Sg EN 13 1,038 
Indonesia noon ðù-àdgd ß 22 1.765 124 25.922 
GG A ͤT—ꝗß0 . . LARES e 19 1.219 38 1.066 
e,, e . EE ras 4 192 6 758 
I ³oÜ—wꝛ AA LL ru ne eee ees 25 1.763 10 1.888 
Korea, Republic of ee 82 1,508 103 26,771 
IJ uc o ⁰¹ ee eee ee elem 1 96 1 99 
Netherlands: 2266-5 2. bones oh eee eee kee eee se ehh ees 2 137 C) 14 
New Zealand 22... see seele MO (1) 18 1 211 
NICOREBERUN Lee vus ar n ee (1) 12 () 97 
POR hose So ³¹ AA ⁵ðV—! ⁵ E 4 402 2 523 
FPhiipp ins a Gei 19 4,367 
Sinn dee ee eee 101 6,929 4 534 
Sri Lanka EE 6 425 12 4,070 
United Kingdom `... 1 41 8 664 
JJ EE 6 829 18 4,562 
11!!!!!!!!!!ͥͥͥ EE ee ³ 2 294 56 4.183 
Srl ³ðÄ¹AA· ³ = Ee. 967 70,990 1,179 222,711 


1 Less than !4 unit. 
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Table 13.—U.S. exports of ammonium phosphates, by country 
( Thousand short tons and thousand dollars) 


1978 1974 
Destination 
Quantity Value Quantity Value 
Afghanistan y ——— 12 1,326 Se Gë 
Algeria . 45 3,881 m Ge 
Argentina ee ee 41 8,992 84 7,137 
Belgium-Luxembourg -~------------------------------ 16 1,321 55 5,688 
o) il me MEM Tm 5 599 1 222 
FC! 442 38.616 414 72.379 
Can idi MPH ü d 88 45 8,208 67 9,173 
( tl cy et Ee 120 9,888 84 20,404 
China, People's Republic tf: 48 4,786 a as 
r p 89 3,359 29 5,174 
Costa /...... 8 80 2.986 30 5,829 
Dominican Republic w kw w 23 2.057 88 1,142 
/h. y LLL uL E 14 1,451 41 12,876 
El Saivador EEN 36 3,066 50 8,300 
lor We ee tees ee ³ĩ 8 27 2,722 

%%% es Ee 120 9,104 125 16,700 
Guatemala .... oL ee eee co — (1 44 14 1.891 
II]; K y ĩ 8 899 80,884 408 65,606 
Inden mnM 11 701 44 18,669 
6 ˙ð˙˙ dr. 8 im s 16 5,781 
I ³ ² ſ EE 98 7,793 14 1,879 
Ü ³˙àAàA y 88 107 9.228 105 21,847 
ET ß a i py cee eat oc e iE E Ex m 2,210 
Lebanon 2-2. ucc / A 8 68 6,140 28 7,664 
New Zealand ........... cL eee 83 2,687 41 4,281 
IJ ee eee AL 0 ei: 24 2,181 10 2,816 

NOPWARY- EE 19 573 d 
Pakistan 2-42. 0 (ocu ß Bee oe 232 21,627 12 8,922 

PARDBHIR EE (2 6 8 
d WEE 9 667 7 1.886 
Philippines 11 860 22 4,870 
Sinn rtr 2 248 55 6,918 
SS fh ³ðVAA 12 798 E Es 
Thailánd ee 48 8,585 124 16,348 
, e e 18 1,274 7 903 
Nenne ð 6 537 25 8.071 
Vietnam, South ...... 22 c LLL LLL LLL LL 22 lll 22 lll. 18 1,906 67 15,271 
Yugoslavia (nine enn eet ⁰⁰yd ⁰ʒ eS 55 4,574 6 650 
Other Ee 12 1,005 15 1,705 
RN RE 2.235 189,064 1,992 358.807 


1 Less than !4 unit. 


Table 14.—U.S. exports of mixed chemical fertilizers, by country 
( Thousand short tons and thousand dollars) 


1978 1974 
Destination ——————— ——————— 
Quantity Value Quantity Value 
Argentina 22552006 ß DEE (1) 5 (1) 17 
Belg ium- Luxembourg «444 7 247 62 3.091 
FFII! ³¹ / ³ ¹ V Aa ⁵ A ee 2 1.086 2 1.112 
Canadā - ³˙·¹¹w¹ 1A ⁰˙¹ wm. ⁰ xxx a LE 72 5,630 73 9,790 
Colomblá- ß ee etek eee ee 29 2,189 86 6,290 
E! Salvador EE 9 587 16 1,992 
France Leed (1) 22 10 580 
Germany, Week lll L 222222222222 4 1,070 4 1,483 
, PNE MIROR, 1 248 1 195 
Guatemala o n mS eee m Dee DL 8 807 11 1,906 
II! er ae eh ee a a a Sa 20 1,085 20 1,158 
/ ͥͥ ] ]˙Ü³ ⅛˙ ˙ i. te DL E EE E (1) 407 (1) 222 
New Zealand di „ 12 729 (1) 50 
Nie & xL mese a EL 4 126 28 4,379 
Asch A 1.6 WEE EE 8 327 168 
SSS ee ee sea 23 814 119 6,534 
J EE 18 1,288 6 1,854 
United Kingdom —-__..__..___ ee 22 838 (1) 89 
Vietnam, South cL cl LoL22-222222222-0-2- 130 14,714 57 17,164 
rr ³⁰ow ⁰— A 8 21 2.415 34 5.902 
J dd oe Sets 375 84,084 474 63,476 


1 Less than Aë unit. 
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Table 15.—U.S. exports of elemental phosphorus, by country 
1978 1974 

Destination Quantity Value Quantity Value 

(short (thou- (short (thou- 

tons) sands) tons) sands) 
Argentina eelere 2,255 $1,095 1,402 $1,418 
RT VT SE 1,865 ,AT8 18 
Belgium-Luxembourg e e ee 10 45 1 
Brazil eege 106 46 35 15 
ß%%J%%%%C 0 VꝗB—TT0ui.ſfſfſſfͥͤ ⁰ A A C e E E 161 70 
Derr ³xͥ ö K v. be ee ce 107 54 450 876 
CC EE M GES 110 220 
Germany, West |... 2 2. el 426 206 260 189 
Indi eege ee 62 33 64 162 
õö·Üẽ ⁵«² ˙ueſu Go. ] A] ³ 5m̃qↄꝛĩ se de du 940 404 990 3.341 
//////%ö% õö᷑ . ĩ K ĩð y 8 20.888 8.427 28,858 14,088 
United Kingdom `... 36 44 119 6 
h op 65 28 186 185 
%%% ⁰¹0—¾Üww os eee tee 26,679 12,256 88,6538 20,075 


Table 16.— U.S. imports for consumption of phosphate rock and phosphatic materials 
(Thousand short tons and thousand dollars) 


1978 1974 
Fertilizer 
Quantity Value Quantity Value 

Phosphates, crude and apatite! . !! 65 1,288 182 8,9 
Phosphatic fertilizers and fertilizer materials r 182 r 11,889 202 82,512 
Ammonium phosphates, used as fertilizers |... 898 21,290 844 40,509 
Bone ash, bone dust, bone meal and bones ground, 

crude or steamed ____._.__-_._-..--_-_----------- 18 1,874 6 664 
Dicalcium phosphate 17 7 1,843 
Basic slag EE za oe (3) 1 
Manures including guano ....................--.-.- (4) 8 (3) 15 
Phoas phoruannunnsnsnsnsn «„ 1 745 1 1.214 
Phosphoric acid _._._._______-.-_-__--------------- (2) 49 2 619 

r Revised. 

1 Adjusted by the Bureau of Mines. 

3 Less than % unit. 

WORLD REVIEW 


Phosphate rock deposits throughout the 
world were intensively evaluated for greater 
production, and exploration for new sources 
of supply was also intensified. The stimulus 
was the threcfold to fourfold increase in 
price that was announced near the end 
of 1973. Significant developments in the 
world were as follows: 

Australia.— The rapid increase in world 
phosphate rock prices encouraged Queens- 
land Phosphate Pty. Ltd., a subsidiary of 
Broken Hill South Ltd., to prepare for 
production, early in 1975, the Duchess 
phosphate rock deposit rather than proceed 
to develop the Lady Annie property which 
could not produce before 1977. Production 
from Duchess will start at a rate of 20,000 
tons per month and is expected to reach 
1 million tons per year in 1976. A 25 mile 
rail line will connect the mine with the 


port of Townsville. Duchess and a nearby 
deposit, the Ardmore, contain 1.4 billion 
tons of phosphate rock of which 40 million 
tons is 31% P:Os, a direct shipping grade. 
A crushing, screening, and washing plant 
is under construction. 

Brazil.—Serrana de Mineragào and the 
Cimento Itaú group have founded Araxá 
S.A. Fertilizantes to mine apatite at Araxá, 
Minas Gerais. The investment was ap- 
proved by the Industria] Development 
Council of the Ministry of Industry and 
Commerce. By 1976, Araxá S.A. is ex- 
pected to produce at a rate of 628,000 short 
tons per year. 

India.—About 430 tons of phosphate 
rock per day was mined from the Jhamar 
Kotra deposits in Rajasthan near Udaipur. 
The proven reserves are 37 million tons 
which will permit extraction at a proposed 
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rate of 750,000 tons per year. The pro- 
duction from the Jhamar Kotra mine is 
used domestically. The meter gage railroad 
in Rajasthan, incompatible with broad gage 
lines, and the shortage of rail cars were 
major obstacles to mine expansion plans. 


Israel.—Negev Phosphates Ltd., a sub- 
sidiary of the state-owned Israel Chemicals 
Ltd., plans to increase production at mines 
in the Negev Desert from a current level of 
about 750,000 tons per year to 2.8 million 
tons per year in 1977. Reserves are esti- 
mated to exceed 100 million tons.“ 


Jordan.—The Jordan Phosphate Mines 
Co. plans to triple production of phosphate 
rock by 1976. If the schedule is accom- 
plished, Jordan will produce 5.4 million 
tons in 1976, of which more than 5096 
will be a high-grade (73%-75% BPL) 
product. Confirmed reserves are of the 
order of 300 million tons and the resource 
is 1 billion tons.“ 


Mexico. Mexico’s National Patrimony 
Ministry announced the discovery of phos- 
phate rock deposits in the Baja California 
peninsula. Reserves of 3 billion tons were 
specified. 


Morocco.— Under a trade agreement be- 
tween Morocco and the U.S.S.R., the 
U.S.S.R. has agreed to supply specialists 
and equipment to develop a phosphate 
complex in southern Morocco. The long- 
term arrangement is designed to have 
Morocco furnish 5 million tons per year 
of phosphate rock between 1980 and 
1990 and 10 million tons per year after 
1990. The length of the agreement was 
reported to be 30 years. The phosphate 
mine is in the Meskala region, east of the 
port of Essaouira. The first estimate made 
of reserves in this area was 8 billion tons 
in the top 63 feet of the deposit. The 
U.S.S.R. will ship to Morocco, between 
the years 1974 to 1990, sulfur, ammonia, 
urea, and crude oil. The schedule of ship- 
ments for each commodity was not pub- 
lished. Plans to open mines at Benguerir 
in 1977 to eventually produce 11 million 
tons per year, and at Sidi Hajjaj in 1980 to 
develop a production of 11 million tons 
per year are well advanced. By 1977 the 
Khouribga mines will be producing at a 
level of about 22 million tons per year. 
Production at Youssoufia will remain at 6 
to 7 million tons per year. By 1985, 
Morocco's production, including that 
planned from the Meskala, could be of the 
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order of 55 million tons per year if all of 
these plans materialize. 

New Zealand A large underwater de- 
posit of phosphate nodules between 
Chatham Island and the Banks Peninsula 
is being explored as a possible source of 
phosphates for New Zealand. The phos- 
phorites were reported to be at depths of 
1,000 feet or more and the recoverable 
reserve was estimated to be of the order of 
70 million tons.“ 

Pakistan.— The Hazara deposits, that oc- 
cur in several locations near the city of 
Abbottabad in the Northwest Frontier 
Province, are being explored but little is 
known about the total reserves. At one 
deposit, the Kabul, considerable develop- 
ment work was completed. The deposit 
was explored along 2,500 feet of outcrop. 
The mineralized zone is 10 to 12 feet in 
thickness, averaging 28% to 32% PsOs. 
The area is badly faulted and folded. 
The reserve of the Kabul deposit may 
reach 3 million tons. The rock does not 
appear to react readily with sulfuric acid. 

Peru. Minero Peru started a brines and 
phosphate rock pilot plant. The plant was 
designed to produce 50 tons per day. The 
commercial plant design is for about 3 
million tons per year and is scheduled to 
start production in 1976 at 800,000 tons 
per year. 

Senegal.—The Senegalese Government 
announced that it will increase its holding 
in Compagnie Sénégalaise des Phosphates 
de Taiba to 50%. The Taiba Com- 
pany was owned 27.28% by Bureau de Re- 
cherches Géologiques et Miniéres (BRGM), 
23.87% by International Minerals & Chem- 
icals Corp. (IMC), 14.376 by Compagnie 
Financiére Pour l'Outremer (Cofimer) of 
France, 10.4176 by Cie. Central de Co- 
operation Economique (CCCE), 2.4866 by 
Comiphos, 9.05% by OPCIA, 5.21% by 
Rhóne-Progil, 3.76% by Auxom, 0.46% 
by OPFIA, and 3.05% by the Senegalese 
Government." 

South Africa, Republic of.—The flotation 
plant of Phosphate Development Corp. 
Ltd., treating tailings from the Palabora 
Mine, is to be expanded. An additional 


"s hemical Week. V. 15, No. 8, Aug. 21. 1974, 
p. 9. 


Pads International. No. 66, December 1974, 
p. 8. 
10 Engineering and Mining Journal. V. 175. No. 
5. May 1974, p. 9. 

11 Industrial Minerals. No. 82, July 1974. pp. 
5-36. 


PHOSPHATE ROCK 


900,000 tons per year of concentrates is 
projected from the expansion." 


Spanish Sahara The conveyor belt that 
carries phosphate rock from the mines at 
Bu Craa to the port of El Aauin was 
sabotaged by guerillas during the year, 
interrupting this part of the operation 
for extended periods. Production was about 
2.6 million tons, a substantial increase 
over production of less than 1 million tons 
in 1973. 


Togo.—In January, Togo raised its hold- 
ing interest from 35% to 51% in 
Compagnie Togolaise des Mines du Bénin 
(Cotomib). In February Cotomib was 
nationalized. The company was partially 
owned by W. R. Grace & Co. of the United 
States and six French firms." 


Tunisia.— The Government of Tunisia is 
arranging financing from the World Bank 
to modernize old mines and develop new 
mines. The older mines near Gafsa are 
Metlaoui, Redeyef, Monlares, and M'dila. 
Under the 4-year plan of 1973-76, three 
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new mines at M’rata, Sehib, and Kef 
Sehefera are to be opened by 1976. 

U.S.S.R.—A recent U.S. Department of 
Agriculture study of U.S.S.R. fertilizer 
consumption indicated that phosphate ap- 
plication rates per hectare of sown area 
are about 30% of the rate in the United 
States. Although the U.S.S.R. is the second 
largest producer of phosphate rock in the 
world, with an output of 25 million tons 
in 1974, plans to import more phosphates 
to reduce the phosphorus deficiency on 
arable land are underway. The agreement 
between the U.S.S.R. and Occidental 
Petroleum Corp. to barter ammonia, urea, 
and potash for superphosphoric acid 
starting in 1978, and the negotiations with 
Morocco to secure phosphate rock for the 
longer term, are examples of progress to 
assure future phosphorus supplies.“ 


12 Mining Magazine. V. 130, No. 2, February 
1974. p. 125 

14 Industrial Minerals. Phosphate Company Na- 
tionalised. No. 78, March 1974, p. 31. 

!! Industrial Minerals. Fertiliser Aims. No. 82, 
July 1974, p. 36. 
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Table 17.—Phosphate rock: World production by country 
(Thousand short tons) 


Country ! 1972 1978 1974 » 
North America: 
United State eee 40,881 42,187 45,686 
%% WW ¶ͥ¶ œAFſAͥỹ ũ0 m! 8 69 79 21 
Netherlands Antilles ...... 44444444 128 102 118 
South America: 
Argentina (guanoy 2222222222222 8 1 ei 
e TE r 831 815 244 
Chile (guano) «2 ocio e 11 14 21 
Sen 7 11 11 
POPU LECTOR y . . eat 25 25 25 
Venezuela Lecco ecce ce ene GN deu M ipei imm ces 33 38 156 
Europe: 
France (phosphatic chalk) .......................- 20 82 22 
Germany, West ... 1 LL LLL LLL ee r 79 102 94 
EIERE eege 21,750 28,400 24,800 
Africa: 
Algeria e ee r 608 675 812 
Egypt, Arab Republic of -------------------------- 62 610 606 
Moroco EE r 16,650 18,824 21,739 
Rhodesia, Southern ......................-....-.-- 121 16 1 
Senegal: 
Aluminum phosphate ....................-...- 188 241 441 
Calcium phosphate 1,378 1,690 1,623 
Seychelles Islands (guano) * ...........-....-..-.- 8 8 
South Africa, Republic tt 1,380 1,505 1,491 
Spanish Sahar 22222 165 76 2.630 
TORO: ‚‚ ĩꝛð?wꝗA.  — 2.126 2.527 2,835 
Ul pud de EM EM MEE mE 8,734 3,828 4.215 
Uganda (apatite) .-------------------------------- r 16 17 17 
Asia: 
China, People’s Republie f 2,900 3,300 3,300 
Christmas Island (Indian Ocean) ................- 1,269 1,695 1,945 
India: 
Apatite ee medo auam c e 18 11 * 11 
Phosphate rock ____--..--.----------.--------- 9 149 129 
Israel (eco ge ee ege F 1,038 860 1,048 
TR, WEE 765 1,219 1,758 
Korea, North (apatiteũ ) Lc cc LL cL cll... 830 400 440 
Philippines: 
hr d eas Sabet Sete oes 2 (3) 1 
Phosphate rok „ͤk6„„ 3 18 * 18 
Syrian Arab Republi hh  . Lc cc c LL ll -- 124 166 551 
Vietnam, North) 310 550 1.300 
Oceania: 
irn ð ee e 1 6 6 
Nauru Island ........ p - 2... ee 1,474 2,561 2,522 
Ocean Island ENEE ũ 2 555 820 61 
Total `eh 8 r 99,287 F 108,858 121,601 
* Estimate. P Preliminary. r Revised. 


1]n addition to the countries listed, Belgium, Indonesia, and Tanzania produce phosphate rock, 
and South West Africa producee guano, but information is inadequate to make reliable estimates 


of output levels. 
3 Less than ½ unit. 


3 Estimate by International Superphosphate Manufacturers’ Association, on the basis of marketable 
product averaging 84.8% P:Os; differs with data reported in the U.S.S.R. chapter of Volume III 
of the Minerals Yearbook, which are reported in terms of two products of differing grade. 


TECHNOLOGY 


The Albany Metallurgy Research Center 
of the Federal Bureau of Mines, Albany, 
Oreg., designed, assembled, and tested a 
phosphoric acid miniplant to demonstrate 
the production of phosphoric acid by 
direct sulfuric acid digestion of Florida 
land-pebble matrix. Initial tests were made 
with matrix from three Florida mines. 
Recovery of Bh exceeded 90% and gyp- 


sum crystal size was similar to that ob- 
tained in bench-scale circuit tests. The 
waste product was sandy and easily de- 
watered. Except for higher aluminum 
content, chemical quality of filter acid was 
comparable to industrial grade acid. Sul- 
furic acid consumption: was about 8% 
higher processing matrix compared with 
processing concentrates. Studies to further 
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investigate gypsum crystal growth and 
filtration rates will continue. 

The Albany Metallurgy Research Center 
also initiated a program to study and 
develop methods to remove iron, aluminum, 
magnesium, silicon, fluorine, and other 
impurities from wet process phosphoric 
acid. Methods of accelerating sludge for- 
mation and removal were attempted and 
studies of the potential of ion exchange 
resins to extract impurities were started. 

Studies were continuing at the Albany 
Metallurgy Research Center to develop new 
techniques or modify existing phosphate 
rock acidulation processes to increase 
fluorine recovery from phosphate rock, 
develop methods to utilize low-grade cal- 
careous fluorspars to recover fluorine, and 
use waste byproducts generated by in- 
dustry to recover fluorine. 

The Tuscaloosa Metallurgy Research 
Laboratory, Federal Bureau of Mines, 
Tuscaloosa, Ala., continued programs to 
study and develop techniques to dewater 
phosphate slimes. The studies include gel 
formation in phosphate slimes, develop- 
ment of the moving screen method to 
dewater slimes, investigations of the prop- 
erties of slimes, electrical conductivity 
measurements on the effects of reagents, 
scanning electron microscope work to 
understand the behavior of fine-particle 
suspensions, and development of methods 
to quantify the mineral content of phos- 
phate slime wastes. In addition, the 
Tuscaloosa Metallurgy Research Laboratory 
continued to characterize samples of phos- 
phate bearing Hawthorn Formation lime- 
stone and study beneficiation systems. A 
typical sample from the Hawthorn For- 
mation may contain 5% POs. After sizing 
to 14 by 400 mesh, calcining, water 
quenching, washing, dewatering, stage 
grinding through 150 mesh, conditioning 
and flotation, a 25% POs concentrate was 
produced. The Ph recovery was about 
one-third of the total in the sample. 

The first commercial plant using an 
ion exchange technique, developed by 
Lancy Laboratories, Zelienople, Pa., to 
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recover and regenerate concentrated phos- 
phoric acid from waste liquor was con- 
structed for Douglas & Lomason Co., 
Cleveland, Miss. At this aluminum finishing 
plant, the process will handle 1,500 gallons 
per day of waste liquor from the rinse 
section of the bright finishing plant. The 
liquor contains 22% P. Os. The concen- 
trated acid will analyze about 54% PsOs 
and be recycled to the bright finishing 
bath. 

A test plant at Seneca Falls, N.Y., has 
shown that over 90% of the phosphates 
in municipal sewage can be removed by 
a biological process at about one-tenth 
the cost of alternative chemical methods. 
The PhoStrip process of Biospherics, Inc., 
Rockville, Md., reduced phosphate levels 
from 6.3 to 0.55 parts per million at a 
cost of about 0.2 cents per 1,000 gallons. 
Activated sludge bacteria were cycled 
through the aeration (bubbling in air) 
section with a pickup of phosphates and 
followed by an anaerobic treatment (hold- 
ing in tank). The released phosphates 
were precipitated by chemical action. 

Wet-grinding phosphate rock was pro- 
posed by Davy Powergas Inc. to save 
drying costs, grinding equipment, power 
consumption, and obtain a significant re- 
duction in dust loadings. The process 
would utilize a Société de Prayon, Belgian 
ball mill. 

Friedrich Uhde GmbH, Dortmund, West 
Germany, developed a process to concen- 
trate phosphoric acid. It operates by 
lowering the partial pressure of the mois- 
ture over the acid with a vapor which is 
immiscible with water and aqueous phos- 
phoric acid. Gasoline was recommended as 
an inexpensive stripping agent vapor that, 
flowing countercurrent in a column, ad- 
sorbs water and fluorine compounds from 
the acid. This mixture of water, vapor, 
and fluorine is condensed before entering 
the separator. The concentrated  phos- 
phoric acid is cooled after leaving the 
column.” 


16 Phosphorus & Potassium. No. 74, November- 
December 1974, p. 42. 


Platinum-Group Metals 


By W. C. Butterman ' 


World mine production of platinum- 
group metals increased nearly 10% in 1974 
to 5.8 million troy ounces. Most of the in- 
crement came from the Republic of South 
Africa, which supplied large amounts of 
metal to the United States and Japanese 
automobile manufacturers for use as emis- 
sions control catalysts. Ninety-nine percent 
of the world's supply of new metal was 
mined in three countries—the Republic of 
South Africa, the U.S.S.R., and Canada. 
Two of the metals, rhodium and iridium, 
were in short supply during the first 6 to 
9 months of the year. Demand for the plat- 


inum-group metals remained high through ` 


the first half of 1974 but dropped in the 
second half as economic recession spread 
through the industrialized countries. Prices 
of platinum, palladium, rhodium, and irid- 
ium rose sharply during the year. 


In the United States, mine production 
declined 37% to about 13,000 ounces, an 
amount that satisfied less than 1% of do- 
mestic demand. U.S. refinery production, 
including both toll and nontoll metal and 
derived in 1974 almost entirely from sec- 
ondary materials, increased 8% to 1.4 mil- 
lion ounces. Imports were up 29% to 3.2 
million ounces, and exports rose 33% to 
800,000 ounces. Sales of platinum and 
palladium to the automotive industry for 
use in emission control devices were esti- 
mated at 500,000 ounces. Sales of plati- 
num-group metals to other industries for 
traditional uses dropped 19% to 1.5 mil- 
lion ounces. Industry stocks rose 10% to 
1.1 million ounces. 


1 Physical scientist, Division of Nonferrous Metals. 


Table 1.—Salient platinum-group metals statistics 


(Troy ounces) 


1970 1971 1972 1973 1974 
United States: 

Mine production? ................ 17.316 18,029 17,112 19,980 12,657 
Value eebe $1,429,521 $1,359,675 $1,267,298 $2,103,704 31.932.203 

Refinery production: 
New metallkl 19,822 21,184 15,880 19,916 18,234 
Secondary metall 350,176 278,175 255,641 265,901 325.216 
Toll-refined new and secondary 1,721,870 1,452,838 1,361,623 1,039,189 1,085,022 
Total refined metall! 2,091,868 1,752,197 1,632,644 1,325,006 1,426,472 
Exports (except manufactures) .. 413,766 404,610 538,994 627,526 835.754 
Imports for consumption 71,531,807 71,388,043 71,892,184 2,504,181 3,240,605 
Stocks Dec. 31: Refiner, importer, E 
deale!kk c2 2c cl Ll - 110,024 196,791 930,853 1,033,124 1,137,377 
Consumption .............-.--..-- 1,331,152 1,261,312 1,562,245 * 1,833,901 1,981,010 
World: Production 4,238,956 4,084,110 4,269,990 5,239,781 5.759.822 

r Revised. 


1 The platinum group comprises six metals: Platinum, palladium, iridium, osmium, rhodium, and 


ruthenium. 


3 Recovered from platinum placers and as byproducts, largely from domestic copper ores. 


Legislation and Government Programs.— 
U.S. Government inventories of platinum, 
palladium, and iridium remained un- 


changed in 1974. All three metals were 
substantially in excess of stockpile objec- 
tives established in 1973, but there was no 
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Congressional authorization for disposal of 
the excess metal. Near the end of the sec- 
ond quarter, the President signed a bill 
that retained the Environmental Protection 
Agency (EPA) 1975 "interim" automobile 
emission standards for another year through 
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model year 1976 and authorized the agency 
to extend them through model year 1977, 
if desirable. In early 1975, EPA scheduled 
hearings on automotive emissions technol- 
ogy and its effects on fuel economy and 
public health. 


Table 2.—U.S. Government inventory of platinum-group metals, December 31, 1974 


(Troy ounces) 


Platinum Palladium Iridium 

GE "em. — rem. e 
"TOUR! -2sn nic AE cL Se ee c ce d 452,645 1,254,994 17,002 
Oe ⁵ðVU!UJĩ ð2Uß Eum NR anes 187,500 328,500 1,800 


1 Includes 2.566 troy ounces nonstockpile-grade material. 
3 Includes 2,204 troy ounces nonstockpile-grade material. 
3 Includes 12 troy ounces nonstockpile-grade material. 


DOMESTIC PRODUCTION 


Domestic mine production of platinum- 
group metals declined 37% in 1944 to 
12,657 ounces as production from an Alas- 
kan placer deposit and byproduct output 
at U.S. copper refineries fell markedly. The 
placer deposit at Goodnews Bay, Alaska, 
was the only domestic deposit mined pri- 
marily for platinum-group metals. 

U.S. refinery production of platinum- 
group metals, including both primary and 
secondary metal and including toll-refined, 
rose 896 to 1.4 million ounces. Refinery 
production of new or primary platinum- 
group metals fell 43% in 1974 as contracts 
for refining of foreign concentrates expired. 


About 60% of all primary metal was re- 
fined on a toll basis. The primary metal 
was derived from crude platinum and from 
anode slimes produced in the electrolytic 
refining of nickel and copper. These ma- 
terials came from Alaska, the copper de- 
posits of the Western United States, and 
from Canada, Norway, and the United 
Kingdom. 

The amount of secondary metal refined 
on a nontoll basis increased 22% in 1974, 
and the output of toll-refined metal, which 
is typically 3 to 5 times larger, increased 
7%. Thus, overall secondary metal pro- 
duction increased 10%. 
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Table 3.—Platinum-group metals refined in the United States 


(Troy ounces) 


Year Platinum Palladium Iridium Osmium Rhodium Ruthenium Total 


PRIMARY METAL 


Nontoll-refined : 
IIC. 8,036 10,322 1,261 129 64 10 19,822 
1971 22. 10,198 10,237 498 154 83 14 21,184 
1912 MCI 3,708 10.886 594 178 62 7 15,380 
yr EE EE 5,560 13,121 957 176 88 14 19,916 
1974 ..........--.---.. 4,103 8,634 381 12 38 6 13,234 
Toll-refined : 
77 183,264 74.958 3.065 155 8,885 13 270,335 
r EE 166,599 66,467 2,491 161 8.118 1 233,850 
1972 om K 88 54,778 28,752 1,751 111 3,354 478 84,219 
1973 os eee ee etc 82,888 F 3,972 1,158 102 r 381 * 70 r 38,566 
1974 aa- 16,293 2,784 742 96 185 7 20,107 
BECONDARY METAL 
Nontoll-refined : 
/// / AA 118,298 208,555 1,927 121 13.394 7.881 350.176 
C ee eee ale at 103,429 161,099 2,186 852 8,837 2,272 278,175 
77;·; eaten eo mn er 75,942 162,718 4,393 149 11,390 1,049 255,641 
TOTS. noo cee eee 94,884 150,019 6,785 20 11,561 2,632 265,901 
7ö§ö§Ü˙ ]% . 95,999 213,416 8,494 6 11,127 1,174 825,216 
Toll-refined : 
1970 c ³¹w—ꝛ Lv us 896,472 494,758 2,594 803 47,861 9,047 1,451,535 
E" va DEER 625,649 627,375 9,572 4,008 43,173 9,211 1,218,988 
1072: c. cec EIL 787,697 431,248 7,717 1,520 44,065 6,157 1,277,404 
1979.6. ee 581.005 313,396 8,395 1,292 86,865 4,670 1,000,623 
1974 L2 inl. unto 654,156 865,779 8,465 1,447 36,196 6,872 1,067,915 
1974 TOTALS 
Total primary refined 20,396 11,418 1,128 168 228 13 83,341 
Total secondary refined 760,155 579, 195 6,959 1,453 41,323 8,046 1,393,181 
Grand total refined 710,651 690,618 8,082 1,621 41,546 8,059 1,426,472 


r Revised. 


CONSUMPTION AND USES 


Sales of platinum-group metals, exclu- 
sive of automotive emission catalysts, de- 
creased 19% in 1974 to 1.5 million ounces. 
Sales of platinum and palladium declined 
10% and 27%, respectively. Sales of os- 
mium and ruthenium countered the trend, 
rising 6% and 14%, respectively. Con- 
sumption of platinum and palladium in 
automotive emission catalysts was estimated 
at 300,000 ounces, with sales to the indus- 
try estimated at 500,000 ounces. Total sales 
of platinum-group metals to U.S. industry 
in 1974 were estimated at 1.98 million 
ounces, an 8% increase over 1973 sales. 
The electrical industry, for many years the 
largest purchaser of platinum-group metals, 
accounted for 28% of total sales, followed 
by the automotive industry (2596) and the 
chemical industry 22%). 

Platinum sales to the automotive indus- 
try were estimated at 350,000 ounces. Plat- 
inum sales to other industries were 594,000 
ounces, down 10% from the 1973 sales 
level. With the advent of automotive emis- 
sion catalysts, the distribution of platinum 
among consuming industries changed in 
1974. The automotive industry in a single 
year became the largest purchaser at 37% 


of total sales, followed by the chemical in- 
dustry (23%), the petroleum refining in- 
dustry (15%), and the electrical industry 
(10%). Platinum sales to the chemical, 
electrical, and dental-medical industries 
dropped 10%, 16%, 9%, respectively. 
Sales for miscellaneous uses showed a 
much steeper decline, 69%. Sales to the 
petroleum refining, glass, and jewelry in- 
dustries increased by 13%, 3%, and 2%, 
respectively. 

Palladium sales to the automotive in- 
dustry were estimated at 150,000 ounces. 
Palladium sales to other industries were 
736,000 ounces, 27% below the 1973 sales 
level. Of total sales, the electrical industry 
took 44%; the chemical industry, 18%; 
the automotive industry, 17%; and the 
dental-medical industry, 14%. Palladium 
sales to the petroleum refining industry in- 
creased about fourfold, and sales to the 
glass industry rose sixfold, but sales for 
other uses fell, as follows: Chemical, 37% ; 
electrical, 26%; dental-medical, 8%; jew- 
elry, 6%; and miscellaneous, 81%. 

Sales of iridium decreased 26%, to 
about 23,000 ounces, of which 4496 went 
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to the petroleum refining industry, 3296 
to the chemical industry, and 1296 to the 
electrical industry. Sales to all the princi- 
pal consuming industries were below 1973 
levels. 

Sales of osmium increased 696 to 1,723 
ounces, essentially all of which went to the 
chemical and dental-medical industries. 

Rhodium sales dropped 16% in 1974, 
to about 62,000 ounces, distributed among 
the principal consuming industries, thus: 
Chemical 38%, electrical 25%, jewelry 
17%, and glass 12%. The chemical indus- 
try purchased about the same amount of 
rhodium as in 1973, and sales to the elec- 
trical industry were up 18%. However, 
sales to the glass and jewelry industries 
were 55% and 16%, respectively, below 
1973 levels. 

Sales of ruthenium increased 14% to 
about 65,000 ounces; two-thirds went to 
the electrical industry, and most of the 
remainder, to the chemical industry. A 
fourfold increase in electrical industry re- 
quirements in 1974, and a halving of chem- 
ical industry requirements, reversed the 
distribution pattern of the past decade. 

The uses for platinum-group metals in 
modern industry are related to their extra- 
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ordinary catalytic properties, refractoriness, 
and resistance to chemical corrosion over 
a wide temperature range. The pattern of 
industrial applications of platinum and 
palladium changed significantly in 1974 
with the introduction of catalytic exhaust 
converters on automobiles. These patterns 
are shown in figure 1. Catalyst manufac- 
turers began delivering commercial quanti- 
ties of emissions catalysts to automotive 
companies in the second quarter of the 
year. Typically, each vehicle required be- 
tween one-twentieth and one-tenth troy 
ounce of platinum/palladium, the two met- 
als being present roughly in a 2-to-1 ratio. 
However, one automotive company used 
unalloyed platinum in a catalyst for some 
of its vehicles. More than 90% of domes- 
tically produced automobiles were equipped 
with catalytic converters, as were a some- 
what smaller percentage of imported auto- 
mobiles. 

The consumption of palladium in the 
U.S. electrical industry was significantly 
reduced in 1974, when the largest manu- 
facturer of telephone exchange equipment 
began using a 60 palladium/40 silver alloy 
for relay contacts in place of unalloyed 
palladium. 


Table 4.—Platinum-group metals’ sold to consuming industries in the United States 
(Troy ounces) 


Year and industry Platinum Palladium Iridium Osmium Rhodium Ruthenium Total 
I oA 509.011 139,348 10,905 1,707 48,897 21,289 1,331,152 
kr EE EE 426,684 760,106 15,512 2.126 $4,366 22,518 1,261,312 
1972 uzrcuecun-2 26. 545.299 876.024 37,754 2.397 46.095 54.676 1.562.245 
1973: 

Chemical .......... 238,974 259.959 10.635 1,003 23,772 38,713 573.056 

Petroleum 123,649 3,761 18,885 - 3.057 92 148.944 

Gass ĩð ͤ 25 72,548 1.439 51 e 16.689 82 90,804 

Electrical" ........ 117,352 524,056 8,516 Es 13,187 10,341 668,452 

Dental and medical 27,887 135,060 145 626 297 164 164.179 

Jewelry and 

decorative 22,433 28,052 1.191 ae r 12,526 2.817 1 61,519 
Miscellaneous 55,695 65.157 1,753 A 8,987 5,355 131.947 
Totaal 658,638 1,012,484 30.676 1,629 73,515 57,064 1,883,901 

1974: 

Automotive © ______- 850,000 150,000 Se M Ge 500,000 

Chemical ` 215,663 163.205 1,334 981 23,328 16.305 426,816 

Petroleum ........- 139,519 14,877 9,970 ee 1,239 on 165.605 

Glass 74,398 9.549 358 - 1,464 351 92,115 

Electrical .......... 98,608 390,237 2,840 55 15,538 48,916 551.194 

Dental and medical 25,518 124,074 325 687 373 236 151.208 

Jewelry and 

decorative 22,968 21,701 884 am 10,460 2,240 58.253 

Miscellaneous 17,020 12,420 1.072 us 3,200 2.107 . $85,819 

Total2L2L2 948.689 886,068 22,118 1,723 61,602 65.155 1.981.010 


* Estimate. F Revised. 


1 Comprises primary and nontoll-refined secondary metab. 
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Figure 1.—Uses of platinum and palladium in 1974. 


STOCKS 


Stocks of platinum-group metals held by 
refiners, importers, and dealers increased 
10% in 1974. Palladium stocks declined 
1%, but stocks of the other metals in- 
creased as follows: Platinum, 23%; irid- 
ium, 17%; osmium, 166% ; rhodium, 4%; 
and ruthenium, 10%. In addition to these 
stocks, there were Government stockpiles 


of platinum, palladium, and iridium. (The 
Bureau of Mines does not receive inven- 
tory data from end users of platinum-group 
metals; it should be noted that some in- 
dustries, such as the automotive industry, 
may hold substantial amounts of refined 
metal in inventory, which are not included 
in Bureau stock figures. ) 


Table 5.—Refiner, importer, and dealer stocks of platinum-group metals in the 
United States, December 31 ' 


(Troy ounces) 


Year Platinum Palladium Iridium Osmium Rhodium Ruthenium Total 
|| ooo ee es 291,544 832,726 13,366 1,868 47,767 22,753 710,024 
161 : 385,828 $16,126 16,434 604 51,529 26,270 796,791 
C 426,611 405,793 14,987 82 56.967 26,413 930,853 
CCP 446,522 493,078 14,813 827 51,504 26,880 1,033,124 
P 549,603 486,375 17,316 869 53,533 29,621 1,137,377 


Includes metal in depositories of the New York Mercantile Exchange; on Dec. 


27, 1974, this 


comprised 217,500 ounces of platinum and 12,800 ounces of palladium. 


PRICES 


The prices of osmium and ruthenium 
remained unchanged in 1974, but the 
prices of the other four metals rose sharply. 
The producers’ prices, per troy ounce, in- 
creased from the beginning of the year as 
follows: Platinum, $158 to $190 by mid- 
year; palladium, $84 to $150 by May; 


rhodium, $270 to $350 by May; and irid- 
ium, $285 to $500 by October. Dealers’ 
prices for palladium and platinum re- 
mained above the producers’ prices until 
the second and third quarters, respectively, 
then dropped below the producers’ prices 
for the remainder of the year. Rhodium 
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Figure 2.—Prices of four platinum-group metals. 


PLATINUM-GROUP METALS 


and iridium were in short supply, and 
dealers’ prices were high all year, about 
double the producers’ price in the second 
and third quarters (fig. 2). Average prices 
for the year, calculated at the low ends of 
the ranges of weekly averages published by 
Metals Week, follow: 


1089 
Producer Dealer 

(per troy (per troy 
ounce) ounce) 
Platinum $180.85 $192.37 
Palladiuhm 133.22 126.25 
Iridium 390.77 699.77 
Osmium ......... 200.00 140.00 
Rhodium ........- 328.84 627.58 
Ruthenium ....... 60.00 54.73 


FOREIGN TRADE 


Exports of unwrought and semimanu- 
factured platinum-group metals increased 
33% in 1974, amounting to 835,754 ounces, 
of which about 401,000 ounces, or 48%, 
was platinum. Platinum exports increased 
18%, while exports of the other five metals 
together rose 52%. The value of platinum- 
group metals exports increased 51% to 
$117 million. Three-fourths of the plat- 
inum-group metals went to four countries: 
Japan, 30%; West Germany, 22%; the 
United Kingdom, 12%; and Switzerland, 
11%. Platinum alone accounted for most 
of the metal going to Japan and the United 
Kingdom but was a minor part of the to- 
tal platinum-group metals going to Swit- 
zerland and West Germany. 

Imports of platinum-group metals rose 
29% in quantity, to 3.2 million ounces, 
and increased 86% in value to $503 mil- 
lion. Platinum and palladium each ac- 


counted for 46%, or 1.5 million ounces of 
the imports. Compared with 1973 levels, 
platinum imports were 40% higher, and 
palladium imports, 21% higher. The 
sources of platinum-group metals imports 
are shown in tables 7 and 8. Estimated 
imports of each metal are given in the 
following tabulation. (These figures com- 
bine the amounts explicitly stated in table 
7 with estimates of the metal content of 
the five composite categories in that table.) 


Thousand 
troy ounces 
Platinum eege ee 1,490 
Palladium  ..........:.--.--...-- 1,498 
Iridium: otc be EE 40 
Osmium eer — 7 
Rhodium gk 121 
Ruthenium nnn 85 
Tete 3.241 
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Table 8.—Imports of platinum-group metals, by source 1974 
(Percent of total imports) 
Source Platinum Palladium Iridium Osmium Rhodium Ruthenium Total 
South Africa, Republic of 44 22 28 32 9 16 31 
FE Lo cus ceps 14 51 4 P 80 1 31 
United Kingdom .......... 21 18 50 61 42 72 23 
Ar. 9 4 SE 11 1 6 
Other 6 10 15 8 10 9 
WORLD REVIEW 


World mine production of platinum- 
group metals rose 10% in 1974, to 5.8 
million ounces, mainly as a result of con- 
tinued expansion of capacity in the Repub- 
lic of South Africa. The Republic of South 
Africa, the U.S.S.R., and Canada ac- 
counted for 9996 of the output. 


Mine production in the United States 
fell 3796 to 12,657 ounces, which was less 
than 1% of industrial demand. The Johns- 
Manville Corp. continued exploration of 
the Stillwater complex in southern Mon- 
tana. This assemblage of igneous rocks is 
believed to contain most of the U.S. 
resources of platinum-group metals. The 
results of field and laboratory tests to date 
suggest some possibility of future produc- 
tion from the area. 


Placer mining in Colombia continued at 
the same level as in past years, yielding 
27,000 ounces of platinum. Small, but 
significant amounts of platinum- group 
metals were produced as byproducts of 
copper and nickel refining in Japan and 
Finland. 


Canada. Canadian output of platinum- 
group metals remained about the same as 
in 1973. A buildup of platinum- group 
metals in the recovery circuits of the major 
producer kept production below the ex- 
pected level. Platinum- group metals were 
byproducts of nickel- copper mining in 
Canada, and were produced from mines 
of the International Nickel Co. Inc. 
(INCO) and Falconbridge Nickel Mines, 
Ltd., in the Sudbury, Ontario, and Thomp- 
son, Manitoba, districts. A small amount 
came from the Manitoba properties of 
Dumbarton Mines Ltd. INCO's platinum- 
group metals-bearing concentrates were re- 
fined to metal in the United Kingdom, 


whereas Falconbridge's concentrates were 
refined in the United States after inter- 
mediate processing in Norway. 

Sheridan Geophysics Ltd.* announced the 
discovery of a potentially important plat- 
inum-group metals deposit in northern 
Ontario at Lac des Iles, 50 miles north- 
west of Thunder Bay. Ore-grade platinum- 
group metals containing platinum and 
palladium in the ratio of 1 to 8 were found 
in two horizons that may be minable. Ore 
tonnages remained speculative at yearend, 
but exploration was being continued by 
Boston Bay Mines Ltd., a Sheridan Geo- 
physics subsidiary. 

South Africa, Republic of.—South Africa 
became the leading world producer of 
platinum-group metals in 1974, increasing 
output 20% to 2.8 million ounces. World- 
wide, it accounted for nearly two-thirds 
of all platinum and one-fourth of the 
palladium mined. Except for some osmir- 
idium recovered as a byproduct of gold 
mining, all of the platinum-group metals 
were mined as the principal products from 
mines in the Merensky Reef, Transvaal 
Province. The Reef is a very extensive and 
uniform formation that yields about 0.2 
ounce of platinum-group metals per ton of 
ore, along with significant amounts of 
nickel and copper. South Africa is esti- 
mated to have more than two-thirds of 
the world's reserves of platinum-group 
metals. The four companies that mined 
platinum-group metals in 1974 are listed, 
with estimates of capacities and production, 
in the following tabulation: 

2 The Northern Miner. Palladium Discovery in 
Northwest Ontario Attracts Interest. V. 60, No. 18, 
July 18, 1974, p. 27. 

V. 60, No. 32, Oct. 24, 1974, pp. 1-15. 


ournal. Platinum Property tion for 
. 284, No. 7292, May 23, 1975, p. 403. 
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Company 


Rustenburg Platinum Mines Ltd ...............-- 
Impala Platinum Ltd ...............-....--.---- 
Western Platinum Ltd. LcElerueRSJSeLedesdacus 


Production of at least two of these com- 
panies was limited somewhat by the short- 
age of underground labor during the year. 

Expansion of the Wadeville platinum- 
group metals refinery, owned jointly by 
Rustenburg Mines and Johnson, Matthey & 
Co. Ltd., was completed in 1974. The 
enlarged facility, located near Johannes- 
burg, had a capacity of more than 1.5 mil- 
lion ounces of platinum-group metals.’ 
During the year, Rustenburg Mines pur- 
chased the Eland Platinum Mining Co., 
thus acquiring a 4-mile length that had 
separated two sections of the Amandelbult 
mine, under development by Rustenburg.‘ 
Late in the year, Rustenburg decided to 
stretch its capital expenditure program by 
18 months and set a new production target 
of 1.63 million ounces of platinum per 
year, to be reached by the end of 1977. 

By midyear, Impala Platinum Ltd. had 
expanded production capacity to 850,000 
ounces of platinum per year and expected 
to reach 950,000 ounces by yearend. At 
midyear, the company was producing at 
the rate of 600,000 ounces of platinum 
per year. Owing to general labor shortages, 
brief labor disputes in the mine itself, and 
a mud slide that closed one shaft tem- 
porarily, the rate failed to rise significantly 
during the remainder of the year. 

A platinum-group metals refinery with 
a capacity of 150,000 ounces per year was 
completed in the first half of 1974 by 
Lonhro Ltd. This facility, located at Brak- 
pan, on the east Rand near Rustenburg, 
was built to process concentrates from 
Western Platinum Ltd.; previously, these 
concentrates had been refined in Norway 
and the United States. Western Platinum 
produced 139,000 ounces of platinum- 
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Estimated 1974 Estimated 1974 


yearend capacity, production, 
platinum-group platinum- 
metals group metals 
(thousand (thousand 
ounces) ounces) 

3 2. 100 1.775 
3 1.530 890 
PEN 150 145 
EE A0 25 


group metals in 1974 compared with 
109,000 ounces in 1973.? 


Atok Platinum Mines, Pty., Ltd., doubled 
its production rate in 1974, bringing it 
to about 48,000 ounces per year of plati- 
num-group metals by early 1975. Atok's 
output was processed in successive steps by 
Western Platinum in South Africa, and 
Falconbridge Nickel Mines, Ltd., in Nor- 
way. 

U.S. S. R.— The U.S.S.R. remained the 
leading world producer of palladium in 
1974, even though it fell behind the Re- 
public of South Africa in output of total 
platinum- group metals. An estimated 2.5 
million ounces of platinum- group metals 
were extracted from nickel- copper deposits 
in the Norilsk-Talnakh region of north- 
western Siberia, and from the Petsamo- 
Monchegorsk region of the Kola Peninsula. 
A small part of the output came from the 
old platinum placer deposits in the central 
Urals. Platinum and palladium comprised 
about 90% of the refined metal, and the 
palladium/platinum ratio was estimated 
between 2 to 1 and 3.5 to 1. Construction 
continued in the Norilsk-Talnakh area on 
what will reportedly be the world's largest 
mining-metallurgical complex. A major ex- 
pansion in platinum-group metals output 
could accompany a large expansion in 
nonferrous metals production that the 
Soviets have planned for the next few years. 


New Plants in Three 
1974, p. 103. 
ournal. V. 175, No. 


3 Platinum "S Review. 
Countries. o. 3, Jul 
4 5 and Mining 

8, p August 1974, 
5 Wall Street nt Impala Platinum Limited; 
parement by the 1 5 I. T. Greig. V. 184, 
66, Oct. 2, 1974, 
10) Falconbridge Nickel es Ltd. Annual Report, 
p 
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Table 9.—Platinum-group metals: World production by country 
(Troy ounces) 
Country 1972 1978 1974 P 
Australia: 
Palladium, metal content, from nickel ore 1,500 1,750 
Platinum, metal content, from nickel ore " 1,400 | 450 500 
Canada: Platinum and other platinum-group metals |... 406,048 r $64,223 860,000 
Colombia: Placer platinum ` 24,111 26,358 * 27,000 
Ethiopia: Placer platinum `. 248 235 230 
Finland: Platinum-group metals recovered from domestic 
copper ores by copper refineries ® L 2 -----------------—— 650 125 650 
Japan: 
Palladium from refineries ....... 2 LL LLL LL ccc. 5,659 10,014 18,419 
Platinum from refineries |... LLL LLL LLL LLL c css 4,240 6,827 5,451 
Philippines : 
Palladium metall 4,810 4,205 2.315 
Plátinum weemſ!!„„ ce testes Erit dea 2,712 2,464 1,860 
South Africa, Republic of: 
Platinum- group metals from platinum ore 1,450,000 2,860,000 2,832,000 
Osmiridium from gold ores (salesee = ,000 ,800 2,0600 
U.S.S.R.: Placer platinum and platinum-group metals 
recovered from platinum-nickel-copper ore 2,350,000 2,450,000 2,500,000 
United States: Crude placer platinum and byproduct metals 
recovered largely from domestic gold and copper refining . 17,112 19,980 12,657 
Total uoc c un Usu ⁰³⁰¹m.ü. ⁊;ͤ ene ⁰ꝛ 8 r 4,269,990 5,239,781 5,759,822 


* Estimate. P Preliminary. r Revised. 


1 Excludes refined platinum production from Norway, which is derived from imported raw ma- 
terials, chiefly (if not wholly) of Canadian origin, in order to avoid double counting. 


TECHNOLOGY 


Work continued in 1974 on various 
aspects of automotive emissions control 
technology. Tests of prototype 1975 model 
automobiles early in the year showed that 
in addition to oxidizing carbon monoxide 
and unburned hydrocarbons satisfactorily, 
the new platinum/palladium catalytic con- 
verters afforded a substantial increase in 
fuel economy.“ On the other hand, there 
were preliminary indications that the oxi- 
dation catalysts increased the emission of 
sulfates and sulfur acids and it was feared 
that large numbers of converter-equipped 
cars from several years production might 
lead at times to dangerous concentrations 
of sulfates in the air near roadways.* 

Looking ahead to the stricter regulations 
set for 1977 cars, which required nearly an 
eightfold reduction in nitrogen oxides 
emissions, automobile manufacturers were 
testing reduction converters. These devices 
were designed to be fitted close to the 
exhaust manifold, upstream from the oxi- 
dation converter. Ruthenium had been 
found to be an effective reducing catalyst 
but tended to volatilize under some engine 
operating conditions; substantial progress 
in stabilization of ruthenium catalysts was 
reported during the year.“ Development 
continued on three-way converters, in 
which one catalyst performs both reducing 
and oxidizing functions, and catalyst manu- 


facturers were confident of the efficacy of 
the three-way system. However, the system 
requires accurate, close-coupled control of 
the engine fuel/air mixture, and doubts 
were expressed in the automotive industry 
about the availability of control hardware 
suitable for mass production. 

The future of platinum-group metal 
automotive catalysts appeared to depend 
not only on the further development of 
catalytic systems, but also on the progress 
of competing systems, such as base metal 
catalytic systems," thermal converters," 
the lean-burn engine, and the stratified 
charge engine," all of which were under 
development. 

Burgeoning research on supported homo- 
geneous catalysts was reviewed during the 
year. These catalysts are of a type inter- 
mediate between heterogeneous and homo- 


7 Metals Week. EPA Preliminary Tests Praise 
Converters. V. 45, No. 13, April 1, 1974, p. 6. 

8 Environmental Protection Agency. Automotive 
Sulfate Emissions. Federal Register, v. 39, No. 
47. Mar. 8, 1974, p. 9229. 

? Science and Technology. Catalytic Au Msn 
An Answer From Technology. V. 8, N . Sep- 
tember 1974, pp. 771-868. 

10 American Metal Market. Gould’s Nitrogen 
Oxide Control To Undergo vu Fuel Tests. 
Mi 181. No. 216, Nov. 6. 1974 11. 

Ethyl Claims Its New Emission Control 
Uses Leaded Gas, Gives 9 5 Economy. V. 81. 
No. 222, Nov. 14, 1974, 5. 

12 American Metal Market. Ghost of Wankel 
Hovers at Ford, But Engineers Turn to Other 
Designs. V. 81, No. 63, Apr. 1, 1974, p. 8. 
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geneous catalysts and are made by at- 
taching an active metal complex to an 
insoluble polymer support. Most of the 
complexes studied to date had been 
rhodium compounds, but the prospects of 
developing other platinum-group metal 
catalysts of this type were considered 
good.“ 

Ruthenium could become important as 
a binder for high- temperature cemented 
carbides. Unlike the four cubic platinum- 
group metals, hexagonal ruthenium does 
not decompose reíractory carbides. With 
titanium carbide, which is a significant 
cutting tool material, ruthenium forms a 
eutectic at 1,840* C, which is 400* C to 
500* C above the eutectics formed with 
the conventional binders- nickel, cobalt, 
and iron.“ 

A new type of dispersion-strengthened 
platinum was described. Formed by the in 
situ oxidation of zirconium in a zirconium- 
platinum alloy containing only 600 ppm of 
zirconium, the new material has properties 
that are consistent and reproducible on a 
large scale. Good workability, a highly 
stable microstructure, good high-tempera- 
ture strength, and creep resistance com- 
bine to make this material a potentially 
valuable alternative to conventional plat- 
inum alloys.” 
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Certain partially oxidized platinum com- 
plexes having semiconductive and metallic 
properties and anomalously high dielectric 
constants were described. These may be 
capable of development as one-dimensional 
metallic conductors and, ultimately, as 
high-temperature superconductors.“ 


It was reported that very pure metals 
of the lanthanide, actinide, and alkaline 
earth series can be prepared from their 
oxides by reduction in hydrogen in the 
presence of platinum-group metal catalysts. 
The platinum-group metals form inter- 
metallic phases with the metals from the 
oxides; these compounds are decomposed 
at high temperatures to yield pure gaseous 
metals, which then condense to solid 
form." 


13 Platinum Metals Review. Supported Homo- 
eneous Catalysts. V. 18, No. 


2, April 1974, pp. 
5-73. 


14 Platinum Metals Review. EH and Re- 
fractory Carbides. V. 18, No. 1, January 1974, pp. 


27-28. 
. Ruthenium as a Binder for Cemented 

Carbides. V. 18. No. 4, October 1974, p. 129 

15 Platinum Metals Review. Dispersion Strength- 
SE Platinum. V. 18, No. 2, April 1974, pp. 

10 Platinum Metals Review. One-Dimensional 
5 Conductors. V. 18, No. 1, January 1974, 
pp. 2l- 

17 Platinum Metals Review. Coupled Reduction 
With Platinum-Group Metals. V. 18, No. 1, 
January 1974, pp. 29-34. 


. Potash 


By William F. Keyes ' 


For the second successive year, potash 
production in the United States declined 
slightly, to 2.552 million short tons of K,O 
equivalent in 1974. Under the stimulus of 
increased crop acreage and strong demand 
for farm products, however, consumption of 
potash, of which about 95% was used as 
fertilizer, increased 9% and surpassed 6 
million tons of K- O for the first time. U.S. 
production of potash was equal to 42% of 
apparent consumption. Exports declined 
11%, and imports increased 21%, while 
producers’ yearend stocks remained almost 
constant compared with 1973 but at a 
lower level than in previous years. Value 


nadian Province of Saskatchewan was in- 
creased 5 times during the year, until it 
equaled the mines’ nominal capacity of 8.3 
million tons annually of K- O; actual pro- 
duction in Canada was about 6 million 
tons, about 24% above the 1973 output. 
The Saskatchewan government announced 
a new potash policy involving two main 
elements: Increased taxation related to the 
characteristics of each mine and to the 
price of potash, and full or majority own- 
ership by the Provincial government of all 
new mines. The Provincial government 
would also participate in expansion of ca- 
pacity at existing mines, 


of production increased 41%, to a new 
high of $159 million. Allowable potash 
production under prorationing by the Ca- 


als 


Table 1.—Salient statistics on potassium salts 
( Thousand short tons and thousand dollars) 


Item 1970 
United States : 

Production 4.853 
Approximate K3O equivalent 2,129 
alue dee $98,123 
Sales by producers 4,708 
Approximate K:0 equivalent 2,669 
Value at plant $92,878 
Average value per ton $19.64 
, ß e 966 
Approximate KO equivalent 544 
lee eee cem $28,473 
Imports for consumption! 4,403 
Approximate K:O equivalent 2,605 
Illi s0 oo cect eee $94,734 
Apparent consumption? __________- 8,140 
Approximate K:O equivalent 4,780 

World production, marketable: 
Approximate K:0 equivalent 20,013 


r 


1 Physical scientist, Division of Nonmetallic Miner- 


1971 1972 1973 1974 
4.548 4.138 4.684 4.716 
2.587 2.659 2.608 2.552 

$100,527 $106,680 $112,618 $158,974 
4,578 4,658 6,174 4,707 
2,592 2,618 2,86 2.5 
$102,099 $104,680 $123,738 $158,354 
$22 $22 $23.92 $33.6 
1,033 1,353 1,579 1,415 
564 764 889 187 
$35,323 $45,858 $51,997 $66,175 
4,672 4.979 T 6,046 1,245 
2.766 2.961 r 8,587 4,826 
$111,844 — $119,666 $145,698 $236,747 
8,217 8,279 r 9,641 10,537 
4,794 4,815 5,568 6,084 
21,945 — 722,060 — "24,298 26,068 


1 Excludes potassium chemicals and mixed fertilizers. 


3 Measured by sales plus imports minus exports. 
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Table 2.—Marketable potassium salts produced and sold or used in the United States, 


in 1974, by product 
(Thousand short tons and thousand dollars) 


Item Gross 


weight equivalent 


January-June 1974: 
Muriate of potash, 
60% K20 minimum: 


Standard ee 879 
Coar ese 386 
Granulas e 388 
Potassium sulf ate 222 
Other potassium salts |. . .. 459 
Total* .—. So 2,835 
July-December 1974: 
Muriate of potash, 
60% K3O minimum: 
Standard .. 903 
Coarse ..... 22k 425 
Granula 382 
Potassium sulf ate 217 
Other potassium salts? |. |. —. 458 
ell!!! ee 2,381 
Grand total? ..... .........- 4,116 


1 Derived from reported value of “Sold or used.” 


Production Sold or used 

K:O Gross Kai 
Value! weight equivalent Value 
536 24,591 880 587 24.511 
236 11,315 401 245 11,740 
235 10,741 403 245 11,169 
115 10,898 241 125. 11,744 
141 11,692 491 155 12,628 
1,268 69,237 2,417 1,806 71,792 
650 $2,714 868 626 81,458 
260 15,351 400 244 14,857 
232 13,326 876 228 13,080 
112 14,489 218 112 14,618 
186 13,857 432 128 13,153 
1,289 89,787 2,290 1,288 86,562 
2,552 158,974 4,707 2,545 158.354 


3 Includes chemical and soluble muriates, manure salts, and potassium-magnesium sulfate. 
3 Data may not add to totals shown because of independent rounding. 


DOMESTIC PRODUCTION 


Production of marketable potash salts, in 
terms of K.O content, declined 2.076 in 
1974 compared with the 1973 output. The 
value of production soared 41%, however, 
because demand was stimulated by both 
increased cropland under cultivation and 
strong worldwide markets for agricultural 
products. Costs of production at potash 
mines were severely affected by the gen- 
eral rise in price levels, particularly for fuel, 
power, and explosives. 

U.S. domestic production of potash, as 
K-O, equaled 42% of domestic consump- 
tion in 1974, compared with 47% in 1973. 
The remaining 58% of consumption was 
met by net imports. 

In New Mexico, source of 82% of U.S. 
production in 1974, six underground mines 
were operated near Carlsbad by AMAX 
Chemical Corp., Duval Corp., Internation- 
al Minerals & Chemical Corp., Kerr- 
McGee Corp., National Potash Co., and 
Potash Co. of America. 

Three companies produced potash in 
Utah: Texasgulf, Inc., working an under- 
ground mine near Moab by solution min- 
ing; Great Salt Lake Minerals & Chemi- 
cals Corp., producing fom brines of the 
Great Salt Lake; and Kaiser Aluminum & 
Chemical Corp., treating natural brines 
near Wendover. 


In California, potash continued to be 
produced from brines of Searles Lake by 
the American Potash Division of Kerr- 
McGee Corp., at Trona. Searles Lake 
Chemical Corp. was also considering plans 
to exploit Searles Lake brines for potash. 

The potash (K- O) content of ores mined 
in New Mexico declined to 15.5% in 1974. 
In 1973 it was 16.1%; a decade earlier, in 
1964, the grade of crude salts mined in the 
State was 18.0%. 

The Teledyne mine near Carlsbad, N. 
Mex., which was closed in 1973, was pur- 
chased by Mississippi Chemical Corp. in 
July 1974 and renamed Mississippi Potash 
Inc. This subsidiary was merged sub- 
sequently with the parent company, Plans 
were announced to construct new process- 
ing facilities at a cost of $50 million; these 
were to be in operation by 1977. Small- 
scale interim operation of the old plant, 
which was being dismantled, was planned. 

International Minerals & Chemical Corp. 
started a $35 million expansion of produc- 
tion at Carlsbad. The expansion will nearly 
double langbeinite (a potassium-magnesium 
sulfate) capacity, with some expansion of 
muriate Capacity. 

In 1974, the Federal Bureau of Mines 
canvassed producers of potash to determine 
their energy consumption. The seven op- 


POTASH 


erating mines in the Carlsbad area in 1973, 
which produced 2,168,000 tons of K,O, re- 
ported consumption in that year of 344.28 
million kilowatt-hours of electricity, 1.29 
million gallons of diesel fuel, 422,000 gal- 
lons of gasoline, 767,000 gallons of other 
liquid fuel products, and 9.23 billion cubic 
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feet of gas. The total energy consumption 
was equivalent to 11.0 trillion Btu’s, con- 
verting the consumption of electricity at 
3,410 Btu’s per kilowatt-hour. This was 
equivalent to 5.09 million Btu’s per ton of 
KO: 86% of the energy consumed was in 
the form of natural gas. 


Table 3.— Production and sales of potassium salts in New Mexico 
(Thousand short tons and thousand dollars) 


Crude salts 1 Marketable potassium salts 
Mine production Production Sold or used 
Period ————————— 
Ka K-O Ka 
Gross equiv- Gross equiv- Value? Gross equiv- Value 
weight alent weight alent weight alent 
1973 : 
January-June .... 8,671 1,411 1,998 1,112 45,075 2,498 1,872 56,291 
July-December .... 8,421 1,335 1,940 1,055 46,920 1,916 1,049 46,747 
Total® ......... 17,092 2,746 8,988 2,168 91,996 4,414 2,422 108,088 
1974: 
January-June .... 8,442 1.305 1.958 1.042 56,029 2.022 1.075 57,827 
Jub- December 8.764 1.361 1.991 1.060 72,559 1,863 986 68,196 
Tota] ..........- 17,206 . 2,666 8,949 2,102 128,588 8,885 2,061 126,023 


1 Sylvite and langbeinite. 
3 Derived from reported value of “Sold or used.” 
$ Data may not add to totals shown because of independent rounding. 
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potassium salts measured in KO equivalent. 
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CONSUMPTION AND USES 


Apparent consumption of potash in the 
United States topped 6 million tons of KiO 
for the first time in 1974; this represented 
a gain of 9.4% over 1973. By way of com- 
parison, total sales of domestic and Cana- 
dian potash, according to the Potash In- 
stitute of North America, amounted to 
6.04 million short tons of KO equivalent, 
including 292,000 tons (4.8%) of chemi- 


cal potash sales. Imports of mined potash 
into the United States from overseas were 
reported as 121,000 tons K-O equivalent. 
The north-central States of Illinois, Indi- 
ana, Iowa, Ohio, and Minnesota purchased 
42% of all agricultural potash. Leading 
consumers of chemical potash were New 
York (26%), Alabama (19%), and Illi- 
nois (15%), as shown in table 4. 


Table 4.—Sales of potash salts in 1974, by State of destination 
(Short tons KzO equivalent) 


Agricul- Chem- Agricul- Chem- 
Destination tural ical Destination tural ical 

potash potash potash potash 
Alabama ..........----.--- 188,022 655,826 Nevada ........--..-.-...- 102 835 
Arizoonnakae˖ 1.374 47 New Hampshire 278 Se 
Arkansas `. ss 89,194 620 New Jersey 16,677 1,476 
California 72.054 7.148 New Mexico ...........---- 4,524 210 
Colorado ..............--.- 11,846 603 New Vork 84.868 756.372 
Connecticut ..............- 4,532 106 North Carolina ...........- 159,161 602 
Delaware 26.597 23,090 North Dakota 25,045 41 
Florida |... .-.--- 287,422 1,48 OIG eccles nn oe ee iue 421,075 12,998 
Georgia 818,433 1,982 Oklahoma 24,868 628 
Hawai 20.487 we Oregon 16,188 1,406 
Idaho o 16,632 m Pennsylvania 73.542 6,182 
Illinois 688.894 48,245 Rhode Island  ............. 2.024 301 
Indiana ..............----- 477.377 4.998 South Carolina .. ........- 114,367 494 
lowa EE 8 491,015 539 South Dakota 18,015 a 

NA cos ru cu e AE 88,012 1,779 Tennessee 126.041 4 

Kentucky .............----- 123,498 22,386 TTT ĩ⅛»̃ %ð v 8 308,130 15.554 
Louisiana ................- 67,252 785 Utah tee ees 840 23 
Maine `. ee 16,622 212 Vermont! 5.516 Ss 
Maryland ` 70,705 1,835 Virginia -__--------------—- 93,826 694 
Massachusetts _._.___._.--- 4,618 564 Washington 33.778 8,054 
Michigan ..............--.- 115,646 1,450 West Virginia 5.551 98 
Minnesota ...........--..-- 863,937 105 Wisconsin 295.247 197 
Miss iss iptr 168.698 16 Wyoming ------------------ 1,707 535 
Missouri .........---.---.-- 227,306 2,588 
Montana .................- 5,392 
Nebraska . .............-- 76,275 55 Total 15,748,050 291.828 


1 Distribution of K20— 1.501.920 tons as standard muriate, 2,011,611 tons as coarse muriate, 1,572- 
025 tons as granular muriate, 409,378 tons as soluble muriate, and 253,116 tons as sulfates. 
2 Distribution of K:0— 220,576 tons as muriate, 66,591 tons as soluble muriate, and 4,661 tons as 


sulfates. 


Source: Potash Institute of North America, Atlanta, Ga. 


STOCKS 


Domestic producers’ stocks held steady 
during the year, and were 211,000 tons of 
K:O at yearend 1974, compared with 
206,000 tons yearend 1973. The level con- 
tinued to be well below historical levels of 
the past two decades. Canadian producers' 
stocks at both onsite and offsite locations 
dwindled during 1974; from 530,000 tons 
of K: O at yearend 1973 to 268,000 tons at 
yearend 1974. 


Table 5.—Yearend stocks of marketable 
potassium salts in the United States 
(Thousand short tons) 

Stocks, Dec. 31 

Year Number of Gross K:O 
producers weight equivalent 

19710 13 875 454 
1971 .....- 11 796 428 
1972 ______ 11 878 468 
1978 .....- 11 888 206 
1974 .....- 10 894 211 
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PRICES 


Prices continued an upward trend dur- 
ing 1974, as a result of competitive factors 
and inflation, and virtually doubled by 
yearend over levels dictated by the Cost 
of Living Council until October 1973. 
The 33.75 Canadian cents per unit floor 
price feature of the Saskatchewan Govern- 
ment's prorationing scheme was dropped 
completely in August, as being no longer 
necessary. 


Table 6.—Bulk prices for potash in 1974 
(U.S. cents per unit K30) 


Jan. Feb. May Aug. Dec. 
1 1 16 1 $1 


Muriate, 60% Ka 
inim 


minimum: 
dard 44 41 A 2 6 
Soluble 620% to 
895 to SE AN 50 50 57 71 
33 41 80 50 56 909 
Granular ....... 49 62 62 38 71 
Sulfate of potash, 
50% Kei minimum 
5 90 100 110 110 140 
Granular ....... 100 110 120 120 160 


1 Carlota, f.o.b. cars, Carisbad, N. Mex. 


Source: Potash Co. of America, Division of 
Ideal Basic Industries, Ine. 


FOREIGN TRADE 


U.S. exports declined 11% from the 
1973 high. Latin America and countries 
around the rim of the Pacific were the 
principal destinations. 

Potash imports rose by 21%. Imports 
from Canada increased 20% in 1974, and 


continued to supply 96% of all imports 
of potash. The second-place supplier, Is- 
rael, provided a little over 1% of U.S. 
imports in 1974, as in 1973, and the first 
significant imports from the U.S.S.R. were 
recorded. 


Table 7.—U.S. exports of potash materials, by use 


1978 1974 
Aporia 
«ec Quasds Aopoa. “Wal Quantity Approximate 
n ppro ue n pprox 
as (short equivalent (thou- equivicent Value 
potash tons) as potash sands) 8 as km (thou- 
Materials (K30), (K:0), sands) 
cent Short Percent Short Percent Percent 
tons of tons of 
total 
2 
o um » 
3 60 1,298,607 776,164 85.8 $44,985 1,111,208 666,722 33.1 850,068 
Potassic Hätte 
ec. 40 277,760 111,100 12.8 12,828 297,040 118,816 148 165,780 
Natural potassic galt 
fertilisers, crude . 20 7,889 1,472 1 287 0,865 1,271 A 3387 
Total _. 1,678,716 888,736 98.2 57,997 1,414,598 786,809 98.1 66,175 
Used chiefly in chemical 
industries: 
Potassium 
------ 80 7,681 6,065 7 1.221 6.505 5,204 A 1,603 
Potassium peroxide 83 24 20 mAs 23 655 544 1 86 
Potassium 
compounds, n.ec 81 81,624 9,808 1.1 9,416 81,180 9,650 1.2 18,078 
Total ..........- P 89,229 15,888 1.8 10,660 88,290 15.398 1.9 14,712 
Grand total ee 1,617,945 904,624 100.0 68,657 1,452,888 802,207 100.0 80.887 
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Table 9.—U.S. imports for consumption of potash materials, by use 
1973 1974 
Ap- 
rox- Approximate Approximate 
mate equivalent equivalent 
equiv- Quan- as potash Quan- as potash 
alent tity (KO) Value tity (K:O) Value 
as (short (thou- (short (thou- 
Materials pot. tons); ... . . — sands) tons) ĩð⁊ e — sands) 
ash Per- er- 
(K. O). Short Gent Short cent 
per- tons of tons o 
Gent tal 
Used chiefly as 
fertilisers : 
Muriate 
(chloride) ... 60 5,898,988 3,539,893 798.5 $137,691 7,145,585 4,287,851 98.9 $228,623 
Potassium 
nitrate, crude . 40 129.935 11.974 r.8 * 2,884 14.109 5,644 11 1.797 


Potassium sodium 
nitrate mix- 


tures, crude .. 14 63,280 7,459 2 2,787 25,934 8,631 1 2,489 
Potassium sul- 
fate, crude ... 50 r 64,652 r 27,326 8 r 2,660 57,882 28,941 7 3,784 
Other potash fer- 
tilizer material 6 8,757 525 25 271 1,419 851 ek 104 
Total ........ -- * 6,045,612 78,586,671 99.8 7145,698 7,244,929 4,326,418 99.8 286,747 
Used chiefly in 
chemical industries : 
Bicarbonate .... 46 996 458 1175 1,409 648 400 
Bitartrate: 
Argols ..... 20 2s za >l 6 1 7 
Cream of 
tartar 25 1,113 278 748 1,417 354 2,550 
Carbonate 61 1.747 1.066 296 2.168 1.319 470 
Caus tic, 80 1.052 842 295 1.871 1.497 752 
Chlorate and .2 2 
perchlorate _.. 36 617 186 129 487 167 125 
Cyanide 70 732 512 860 1.151 806 717 
Ferricyan ide 42 708 297 585 840 353 999 
Ferrocyanide | 44 913 402 441 1,341 590 897 
Nitrate 50 704 352 97 318 159 81 
Rochelle salts ___ 22 482 106 266 556 122 712 
All other 81 9,736 8,3371 7.972 8.784 2.723 11.675 
Total Se 18,700 7,836 2 11.364 20,293 8,729 .2 19,385 
Grand total - "6,064,812 78,594,518 100.0 "157,057 7,265,222 4,385,147 100.0 286.082 


— 


* Revised. 
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WORLD REVIEW 


Estimated world production of potash 
increased 7.3% in 1974. 

Australia.—U nforeseen difficulties delayed 
the attainment of full production at the 
Lake McLeod potash refinery of Texada 
Mines, Pty. Ltd., Western Australia. The 
plant, an adjunct to salt production, is 
expected to produce 200,000 tons per 
year of langbeinite. 

Brazil.—The terms of the agreement be- 
tween Petróleo Brasileiro S.A. (PETRO- 
BRAS) and the Lume group to exploit 
the Sergipe potash deposits were an- 
nounced. Their respective subsidiaries, 
Petroquisa S.A. and Comminerium Min- 
eracáo S.A., each acquired 50% of the 
ordinary common stock of Kalium Min- 
eracào S.A., which earlier had won the 
competitive bidding to exploit the de- 
posits. Some $90 million will be invested 
in the project. Production of potassium 
chloride was expected to reach 1 million 
tons by 1978 and 2 million tons by 1992, 
making Brazil self-sufficient in potash.' 

Canada.—Prorationing quotas were raised 
by the Government of Saskatchewan 5 
times during 1974, and in August reached 
the nominal capacity of the mines, 8.3 
million tons per year of K,O. Actual pro- 
duction reached 6 million tons during the 
year, and it appeared that full capacity 
could not be approached for some time. 
The minimum price feature of the prora- 
tioning scheme, which was 33.75 Canadian 
cents per short ton unit, was dropped 
completely in July. In October the Gov- 
ernment of Saskatchewan announced a 
new potash policy involving two main 
elements: A new and additional “reserves” 
tax related to the characteristics of the 
mine (ore reserves, capacity, costs, etc.) 
and to the price of potash; and full or 
majority ownership by the Saskatchewan 
Government of all new mines, as well as 
participation in all mine expansion. The 
industry reacted by declaring it could not 
proceed with expansion plans that it had 
under consideration. 

The Potash Co. of America continued 
drilling in 1974 on the potash horizon 
near Sussex, New Brunswick, Canada. 
Assessment of results was complicated by 
the structural complexity within the de- 
posit. The area is approximately 20 miles 
from the Bay of Fundy and 40 miles by 
highway from St. John. 


Exploration licenses were granted by 
the Nova Scotia Government to AMAX 
Exploration, Inc., and St. Joseph Explora- 
tion Co. to look for potash in the Anti- 
gonish and Stewiacke regions. 

A summary of .the economic geology 
of New Brunswick evaporites was pub- 
lished? Lower Carboniferous strata con- 
taining evaporites underlie a 3,000-square- 
mile portion of southeast New Brunswick. 
Sulfates (including glauberite), halite, 
and limestone (Albert Formation) occur 
within the lower part of the succession. 
Above the Albert Formation, and sepa- 
rated from it by red beds, are limestone, 
gypsum-anhydrite, halite, and  sylvite 
(Windsor Group), overlain in turn by 
red beds. In the Windsor Group core 
drilling has encountered as much as 51 
continuous feet of sylvinite (sylvite, KCl 
mixed with halite, NaCl). 


Israel.—The Israeli Government's Dead 
Sea Works planned to increase its pro- 
duction of potash from 1 million tons of 
product per year to 1.2 million by the end 
of 1975, at a cost of $20 million. Further 
expansion to 1.5 million tons was envi- 
sioned.* 

Italy.—All Italian potash production was 
under control of Industria Sali Potassici 
e Affini S.p.A. (ISPEA), which is owned 
60.7% by Ente Minerario Siciliano (EMS), 
an entity of the Sicilian Government; 33.3% 
by Montecatini Edison S.p.A. (Montedison), 
a private company; and 6% by Ente 
Nazionale Idrocarburi (ENI), owned by 
the Italian Government.* 


Laos.—The Cretaceous potash beds un- 
derlying extensive areas in Thailand are 
thought, from preliminary evidence, to 
extend into Laos on the Vientiane plain 
and east and south between Thakhet and 
Savannakhét. Plans were made by the 
Laos Government, with U.S. Government 
aid, to explore them further. 

Poland.—Exploration continued on a de- 
posit in the Bay of Puck, north of Gdynia.* 


2 U.S. Consulate, Salvador, Brazil. State Depart- 
ment Airgram A-11, Dec , 19 pp. 

3 Davis, D. W. New Brunswick ' Évaporites in an 
Economic Context. Industrial Minerals, No. 81, 
June 1974, p. 37. 

‘Israel Industry & Commerce se: Export News. 
V. 25. No. 5 December 1974. 

$ Industrial Minerals. Potash Today. No. 80, May 
1974 pp. 11-19. 

5 and Potassium. No. 70, March-April 
p : 
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Thailand.—An extensive basin containing 
potash deposits was investigated by the 
Thai Government with the cooperation of 
the U.S. Geological Survey. Four drill- 
holes produced evidence of a 100-foot-thick 
carnallite deposit underlying 1,500 square 
miles centered around Udon Thani, in 
northern Thailand, at depths of 294 to 
1,520 feet below the surface. Sylvite is 
present in small amounts, suggesting that 
economic deposits of this mineral may 
be found. A southern subbasin at Khorat 
was as yet untested, but might contain 
even larger reserves of potash. The basin 
extends into Laos around Vientiane, 
where a high-grade sylvite deposit was lo- 
cated.’ 


U.S.S.R.—Exploratory drilling continued 
in a fourth area of possible potash re- 
serves. This was the Gusev deposit, near 
Kaliningrad on the Baltic Sea. The pot- 
ash horizon is said to be up to 390 feet 
thick and of high grade. A mine here 
would be well situated to supply export 
markets.* 


On May 21, 1974, the U.S. Export- 
Import Bank announced that it had 
authorized a credit of $180 million to the 
U.S.S.R. to assist in importing U.S. goods 
and exporting fertilizer raw materials to 
the United States. Under the terms of 
the overall program, the United States 
would export superphosphoric acid to the 
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U.S.S.R. and import potash and nitrogen 
(ammonia and urea) from the U.S.S.R. 
The Export-Import Bank was to be in- 
volved only in financing U.S. exports of 
equipment, on favorable terms, to enable 
the U.S.S.R. to produce and ship the 
nitrogen materials, but its participation 
was also designed to encourage the over- 
all barter agreement.“ 

United Kingdom.—The mine of Cleve- 
land Potash, Ltd., at Boulby, Yorkshire, 
operated on a limited scale; full pro- 
duction was expected when the second 
shaft was completed in 1975. The delay 
was occasioned by problems associated 
with sealing off the brine-bearing Bunter 
Sandstone between depths of 2,000 and 
3,000 feet. Both shafts reached a depth 
of about 3,700 feet, some 100 feet below 
the ore body. The ore is mined by the 
room-and-pillar system, and concentration 
is by flotation, with facilities for manu- 
facturing, crystallization, and compaction 
products as well. The tailings are dis- 
charged into the sea a mile offshore 
through a pipeline installed in a tunnel 
below the seabed.” 

1 
to El Jam 27. ‘oon No- are 


Page 14 of work cited in footnote 6. 

* Export-Import Bank of the United States. News 
Release, May 21, 1974, 2 KO H 

10 Stedman, R. E. First U.K. Potash Mine En- 
ters Production. European Chemical News—Chem- 
E Large Plants Supplement, Oct. 18, 1974, pp. 


Table 11.—Marketable potash: World production by country 


(Thousand short tons, K-O equivalent) 


Country ! 
Canada 
Chile 


Congo (Braszav 


USSR EE 
United Statesssse «4 


Total ͤÜʃ⁰¹ͥwAA ⁵⁰³ AAA e eee dB 


China, People's Republie of °? |. __.------------- 
ille) 


—— SB a dE —ñ—ñ— ue aa ae eee wë ED vm dip of — = 


1972 1978 1974 » 
———— 8,852 4,909 6.072 
33 26 28 * 29 
—— it 810 880 875 
"———— P 817 294 * 850 
5 T 1,941 2,494 2.508 
—— 2,109 2,818 8,158 
Ge 2,698 2,809 2,888 
55 618 642 * 660 
3 sss 238 237 * 230 
——— elas 703 630 546 
m — 5.989 6,504 * 6,700 
— ——— 2,659 2,608 2,552 
S Ss * 22,060 24,298 26,068 


* Estimate. P Preliminary. r Revised. 


1In addition to the countries listed, Australia and the United Kingdom produced small unre- 
ported quantities of marketable potash in 1974 from newly developed facilities. 


3 Data are for year ending June 30 of that stated. 


3 Series revised to provide data on marketable potash rather than on run-of-mine production re- 


ported in previous editions of this chapter. 


Source: British Sulphur Corp. Ltd. Statistical Supplement No. 10, November-December 1974, Lon- 


don 1974, pp. 18-19. 


POTASH 


1109 


TECHNOLOGY 


Work at the University of Tennessee’s 
Space Institute has demonstrated that ex- 
perimentally observed absorption of po- 
tassium seed in the slag of a coal-fired 
magnetohydrodynamic electrical generator 
is much less than theoretical predictions, 
and will therefore not be a problem.” 

The Federal Bureau of Mines con- 
cluded testing of flotation methods to 
concentrate low-grade potash salts har- 
vested from evaporation ponds treating 
Great Salt Lake brines. Tests indicated 
that 80% of the potash in salts contain- 


ing 5% to 6% potassium could be re- 
covered by converting the kainite in the 
salts to schoenite in a high-MgSO, brine 
and floating the schoenite with medium- 
molecular-weight fatty acids. A report 
was being prepared by the Bureau, and a 
10-to 15-ton-per-hour pilot plant was be- 
ing constructed by the Great Salt Lake 
Minerals & Chemical Corp. to develop 
the process. 


u U.S. Department of the Interior, Office of Coal 
Research. Shaping Coal’s Future through Technol- 
ogy. Annual Report 1974-75, pp. 


Sg, Google 


Pumice and Volcanic Cinder 


By Arthur C. Meisinger ' 


Total domestic production of pumiceous 
materials in 1974 was 100 tons below the 
record quantity of 3,936,700 tons (revised) 
in 1973, and the value of production was 
a record $9.1 million. Pumice and pumicite 
production increased for the fourth con- 
secutive year, and although volcanic cinder 
and scoria output was slightly under the 
record quantity (revised) of 3.1 million 
tons in 1973, value of production was a 
record $5.45 million in 1974. 

The individual outputs of Arizona, Cali- 
fornia, and Oregon again led all other 
pumiceous material producing States. The 
use of pumiceous materials for road con- 


struction and maintenance and concrete 
admixtures and aggregates, combined, ac- 
counted for 82% of U.S. consumption in 
1974. Price increases for pumice and vol- 
canic cinder were noted in all major end 
uses in 1974— ranging from only a $0.05 
per ton increase for railroad ballast to 
nearly a $5 per ton increase for land- 
scaping. 

Exports and imports of pumice in 1974 
declined 6% and 5.6% in quantity, re- 
spectively, but values increased 58% and 
32%, respectively, owing primarily to con- 
tinued inflationary costs. 


DOMESTIC PRODUCTION 


The quantity of pumiceous materials 
(pumice, pumicite, volcanic cinder, and 
scoria) produced in the United States in 
1974 was 3,936,600 tons, or nearly the 
same as the record quantity of 3,936,700 
tons (revised) in 1973. Value of domestic 
production was a record $9.1 million in 
1974 compared with the previous record 
value (revised) of $8.9 million in 1973. 

Production of pumice and pumicite in- 
creased for the fourth consecutive year 
and totaled 873,000 tons valued at nearly 
$3.7 million. Production of volcanic cinder 
and scoria in 1974 was 3,064,000 tons, or 
only 49,000 tons under the record quantity 
of 3,113,000 tons (revised) produced in 
1973, and was valued at a record $5.45 
million. Volcanic cinder and scoria com- 
prised 78% of the domestic output of 
pumiceous materials, compared with 79% 
in 1973. 

Domestic output in 1974 came from 92 
individuals, firms, and governmental agen- 
cies producing from 289 operations in 12 
States, compared with 88 producers and 


164 operations (revised) in 13 States in 
1973. The increase of more than 100 
operations over those in 1973 was directly 
related to increased demand for volcanic 
cinder for use on roads in National Forest 
lands in several western States. 

The principal producing States in 1974, 
in order of output, were Oregon, Cali- 
fornia, and Arizona, and their combined 
output of pumiceous materials accounted 
for 68% of the national total. Other States 
with significant output were Hawaii, Ne- 
vada, and New Mexico. Of the six lead- 
ing States, three (California, Hawaii, and 
New Mexico) showed production increases 
in 1974, and three (Arizona, Nevada, and 
Oregon) had declines in output. 

California led all the producing States 
in 1974 with 130 active operations, fol- 
lowed by Arizona with 58, Oregon with 
39, and Hawaii with 27. Volcanic cinder 
was produced in 11 of the 12 States and 
in American Samoa. 


1 Industry economist, Division of Nonmetallic 


Minerals. 
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Table 1.—Pumice, pumicite, and volcanic cinder sold or used in the United States 
( Thousand short tons and thousand dollars) 


1 Pumice and pumieite Volcanic cinder Total 
ear — — — —— — — ——kĩ — 
Quantity Value Quantity Value Quantity Value 
1970 x cni eec Le ⁊ y 490 1,233 2,546 8.438 3.036 4.671 
111111. aee dee 540 1.396 2.851 3.818 8,391 5.214 
pro MO v HP PE 790 1,878 8,028 4,661 3,818 6,539 
1973 EE ³¹¹ä¹ä h cr c e 824 8,612 r 8,113 r 5,269 F 8,937 1 8.881 
873 8,669 8,064 5.452 3,937 9,121 


r Revised. 
1 Values f.o.b. mine, 1970-71; values f.o.b. mine or mill, 1972-74. 
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Figure 1.—Pumice and volcanic cinder sold or used by producers in the United States 
by use. 
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Table 2.—Pumice, pumicite, and volcanic cinder sold or used by producers in the 
United States, by State 


(Thousand short tons and thousand dollars) 


1978 1974 
State ooo, 

Quantity Value Quantity Value 

Arizonā -o osl ee So ee ee ee a SL LL ue 858 115 846 865 
California ³oſſ ee 168 3.237 909 3,219 
IC ⁵ ] x;t̃̃᷑ T.... 354 611 385 792 
1171 ꝛ˙²˙]A. ⁵ vy k k EE e uf 80 110 108 182 
New Mexitho0oo 22222 22222222222222-222--2 839 1,001 471 1,466 
Oregon Zeg r 1,171 r 2,018 915 1,887 
FFC ͥ Or HERR 42 57 15 19 
Wuäüshin ts ——⸗?n'kḱ 1 1 (1) 1 
Other States? 4444 328 1,186 288 690 
OUR WEE 3 r 8,937 r 8,881 3,937 9,121 
American Samo kk 37 214 27 183 


r Revised. 
1 Less than 1 unit. 


* Colorado, Kansas, Nevada, Oklahoma, and Wyoming (1973). 
3 Data may not add to total shown because of independent rounding. 


CONSUMPTION AND USES 


The use of pumiceous materials for road 
construction and maintenance and con- 
crete admixtures and aggregates, com- 
bined, accounted for 82% of U.S. con- 
sumption in 1974, compared with 80% 
(revised) in 1973. Of the remainder, rail- 
road ballast comprised nearly 11%; abra- 
sives and other uses, 4%; and land- 


scaping, 3%. Compared with consumption 
in 1973, use in road construction increased 
6%, and abrasives and other uses increased 
35%; however, the other major end-use 
categories showed declines of 17% for 
railroad ballast, 27% for landscaping, but 
only 3% for concrete aggregate and ad- 
mixture. 


Table 3.—Pumice, pumicite, and volcanic cinder sold or used by producers 


in the United States, by use 
(Thousand short tons and thousand dollars) 


Use 


Abrasive— (cleaning and scouring compounds) ... 
Concrete admixture and concrete aggregate _____ 


Landscaping 
Railroad ballast 
Road construction (includes ice control 


and maintenance ________ ~~ --_-_-_-- ~~ ee 


Other uses! 


r Revised. 


—— — wm mm a A — —— eww mm XR MÀ vm — ww mm e — ge 


1978 1974 

Quantity Value Quantity Value 
BE 20 541 17 527 
NO 1.320 2,948 1,284 3,363 
RM 158 770 111 1,107 
PEN 504 529 420 462 
GEN r 1,816 r 2.215 1,927 2,517 
zc 125 1,878 179 1,145 
"e 1 3,937 r 8,881 8,937 9,121 


!Includes miscellaneous abrasive uses, absorbents, heat-or-cold insulating medium, roofing, soil 


conditioners (1974), and miscellaneous uses. 


3 Data may not add to totals shown because of independent rounding. 


PRICES 


The average value for crude pumice, 
pumicite, and volcanic cinder sold and 
used increased from $0.93 per ton (re- 
vised) in 1973 to $1.10 per ton in 1974. 
The average value for prepared material 
increased also—from $3.60 per ton in 1973 
to $3.72 per ton. The weighted average 
value of pumiceous materials was $2.32 


per ton compared with $2.26 per ton 
(revised) in 1973. 

Increases in average prices for all major 
end uses of pumiceous materials (except 
"Other uses") were reported in 1974. 
Compared with 1973, the average price 
per ton for pumice and volcanic cinder 
used in cleaning and scouring compounds 
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in 1974 was $31, a $3.95 increase; for 
concrete admixtures and aggregates, $2.62, 
a $0.39 increase; for landscaping, $9.97, 
a $4.94 increase; for railroad ballast, 
$1.10, a $0.05 increase; and for road con- 
struction, $1.31, a $0.09 increase. The 
category of other uses declined in average 
price from $15.02 per ton in 1973 to 
$6.40 per ton. 

American Paint & Coatings Journal re- 
ported no change in the prices for pumice 
stone in 1974. Quoted prices at yearend 
were as follows per pound, bagged f.o.b. 
New York or Chicago: Powdered, $0.0445 
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to $0.08, and lump, $0.0665 to $0.09. 

Price quotations for pumice in Chemical 
Marketing Reporter, which were changed 
in May 1973, remained in effect through- 
out 1974 and were as follows: Domestic 
grades, bagged in ton lots, fine, $0.0765 
to $0.1140 per pound; medium, $0.1160 
per pound; coarse, $0.094 per pound; im- 
ported (Italian) silk-screened, bagged in 
ton lots, fine, $138 per ton; medium, $150 
per ton; and coarse, $140 per ton. Price 
of imported small and large lump size was 
quoted at $275 per ton. 


FOREIGN TRADE 


Exports of pumice, pumicite, and vol- 
canic cinder (scoria) in 1974 declined 
6% to 2,911 tons, from the record quantity 
of 3,095 tons in 1973. West Germany re- 
ceived 2,184 tons, or 75% of the total 
quantity exported to 16 countries in 1974. 

Pumice imports in 1974 declined for 
the second straight year; however, the 
quantity was only 5.6% less than that of 
1973, compared with the 48% decline in 
quantity from 1972 to 1973. The value of 
imports in 1974 increased 3296 over that 
of 1973. Total value of all import classes, 
primarily from Italy and Greece, was $1.52 
million in 1974 compared with $1.15 mil- 
lion in 1973. 

Imported pumice used in the manu- 
facture of concrete masonry products de- 
clined 776 from that of 1973, and imports 
classed as wholly or partly manufactured 
declined 21%. However, crude or un- 
manufactured imports of pumice from 
Italy increased 67% from 5,026 tons in 
1973 to 8,415 tons. 


Pumice stone, TSUS No. 519.05, for 
use in concrete products continued to be 
admitted into the United States duty free. 
Duties for other products at yearend were 
unchanged from 1973 as follows: TSUS 
No. 519.11, crude or crushed pumice, 
valued not over $15 per ton, 0.02 cent per 
pound; TSUS No. 519.14, crude or 
crushed pumice, valued over $15 per ton, 
0.04 cent per pound; TSUS No. 519.31, 
in grains or ground, pulverized or refined, 
0.17 cent per pound; and TSUS Nos. 
519.93 and 523.61, millstones, abrasive 
wheels, and abrasive articles, n.s.p.f. and 
articles, n.s.p.f., 776 ad valorem. 


Table 4.—U.S. exports of pumice 


Year Quantity Value 


(short tons) (thousands) 
1971 WEEN 857 $51 
1972 eee tes 256 84 
1919... cl cos 8,095 765 
1974 .:— x 2,911 1,211 


PUMICE AND VOLCANIC CINDER 1115 


Table 5.—U.S. imports for consumption of pumice, by class and country 


Used ín the 
Crude or W holly or partly manufacture of Manu- 
unmanufactured manufactured concrete masonry factured 
products n.s.p.f. 
Country ꝗ— — ⅛— — —— 0 —————————— 
Quantity Value Quantity Value Quantity Value Value 
(short (thou- (short (thou- (short (thou- (thou- 
tons) sands) tons) sands ) tons) sands) sands) 
1973: 
réecé ee eier T T am SN 198,922 $501 E 
RCB 5,026 895 2.740 3215 108,738 321 $4 
Mexico ...........-.- DES m (4) 1 SS RES — 
Other «44 E SR m ES E KS 16 
Total ..........-..- 5.026 95 2,740 216 802,660 822 19 
1974: 
Gr eee AS es be E 202,588 894 d 
Italy 25 ᷣͤ 8,415 228 2,167 152 79,535 663 9 
Mexico .............- SR e Ss Si 215 4 48 
Other? |... .........—- "S A (1) 1 x ic 28 
Total 8,415 228 2,167 158 282,338 1,061 80 


1 Less than !4 unit. 

4 Canada, the People's Republic of China, France, West Germany, Japan, the U.S.S.R., and the 
United Kingdom. 

3 Canada, West Germany, Italy, Japan, Mexico, the U.S.S.R., and the United Kingdom. 


Table 6.—Pumice and related volcanic materials: World production, by country 


( Thousand short tons) 

Country ! 1972 1973 1974 P 
Arent 36 38 * 40 
Austria: Pozzolan e 81 21 20 
Cape Verde Islands: Pozzolan ............-...--.-.-.----- 9 13 e 17 
Chile: Pozzolan 32223 22 oe a é 175 157 179 
Costa “Rice: uu 2 ee ee 2 2 8 
Dominica o e 6 ec 8 re 121 125 e 126 
Egypt, Arab Republie off (3) (3) e (3) 
Ethiopia EEN (3) (*) MI 
France: 

Pumice € ⅛˙Äixi; ⁵ꝛ] ⁰ʃ 6 eL ee ee 1 1 1 

Pozzolan and lapilli `, r 785 r e 827 888 
Germany, West (marketableh))!h 5,534 4,182 2,316 
Greece : 

FCE ↄ hee ee euim. r 588 835 574 

l es ͥ Add r 725 798 905 
Guadeloupe: Pozzolaasss kes r € 110 176 * 176 
Guatemala: Volcanic ash (for cement) r 65 r 5b 55 
Iceland. lcm / ddt y mt 88 6 19 21 58 
Italy : 

Pumice and pumiceous lapilli * _.._...._.-_------------- r 880 r 880 880 

Pozzolan € .— ⁵ðÜBU yt sm ed ru r 3,860 r 8,860 8,860 
Martinique: Pumice `... re 138 167 122 
New Zealand Ee occu nnosam e 143 63 78 
Spain EE 166 196 * 210 
United States (sold or used by producers) : 

Pumice and pumicite —________--______-_____---------- 790 824 873 

Volcanic cinder? .. .. 2c ccc e+e 8,029 8,150 8,091 

Totaly EE r 17,197 16,396 14,422 
* Estimate. P Preliminary. r Revised. 


1 Pumice is also produced in Iran, Japan, Mexico, and the U.S.S.R. (sizable quantity), but data 
on production are not available. . . 

2 Unspecified volcanic materials produced mainly for use in construction products. 

3 Less than 12 unit 

* Includes Eritrea. 

5 Exports. 

ê Includes Canary Islands. 

7 Includes American Samoa. 


Rare-Earth Minerals and Metals 


By James H. Jolly ' 


World production of rare-earth oxide 
(REO) contained in concentrate in- 
creased slightly in 1974, despite the con- 
tinuing decline in world monazite output. 
The increase was due to record production 
of bastnaesite at Mountain Pass, Calif., 
by Molycorp Inc., which produced more 
than 7096 of the total world REO out- 
put. Monazite production continued to be 
adversely affected by decreasing monazite 
contents at some heavy mineral mines, 
rising costs, and plant problems. Produc- 
tion of rare-earth compounds and metals 
was adequate to meet market demand. 
Prices for rare-earth concentrates and 
compounds increased selectively by 1096 
to 40%. Further price increases were ex- 
pected in 1975. 

The domestic rare-earth industry in 
1974 was highlighted by record produc- 
tion, development of a new placer deposit 
from which byproduct monazite was re- 
covered, expansion of production facili- 
ties, and a high level of shipments and 
exports of rare-earth materials. The Rare 
Earth Metals Co. of America (REMCOA) 
successfully completed pilot plant tests 
using a Bureau of Mines-developed proc- 


ess to produce mischmetal and planned to 
construct a 125-ton-yer-year demonstra- 
tion unit. The overall end-use consump- 
tion pattern of rare earths was similar to 
that of 1973. Petroleum catalysts continued 
to be the major consumer. The second 
largest use was as additives in iron and 
steel production. This use remained at the 
1973 level despite reduced demand of 
steel by the automotive industry. 

Legislation and Government Programs.— 
At the end of 1974, the General Services 
Administration (GSA) held a total of 
9,124 short tons (dry) of REO equivalent 
in the national (7,198 tons) and supple- 
mental (1,926 tons) stockpiles. Disposals 
for the year amounted to 2,553 tons of 
contained REO. The Nah stockpile re- 
mained unchanged at 237 pounds. The 
rare-earth elements were removed from 
the list of strategic and critical materials 
in March 1971 and were authorized for 
orderly disposal to industry. 

During 1974, the Office of Minerals 
Exploration (OME), U.S. Geological 
Survey, continued financial assistance of 
50% of approved costs for exploration 
for rare-earth and yttrium resources. 


DOMESTIC PRODUCTION 


Concentrate.—In 1974, domestic produc- 
tion of REO in concentrate exceeded the 
1973 record high by 11.2%. More than 
90% of production was in the form of 
bastnaesite; the remainder was in the 
form of monazite. 

The Mountain Pass, Calif., operation 
of Molycorp, Inc., produced about 21,950 
tons of REO contained in bastnaesite 
concentrate in 1974, compared with about 
19,350 tons in 1973.“ Molycorp completed 
a 50% expansion of its milling and flo- 
tation facilities, to 30,000 tons REO an- 


nually, in January. However, because of 
delays in delivery of auxiliary equipment 
and shortages of chemical reagents, the 
new plant did not operate near its design 
capacity until the fourth quarter. 
Titanium Enterprises, jointly owned by 
American Cyanamid Co. and Union Camp 
Corp., continued to recover monazite as 
a byproduct of mining Pleistocene beach 
sands for titanium minerals and zircon 


1 Physical scientist. Division of Nonferrous Metals. 
? Molycorp Inc. 1974 Annual Report. Mar. 3, 
1975, 12 pp. 
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near Green Cove Springs, Fla. Monazite 
output, which declined in 1974, was ad- 
versely affected by mining difficulties and 
production losses caused by the commis- 
sioning of a new heavier dredge. 

Monazite production by Humphreys 
Mining Co. also decreased in 1974 owing 
to the exhaustion of ore reserves at mid- 
year at its beach sand deposit near Folks- 
ton, Ga. The company moved its dredging 
operation to a new beach sand deposit in 
Florida, a few miles south of the former de- 
posit. Production at the new deposit began 
in November. The heavy mineral concen- 
trate was trucked to the existing Folkston 
plant for processing. 

Ethyl Corp. conducted tests to de- 
termine the feasibility of mining and re- 
covering heavy minerals, including mona- 
zite, from the McNairy Formation near 
Paris Landing, Tenn. The company, which 
reportedly has about 2,000 acres under 
lease, planned to mine the formation by 
dredging methods if the tests were suc- 
cessful.? 

Compounds and Metals.—Molycorp and 
the Davison Div. of W. R. Grace & Co., 
Chattanooga, Tenn., were the only volume 
processors and producers of rare-earth 
compounds in 1974. Molycorp, with proc- 
essing plants at Mountain Pass, Calif., 
Louviers, Colo., and York, Pa., continued 
to be the principal domestic producer. 
Production was up slightly over that of 
1973, and sales, including concentrates, 
were a record $23.1 million. The com- 
pany completed expansion of chemical 
processing facilities at the Louviers and 
York plants in 1974 and expected to com- 
plete further additions to the milling and 
processing facilities at Mountain Pass in 
1975. 

High-purity rare-earth oxides and com- 
pounds were produced by Molycorp; 
Davison; Research Chemicals Div., Nucor 
Corp., Phoenix, Ariz.; Atomergic Che- 
metals Co., Div. of Gallard-Schlesinger 
Chemical Manufacturing Corp., Carle 
Place, N.Y.; and Transelco Inc., Penn 
Yan, N.Y. Molycorp, Research Chem- 
icals, and Atomergic produced yttrium 
oxide and/or metal during the year. Sig- 
nificant quantities of high-purity rare- 
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earth compounds were also sold during 
1974 from the stocks of two former rare 
earth processors—the Lindsay Rare Earths 
Div. of Kerr-McGee Corp., West Chicago, 
III., and Michigan Chemical Corp., St. 
Louis, Mich. 

Mischmetal was produced by Ronson 
Metals Corp., Newark, N.J., and Reaction 
Metals Inc., West Pittsburgh, Pa., a sub- 
sidiary of Rare Earth Industries. Ronson 
increased its production capacity in 1974 
by adding additional electrowinning cells 
of new design. Mischmetal shipments in- 
creased slightly over those of 1973; how- 
ever, production decreased. 


REMCOA, owned 51% by Aluminum 
Co. of America (Alcoa) and 49% by 
Molycorp, successfully completed pilot 
electrolytic cell tests to produce rare- 
earth metals from bastnaesite concentrate. 
REMCOA planned to construct a 20,000- 
ampere. production demonstration unit 
with a 125-ton annual capacity at Alcoa's 
Arnold, Pa., research facility. Additional 
production cells were planned for 1976 
at a location to be determined. 


Rare-earth ferrosilicon alloys, consumed 
primarily by the iron and steel industry 
in the United States and Canada, were 
produced by four companies: Foote Min- 
eral Company, Ohio Ferro-Alloys Corp., 
American Metallurgical Products Co., 
Inc., and Union Carbide Corp. Produc- 


tion and shipments were considerably 
higher than in 1973. 
Raytheon Co, Waltham, Mass, ex- 


panded its rare earth-cobalt magnet pro- 
duction facilities by installing a large, 
high-volume sintering furnace.“ In 1974 
the company marketed two new magnet 
materials, samarium-praseodymium-cobalt 
and  mischmetal-cobalt. Other domestic 
producers of rare carth-cobalt magnets 
were Crucible Magnetics Div. of Colt In- 
dustries Inc., Elizabethtown, Ky. ` Spectra- 
Flux Corp., Watsonville, Calif.; Electron- 
Energy Corp., Landisville, Pa.; and 
Hitachi Magnetics Corp., Edmore, Mich. 


3 U. S. Bureau of Mines. State Liaison Officers 
News Bulletin. July 1974, p. 44. 

American Metal Market. Raytheon Installs Sin- 
tering Furnace To Make Rare-Earth Cobalt Mag- 
nets. V. 81, No. 45, Mar. 6, 1974, p. 5. 
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CONSUMPTION AND USES 


Domestic rare-earth processors con- 
sumed an estimated 18,200 tons of REO 
contained in mineral concentrate in 1974 
Bastnaesite consumption increased almost 
7%, whereas monazite consumption de- 
creased about 20%. Shipments of rare- 
earth and yttrium products from process- 
ing plants to domestic end use consumers 
were about 10,500 tons (in terms of 
REO), valued at about $26 million. 

The approximate quantitative percent- 
age distribution of rare-earth and yttrium 
consumption by end use, based on infor- 
mation supplied by primary processors 
and certain. consumers, was as follows: 
Petroleum cracking catalysts, 44%; metal- 
lurgical, including nodular iron and steel, 
cther alloys and mischmetal, 34%; ce- 
ramics and glass, 17%; and miscellaneous, 
including electrical, arc carbons, and re- 
scarch, 5%. Shipments of high-purity 
rare-earth and yttrium oxides and metals, 
although representing less than 1% of 
the total weight of shipments. accounted 
for about 25% of value shipped. 

The manufacture of petroleum-cracking 
catalysts containing rare-earth zeolite as 
the active compound continued to be the 
largest use. Metallurgical usage remained 
at the 1973 level although certain appli- 
cations, such as in ductile tron, continued 
to increase rapidly. The decline in auto- 
mobile production in 1974 reduced rare- 
earth usage in the production of high- 
strength, low-alloy (HSLA) sheet and 
slowed research and development of 
HSLA alloys by the automotive industry. 
Mischmetal and rare-earth silicides were 
the forms most commonly used to add 
rare earths to ductile iron and steel. The 
rare earths promote ductility, improve 
impact and yield strength and formability, 
and are useful for the deoxidation and 
desulfurization of continuously cast and 


HSLA steel. 


The production of lighter and striker 
flints continued to be a major consumer 
of mischmetal. Other rare-earth alloys 
and metals were used in the production 
of high-temperature alloys and superalloys 
and nuclear reactor control rods. 

Besides the well-known use of cerium 
oxide for polishing plate glass, eyeglasses, 
television tubes, and camera lenses, a 
major and increasing use worldwide of 
cerium oxide was as a decolorizing agent 
in refining clear glass. Other rare-earth 
oxides—praseodymium, erbium, holmium, 
and neodymium—exhibit strong absorp- 
tion of light and were used as colorants 
in glass. Lanthanum oxide increases the 
refractive quality of camera lenses. 

Yttrium oxide and europium oxide 
were important phosphor materials in 
color television tubes. Terbium-activated 
gadolinium or lanthanum oxysulfide phos- 
phors are increasingly used to intensify 
X-ray images; patients reccive less X-ray 
dosage and images are brighter. Crystals 
of yttrium (or gadolinium)-aluminium (or 
iron) garnet (YAG) were used as micro- 
wave filters and control devices. The gar- 
nets, when doped with small quantities of 
neodymium or erbium, were used as lasers. 
YAG crystals have the appearance of dia- 
mond and are used as gcm stones. 

Rare-earth oxides and fluorides added 
to carbon arc electrodes emit a brilliant 
white light that is necessary for search- 
lights and for color motion picture pho- 
tography and projection. 

High-energy permanent magnets com- 
posed of rare earth-cobalt alloys consumed 
an estimated 5,000 pounds of rare earths, 
mostly samarium and mischmetal, in 1974. 
These magnets, which are two to three 
times more powerful than previous com- 
positions, were used mainly in electric 
wristwatches, traveling wave tubes, and 
small electric motors and generators. 


STOCKS 


Bastnaesite concentrate stocks held by 
the principal producer and five other 
chemical processors at yearend increased 
140%; monazite concentrate held by the 
two producers and two processing com- 


panies increased about 13%. Mischmetal 
stocks held by two principal producers 
and stocks of high-purity metals held by 
three firms remained at the 1973 level. 
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PRICES 


Prices for domestic monazite remained 
stable during the year, whereas prices of 
foreign-produced monazite rose about 6% 
because of continued strong demand and 
reduced production. The average price 
per metric ton of Australian monazite 
(minimum 60% REO plus ThO;), quoted 
in Metal Bulletin (London), increased 
from $200 f.o.b. and $215 c.i.f. at mid- 
year to $215 and $228, respectively. The 
declared value of imported monazite con- 
centrate from Malaysia and Thailand 
averaged $152 per short ton in 1974, 
26% higher than in 1973. Malaysian 
xenotime concentrate with a minimum of 
25% yttrium oxide content, as quoted in 
Industrial Minerals (London), remained 
unchanged at $3 to $5 per pound. 

Unleached, leached, and calcined bast- 
naesite containing 55% to 60%, 68% to 
72%, and 85% to 90% REO increased 
about 5 cents per pound REO in 1974 
to 36, 41, and 48 cents, respectively, f.o.b. 
Mountain Pass or Nipton, Calif., in 100- 
pound paper bags or 55-gallon steel drums 
in truckload or carload lots. 

Rare-earth oxide compound prices, in a 
downtrend since 1965, increased in 1974; 
further price increases were expected on 
many items in 1975, owing to price hikes 
for concentrates and higher processing 
costs. Prices per pound f.o.b. plant, for 
certain rare-earth compounds, also in- 
creased significantly; quoted prices at 
yearend were as follows: Mixed rare- 
earth oxides, 97% REO, $1.75 under 500 
pounds decreasing to $1.45 for lots over 
9 tons: chlorides, $0.45; carbonates, $1.15; 
fluorides, 84% REO, $1.27; and lantha- 
num-RE hydrate, $0.48. 

Prices for optical-grade ceric oxide in lot 
sizes of 50 pounds or more delivered in 


bags or drums were at $2.25 per pound, 
up 25 cents. Quotations on cerium hydrate, 
90% CeO: of total REO, increased from 
$1.50 per pound to $2, whereas 95% to 
98% CeO; cerium hydrate rose 50 cents 
per pound to $2.05. 

Quoted prices on 1-pound ingots in 50- 
to 100-pound lots of 97% didymium and 
cerium-free mischmetal remained at $15 
and $5, respectively, f.o.b. plant. Misch- 
metal 99.8%, was quoted at $3.25 per 
pound, same basis. Ferrosilicon, contain- 
ing 30% rare-earth metal, was quoted at 
$2.15 per pound (contained rare-earth 
metal). Rare earths for magnet use, 99% 
purity in 10- to 100-pound amounts, as 
quoted in American Metal Market were as 
follows, per pound: Cerium, $18; lanth- 
anum, $27.50; praseodymium, $62.50; and 
samarium, $75. 


Table 1.—Prices of high-purity oxides, salts, 
and metals in 1974 
(Dollars per pound) 


Element Oxide ? Salts? Metal“ 
Cerium ..........- ~ 6.50 12.00 50.00 
Dysprosium ..-...- 40.00 21.00 130.00 
Erbium ........--. 45.00 21.00 160.00 
Europium mm 515.00 225.00 3,000.00 
Gadolinium ..-...- » 50.00 26.00 220.00 
Holmium ........- 120.00 80.00 300.00 
Lanthanum » 5.00 12.00 50.00 
Lutetium 2.000. 00 1,100.00 6.000. 00 
Neodymium * 18.00 12.00 110.00 
Praseodymium ....- 32.00 16.00 170.00 
Samarium 32.00 16.00 155.00 
Terbium ---------- 5 350.00 175.00 5845.00 
Thulium ........-- 1,000.00 550.00 2.600.00 
Ytterbium .......- 85.00 10.00 240.00 
Yttrium | ........-- 30.00 15.00 150.00 


! Research Chemicals. Nucor Corp.. f.o.b. Phoe- 
nix, Ariz. Other producers may have different 
prices on some items. 

Minimum 99.9'7 purity, more than 1 pound. 

Minimum 99.9% purity, more than 1 pound: 
includes chlorides, nitrates, sulfates, oxalates, 
and acetates. 

Minimum 1 pound, ingot form. 

Price increased over that of 1973. 


FOREIGN TRADE 


According to the sole domestic producer, 
Molycorp, exports of bastnaesite concen- 
trate were about 4,700 tons contained 
REO, slightly lower than those of 1973. 

Exports of ferrocerium and other pyro- 
phoric alloys to Sweden, Canada, Thai- 
land, Australia, and 24 other countries 
increased 75%, totaling 192,144 pounds 
valued at $503,226. The average unit 
value of $2.62 per pound was up slightly 
over that of 1973. 


Exports of compounds and mixtures of 
rare-earth metals, including yttrium and 
scandium, increased from 4,047,741 pounds 
valued at $4,592,374 in 1973 to 4,987,799 
pounds valued at $6,644,533 in 1974. The 
large increase in value was due mainly to 
shipments of higher priced rare-earth com- 
pounds to West Germany and Italy. 

Imports of monazite decreased substan- 
tially from those of 1973, although ship- 
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ments from Thailand tripled, reaching 336 
tons in 1974. 

Cerium oxide imports, predominately 
from West Germany and France, totaled 
31,390 pounds, valued at $100,977, com- 
pared with 11,716 pounds, valued at 


1121 


$22,826, in 1973. Other cerium com- 
pounds, n.s.p.f., mainly from France and 
Austria totaled 35,402 pounds, valued at 
$73,736, a 114% increase in quantity, but 
had the same unit value as in 1973. 


Table 2.—U.S. imports for consumption of monazite, by country 


1970 1971 1972 1973 1974 
Quan- Quan- Quan- Quan- Quan- 

Country tity Value tity Value tity Value tity Value tity Value 
(short (thou- (short (thou- (short (thou- (short (thou- (short (thou- 

tons) sands) tons) sands) tons) sands) tons) sands) tons) sands) 
Australia 1.977 8251 1.802 $219 See ud EN Gg ee ae 
Hong Kong .....- DER E a AK ES td ET "e 
Malaysia 1.307 157 1.571 165 894 $89 1,991 $244 984 $154 
Thailand ........ 164 19 Se = ie rs 110 10 886 4 
Totaal 3.448 427 3.373 384 894 89 2.101 254 1.320 201 
REO content* .. 1,896 XX 1,855 XX 492 XX 1,156 XX 126 XX 

* Estimate. XX Not applicable. 
Table 3.— U.S. imports for consumption of rare-earth metals 
(Including scandium and yttrium) 
1972 1978 1974 
Country 

Pounds Value Pounds Value Pounds Value 

Germany, Wet - Se 531 $4,322 641 $27,827 
apan -------------------- 2,465 $5,585 e? Sep EN Go 
Mexico ...........-......- RES "m Pc de 112 2,881 
Norway  .......-----..-.-- 22 535 M Di o SH 
OS ` DEE 2,650 51,870 11,446 200,349 7.785 157.957 
United Kingdom .......... 23 1.957 1 5,666 4 5,235 
Total --------------- 5,160 65.947 11,984 210,326 8.542 193,350 


Imports of rare-earth metals decreased 
29% to 8,542 pounds in 1974, but the 
value of metal imports fell only 876, owing 
mainly to higher prices. 

Imports of ferrocerium and other pyro- 
phoric alloys increased to 57,519 pounds, 
valued at $238,110, compared with 1973 
receipts of 38,206 pounds, valued at 
$126,631. France supplied 73% of total 
shipments, valued at $165,901, followed by 
Japan with 23%, valued at $54,453. Other 
suppliers were the United Kingdom, Aus- 


tria, and Singapore. No mischmetal was 
imported during 1974. 

The tariffs on rare-earth metals and 
compounds were the same as in 1973. The 
tariff was 15% ad valorem on cerium 
oxide and chloride, $0.50 per pound on 
rare-earth alloys and mischmetal, $0.50 
per pound plus 6% ad valorem on fer- 
rocerium and other pyrophoric alloys, and 
5% ad valorem on rare-earth metals and 
yttrium. Rare-earth ores and concentrates 
remained duty-free. 


WORLD REVIEW 


Australia.— Production of monazite con- 
tinued to decline owing to leaner monazite 
contents in the ore, rising costs, and plant 
problems. According to the Rutile & Zir- 
con Development Assoc., Ltd., monazite 
production by member companies, in short 
tons, in 1974 was as follows: 


State 1972 1978 1974 

New South Wales 1,604 1,076 1,071 
Queensland ...........- 121 64 80 
Western Australia 3,056 3.087 2,550 
Total _----------- 4,781 4,227 8,651 
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Mary Kathleen Uranium Ltd. planned 
to construct a large-scale pilot plant early 
in 1976 to extract rare carths during the 
processing of its uranium ores. Commercial 


Table 4.—Monazite concentrate: 
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rare-earth production, having a value of 
about $4 million annually, was expected 
in 2 or 3 years, depending on the outcome 
of pilot tests. 


World production, by country 


(Short tons) 
Country l 1972 1973 1974 » 
Australia: p r 5,630 4,725 * 4,000 
Brave i Sr eL. r 2,303 1,606 * 1,650 
India: EEN 4,504 8,858 * 3,300 
AI deg 1,927 e 2,200 * 2,200 
Württ 110 110 110 
Nigeria ͥ ³⁰¹eꝙaſddd kd d LL Eo EI E 11 6 6 
Sri lll imul eeiam 10 10 10 
if. 188 351 * 390 
United States ee W WwW W 
1Jͥõĩõĩõĩõõõê5ð0c4gdd mm; y 88 251 250 e 250 
M Ee r 14,984 18,116 11,916 
* Estimate P Preliminary. r Revised. W Withheld to avoid disclosing individual company 


confidential data. 


! In addition to the countries listed. Indonesia and North Korea produce monaszite, but available in- 
formation is inadequate to make reliable estimates of output levels. 


Exports. 


Brazil.—Mineral Deposits Ltd., an Aus- 
tralian firm, and the Comissáo Nacional 
de Energia Nuclear, the Government nu- 
clear authority, planned a joint explora- 
tion venture to prospect for heavy mineral 
sands in Brazil. If deposits are located, a 
joint company was to be established to 
mine and market ilmenite, rutile, zircon, 
and monazite. 

Canada.—In 1974, Denison Mines, Ltd., 
which resumed recovery of yttrium from 
waste uranium liquors in 1973, produced 
86,788 pounds of yttrium oxide in a yt- 
trium-rare earth concentrate. The entire 
production was exported. 

Finland.—Kemira Oy was exploring a 
large rare-earth (0.476) fluorapatite de- 
posit as possible feed for the fertilizer com- 
plex at Siilinjarvi, in east-central Finland. 
A decision to go ahead with the project, 
including whether or not to recover rare 
earths, was expected in 1976 with full 
production by 1978.* 

India.—India Rare Earths Ltd. (IRE), 
the state-owned company that mines and 
processes domestic monazite, planned to 
construct a rare-earth plant to process 
monazite at Gopalpur in Orissa, northeast 
India. The new capacity will be in addi- 
tion to that at IRE's Alwaye plant in 
Kerala State.“ 

Malawi.—Lonrho Ltd. established a pilot 
plant to evaluate and beneficiate monazite 


and strontianite deposits at Kangankunde 
Hill. The deposit has inferred reserves of 
more than 15,000 tons of low-thorium 
monazite. 

Malaysia.— Malaysian Rare Earth Corp. 
(MRE), a joint venture of Mitsubishi 
Chemical Ltd. and Reh Minerals Ltd., has 
been formed to process xenotime extracted 
from tin tailings. MRE anticipates that the 
operation will account for about half the 
world demand for yttrium when com- 
pleted. 

Norway.—-In June, A/S Megon & Co. 
began full production of high-purity yt- 
trium oxide at new facilities at Kjeller. 
The plant has a capacity of 30 to 50 tons 
per year and is designed to produce pu- 
rities of 99.99999% Y:Os. Production has 
come from imported xenotime and by- 
product concentrates from rare-earth pro- 
cessing plants in Japan and the United 
Kingdom, but by mid-1975, the plant was 
scheduled to use only Malaysian and Aus- 
tralian xenotime. To assure supplies, 
Megon was participating in a joint ven- 
ture with Malaysian interests to construct 


5 Mining Journal (London). Australian/Brazilian 
Beach Sands Search. V. 282, No. 7238, May 10, 
1974, p. 375. 

A Industrial Minerals. Acids, Chemicals and Fer- 
tilizers in Kemira Oy Hands. No. 87, December 
1974. p. 43. 

7 Industrial Minerals. A New REO Plant at 
Gopalpur. No. 86, November 1974, p. 26. 
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and operate a 30-ton-per-year xenotime 
concentration plant near Kuala Lampur.’ 

Sr Lanka.—A survey of the Pulmoddai 
beach-sand deposit by the Sri Lanka Geo- 
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logical Survey Department has established 
reserves of more than 3.2 million tons of 
heavy minerals sands, of which about 0.4% 
is monazite.? 


TECHNOLOGY 


The hydrogen-storage ability of lantha- 
num-nickel (LaNis) intermetallic alloy at- 
tracted considerable attention in 1974 be- 
cause of the potential use of hydrogen as 
an alternate energy source. Because the 
alloy can absorb hydrogen at about twice 
the density of liquid hydrogen in one-third 
the space, uses in powerplant load-leveling 
systems, industrial supply, and automobiles 
were being considered.” Possible nonfuel 
uses based on hydrogen desorption and 
absorption factors include compressors 
and nickel-hydrogen batteries?" and con- 
trollable home-heating sources using solar 
energy." 

The Bureau of Mines was investigating 
the hydrogen absorption characteristics of 
mischmetal and other rare-earth metals, 
nickel, and cobalt intermetallics. Prelimin- 
ary results indicate that, of the alloys 
tested, only LaNis and LaCos exhibited 
significant absorption characteristics. 

Rare-earth §-diketoenolates were tested 
as antiknock agents in motor fuels.” Pre- 
liminary results indicated they were as 
effective or better than tetraethyl lead in 
some applications. In addition, combustion 
products of the additive were effective in 
reducing noxious hydrocarbon emissions. 

More efficient removal of objectional 
organic emissions in certain chemical proc- 
esses, including automobile exhaust sys- 
tems, using a new family of LaCoO; cat- 
alysts may be possible.* The catalystic 
properties of the compound can be modi- 
fied by replacing a fraction of the lantha- 
num and zirconium, tin, or thorium to 
alter structural defects. Researchers at Bell 
Laboratories are using similar methods to 
modify the properties of rare carth-lead 
manganites, also a potential automotive 
exhaust catalyst. 

Laser fusion technology was advanced 
when Battelle Columbus Laboratories pro- 
duced 1,400 joules of laser energy in a 3.5- 
nanosecond pulse using a 12-beam, neodym- 
ium-doped glass laser that has an overall 
potential of 2,500 to 3,000 joules." The 
experimental results indicated that a short- 
pulsed laser with an energy greater than 
one kilojoule can be constructed and used 


for laser plasma studies without causing 
damage to the system or premature target 
destruction. One report indicated that a 
demonstration laser fusion power reactor 
might be on-line by the mid-1990's.'* 
Research on rare-earth additives in steel- 
making continued to be directed toward 
improving addition techniques to control 
sulfide shape." In another study, prediction 
of the behavior of rare-earth elements in 
stecl by using available thermodynamic 
and phase equilibria data was discussed.“ 


A rare-earth, ferroelectric ceramic (7% 
lanthanum in lead titanite) developed by 
Sandia Laboratories may boost computer 
holography by improving image storage. 
When light is projected through a photo- 
graphic negative and voltage is applied, 
the ceramic deforms into thousands of re- 
trievable microscopic depressions that are 
related to the light intensity. 


The addition of small amounts of yt- 
trium to such superalloys as Fe-Cr and 


8 Industrial Minerals. Norway's Industrial Min- 
erals. No. 88, January 1975, p. 41. 
? Industrial Minerals. Pulmoddai’s Mineral Sands. 
No. 77, February ru 
ay Billings, R. E SE in Automo- 
biles Usin Gre and Metal Hydrides. The- 
Hydro ene conomy Miami Energy (THEME) 


Conf. 1 Beach, Fla. Mar. 18—20, 1974, 


Sec. S8, ee 51-6 

11 S8, pp: 5 K. H. J., F. A. Kuijpers, A. R. 
Miedema, and H. H. vanMal. H drogen in Rare 
Earth Intermetallics. Proc. 11th re-Earth Res. 
Conf. U.S. Atomic Energy Comm., Traverse City, 
Mich., Oct. 7-10, 1974, pp. 417—429, available from 
National Technical Information Services, Spring- 
field, Va. 

12 Energy and Mineral Resources Rescarch Insti- 
tute, Iowa State University (Ames, Iowa). Ener- 
etic Horde. Fare Earth Inf. Center News, v. 9, 
No. 4 Dec. 1, 1974. 

13 Cheon” and medi News. Rare Earths 
Show Promise as Ant nocks. V. 52, No. 12, Mar. 
25, 1974, pp. 27—28. 

i4 Industrial Research. Oxidation-Reduction Cata- 
lysts Improved. V. 17, No. 1. January 1975, p. 15. 

15 Chemical and Engineering News. V. 52, No. 47, 
Nov. 25, 1974, p. 16. 

16 Chemical and Engincering News. Industry Secks 

a Role in Fusion Power. V. 52, No. 41, Oct. 14, 
1974. pp. 8, 10. 

17 Bennett, H. W., and L. P. Sandell Rare 
Earth Additions to Electric Furnaces 7 Sulfide 
19775 e pp. 21-24. J. Metals, v. 26, No. 2, February 

18 wi son, W. G., A. R. Kay. and A. Vahed. 
The Use of E AUS and Phase Equilibria 
to Predict the Behavior of the Rare Earth Elements 
D J. Metals, v. 26, No. 5, May 1974, pp. 
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Ni-Cr increases oxidation resistance and 
operating temperature. Several new alloys 
for use in jet engines and in high-tempera- 
ture gas turbines were reported.” In an- 
other development, an improved Ni-Cr- 
Al-Y alloy was designed for use as a pro- 
tective coating on turbine blades." The 
alloy, which is vapor deposited, provides 
better oxidation and corrosion resistance 
than aluminide coatings and lasts about 4 
times longer. 


The Eleventh Rare Earth Research Con- 
ference was held at Traverse City, Mich., 
in October. The program covered all 
phases of current rare-earth research and 
development and included sessions on bi- 
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organic chemistry, coordination chemistry, 
magnetics, metal physics and metallurgy, 
solid state science, spectroscopy, and in- 
dustrial applications.” 


19 American Metal Market. Hi-Temp Demand 


at Stellite 35% Ahead of Last Year's Pace. V. 81, 
No. 129, July 3, 1974, pp. 1A, 7A. 
Inco Lab's Mechanical Nickel Alloy 


Tested for Jets, Arouses Wide Interest. V. 81, No. 
61, Mar. 28, 1974, pp. 1, 20. 


3? Metal Progress. Turbine Com 
tended by New Alloy. V 
1974, pp. 7, 10 


11 Haschkc, J. M., and H. A. Eick (eds.). Pro- 
ceedings of the 11th Rare Earth Research Confer- 
ence, Oct. 7-10, 1974, Traverse City. Mich. 
Coní-741002-P2, 1974, 1138 pp.; available from 
patena Technical Information Service, Spring- 
eld, Va. 


nent Life Ex- 
106, No. 5, October 


Rhenium 


By Larry J. Alverson * 


Domestic rhenium production decreased 
in 1974 but was more than adequate to 
meet the slightly increased demand from 
all end use sectors. The prices for rhenium 
and its compounds continued to decline 
but at a less rapid pace than in previous 
years; stocks continued to increase. Im- 
ports of metal declined precipitously 


while imports of ammonium perrhenate 
increased slightly, resulting in an overall 
decrease in total rhenium imports of 
about 25%. Bimetallic platinum-rhenium 
catalysts used in petroleum refining con- 
tinued to represent the major use for 
rhenium in this country and worldwide. 


Table 1.—Salient rhenium statistics 
(Pounds of contained rhenium) 


1970 1971 1972 1978 1974 

Mine productio“L§è⁶“““ 5,900 1,250 6,100 7,000 6,700 

Consumptio“““““““““““n”nn””“v”—tzzz—z 5. 100 7.600 4.800 4.400 4,500 

Imports (metal and scrap) --------------- 210 377 168 1.43 40 

Imports (ammonium perrhenate' 825 8,435 r 1,921 8,040 8,287 

Stocks, Dec. 31* .................-.....- 6,200 9,700 18,000 20,000 26,000 
* Estimate. r Revised. 


DOMESTIC PRODUCTION 


Production of rhenium, a byproduct vision of Engelhard Minerals & Chemicals 


recovered primarily from molybdenite 
(MoS,) associated with southwestern 
United States, Chilean and Canadian 
porphyry copper ores, decreased in 1974 
to an estimated 6,700 pounds, contained 
in ammonium perrhenate. Cleveland Re- 
fractory Metals (CRM), a subsidiary of 
Kennecott Copper Corp., continued to be 
the leading rhenium producer in the 
United States. CRM processed domestic 
MoS: concentrate from operations of 
Kennecott and Magma Copper Co., as 
well as concentrates from Chilean and 
other domestic sources, at its Garfield, 
Utah, roasting facility. 

M&R Refractory Metals, Inc, at its 
Winslow, N.J., plant produced rhenium 
salts for Engelhard Minerals & Chemicals 
Corp. on a “toll” or contract conversion 
basis, from MoS, recovered at Magma’s 
San Manuel porphyry copper mine. Shat- 
tuck Chemical Co., Denver, Colo., a di- 


Corp., recovered rhenium salts from Ari- 
zona molybdenite concentrate. Molyb- 
denum Corp. of America recovered rhenium 
salts from Mos, concentrate from Ari- 
zona porphyry copper ores and primary 
molybdenite from the Questa molybdenum 
mine in New Mexico. 

Newmont Exploration Ltd., a subsidiary 
of Newmont Mining Corp., continued its 
investigations into a method for the eco- 
nomical recovery of rhenium from Magma 
Copper Co.’s Arizona molybdenite con- 
centrates. 

Porphyry copper deposits in Canada, 
Chile, Peru, the United States, and the 
U.S.S.R. are the major or potential 
worldwide sources of rhenium. Rhenium 
recovery facilities outside of the U.S. 
exist in Chile, Belgium, Bulgaria, France, 
Sweden, the United Kingdom, the 


1 Industry economist, Division of Ferrous Metals. 
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U.S.S.R., and East and West Germany. 
The United States operated at about 
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50% of rhenium production capacity in 
1974. 


CONSUMPTION AND USES 


Approximately 75% of the estimated 
1974 rhenium consumption of 4,500 
pounds was used in bimetallic platinum- 
rhenium catalysts for refining low-lead 
and no-lead high-octane gasoline. Bi- 
metallic catalysts continued to capture 
more catalytic-reforming capacity in semi- 
regenerative, cyclic, and other reformers, 
with platinum-rhenium catalysts represent- 
ing an important part of this activity. 
About 44% of this country’s reforming 
Capacity is accounted for by bimetallic 
catalysts, compared with 30% just 3 years 
ago. Platinum-rhenium’s percentage has 
grown also, and now stands at about 60% 
to 70% of total bimetallic catalyst ca- 
pacity, or 25% to 30% of total domestic 
reforming capacity. 

Older refineries continued to make con- 
versions from straight platinum catalysts 


to bimetallic ones, such as platinum- 
rhenium catalysts. This, in conjunction 
with new reformers added in 1974, 


brought the net additional reforming ca- 
pacity to 164,000 barrels per day. The 
Arkansas City, Kans., refinery of Apco Oil 
Corp. was increasing its catalytic reform- 
ing capacity by 10,000 barrels per day 
and was to employ Universal Oil Products 
Coin R-16G platinum-rhenium catalyst. 
Completion was expected in the summer 
of 1975. Standard Oil Co. of California 
(SOCAL) planned to complete another 


25,000-barrel-per-day Rheniformer at its 
Richmond, Calif., refinery by late 1975. 
SOCAL is also installing 25,000-barrel- 
per-day Rheniformers at its Perth Amboy, 
N.J., and Pascagoula, Miss, refineries. 
The California and New Jersey units will 
have two stages while the Mississippi unit 
will have a single stage. Each of these 
units will use 400 to 500 pounds of 
rhenium. 

The remaining 25% of estimated do- 
mestic rhenium consumption was in high- 
temperature thermocouples, electronic de- 
vices, X-ray tubes and targets, electrical 
contacts, vacuum tube and flashbulb fila- 
ments, heating elements, metallic coatings, 
and electromagnets. 

Rhenium is being evaluated as an al- 
loying material with nickel for use in jet 
engine turbine blades. If this use proves 
successful, it would provide a substantial 
new outlet for the depressed rhenium 
market. Tungsten-rhenium thermocouples 
experienced an increase in demand dur- 
ing 1974. One such thermocouple, tung- 
sten-3% rhenium versus tungsten-25 % 
rhenium, with proper insulating materials, 
is used continuously to 2,400'C and inter- 
mittently as bare wire up to 2,800'C for 
temperature measurement in clean inert 
atmospheres, hydrogen, vacuum, and nu- 
clear environments. 


PRICES 


The price for rhenium metal powder 
during the year ranged from about $675 
to $625 per pound, depending on quan- 
tity, decreasing toward $625 by yearend. 
The price for perrhenic acid, a starting 
material in catalytic applications, ranged 
from about $625 to $600 per pound, de- 


pending on quantity, trending toward 
$600 in the second half of the year. These 
price decreases reflected the soft nature 
of the domestic rhenium market, due 
principally to the lack of new reforming 
units that utilize platinum-rhenium cata- 
lysts. 


FOREIGN TRADE 


Imports for consumption of unwrought 
rhenium metal powder, waste, and scrap 
dropped precipitously during 1974, total- 
ing only 40 pounds valued at $27,734. 
The imported unwrought rhenium metal 
was recovered in the supplying country 


from byproduct molybdenite believed to 
have come from porphyry copper ores 
mined in Canada, Chile, and Peru. The 


Small 


2 The Oil and Gas Journal. Buildi 12 
; No. ; 


Refiners Boosts U.S. Refining Total. V. 
Mar. 24, 1975, pp. 13-16. 
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average price of the metal imports was 
$693 per pound, all coming from West 
Germany. 

Estimated imports of ammonium per- 
rhenate (NH. ReO.), from Chile, Sweden, 
and West Germany increased 8% during 
the year to an estimated 3,287 pounds of 
contained rhenium valued at $1,805,000. 
Substantial quantities of ammonium per- 
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rhenate totaling an estimated 1,842 
pounds of contained rhenium valued at 
$1,066,066 were also imported from Chile 
into bonded warehouses during 1974. 
This material was purchased in com- 
pliance with an existing long-term con- 
tract, and was imported under the basket 
classification Ammonium compounds, not 
specifically provided for (TSUS 417.44)." 


Table 2.—U.S. imports for consumption of rhenium metal 
(including scrap), by country 
(Gross weight) 


1970 1971 1972 1973 1974 
Country Quan- Quan- Quan- Quan- Quan- 
tity Value tity Value  tity Value tity Value  tity Value 
(pounds) (pounds) (pounds (pounds) (pounds) 

Belg ium- Luxembourg — 220 $262.278 zx Së 110 $14,500 __ x 
France ..............- 58 $53,789 45 49,770 26 $23,796 Ce za e hs Gre 
Germany, West 79 34,373 110 140,000 143 101,955 1,116 782,497 40 $27,734 
Netherlands? `. im ES zx M" E e 211 147,009  .. M 
United Kingdom m SR 2 194 E5 E ES toa ros s 
U.S.S.R ...-.-2--..-- 78 28,467 DS de Vas on E 5 m 
Total 210 111.629 377 452,842 168 125.751 1.437 1,004,676 40 27,784 


11,786 pounds valued at $448,931 was reported to the Bureau of Mines in 1974 as rhenium metal 


from Chile, but was actually ammonium perrhenate with a rhenium content of 1,232 pounds.: 


The 


1.232 pounds was entered in table 3 with other ammonium perrhenate imports. The totals have been 
adjusted by the Bureau of Mines to reflect a more accurate picture of rhenium imports in 1974. 


3 Data being checked by Bureau of Mines. 


Table 3.—Estimated imports for consumption of ammonium perrhenate, by country * 
(Rhenium content) 


1970 1971 1972 1978 1974 
Quan- Value Quan- Value Quan- Value Quan- Value Quan- Value 
Country tity (thou- tity (thou- tity (thou- tity (thou- tity (thou- 
san sands sands) nds) 
(pounds) ( pounds) (pounds) (pounds) ( pounds) 
Chile gege eg — Ge Me "ON 16 $45 2 — 21,232 3 $449 
Germany, West 115 $115 1,395 31.545 845 1,054 1,450 $1,918 1,520 1,185 
Sweden 710 659 2,040 2.202 1.000 1.189 1.590 1.916 535 171 
Total .....- 825 774 8,435 8,7471 * 1,921 72,288 8,040 8,829 8,287 1,805 
r Revised. 


1Figures are derived from the basket category "Ammonium compounds not specifically provided for 


(TSUS 417.44).” 


?'The 1,786 pounds reported to the Bureau of Mines as rhenium metal was actually ammonium 
perrhenate having a rhenium content of 1.232 pounds. The 1,232 pounds was entered in this table 
with other ammonium perrhenate imports. The totals have been adjusted by the Bureau of Mines to 
reflect a more accurate picture of rhenium imports in 1974. 


The import duty on rhenium from 
countries with market economies re- 
mained at the January 1, 1972 rate of 5% 
ad valorem for unwrought rhenium metal, 
and 9% ad valorem for wrought rhenium 
metal. The duty on wrought and un- 
wrought rhenium metal from countries 
with centrally controlled economies also 
remained unchanged at 45% and 25% 


ad valorem, respectively. The duty on im- 
ports of ammonium  perrhenate from 
countries with market economies was 4% 
ad valorem, and that from countries with 
centrally controlled economies was 25% 
ad valorem. The duty on rhenium waste 
and scrap was suspended until June 30, 
1975. 
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WORLD REVIEW 


Canada.—The Island Copper Mine of 
Utah International, Inc. (UI), near Port 
Hardy, British Columbia, contains one of 
the richest concentrations of rhenium in 
the world. Shipments have steadily in- 
creased since inception of the operation 
in 1972, when shipments of molybdenite 
concentrate to U.S. and Western Euro- 
pean refineries totaled 400 tons contain- 
ing about 1,200 pounds of rhenium. In 
1973, shipments totaled about 1,200 tons 
containing approximately 3,200 pounds 
of rhenium; 1974 shipments totaled about 
1,500 tons containing approximately 3,700 
pounds of rhenium. Molybdenite pur- 
chasers have either paid for the contained 
rhenium or recovered the rhenium on a 
toll basis and returned it to UI. 

Chile.—The proposed rhenium recovery 
vlant of Cia. de Acero del Pacifico S.A. 
(CAP) at Concepcion is still in the 
initial proposal stage. However, there has 
been no work at the site for over a year, 
and due to lack of financing, the future 
of this facility is questionable. 


The privately owned firm, Carburo 
y Metalurgia S.A. (Carbomet), continued 
to recover rhenium in the form of am- 
monium perrhenate for export, at its plant 
in Santiago. Capacity is about 2,700 
pounds per year. Currently, Chile's total 
rhenium recovery capacity is about 3,600 
pounds per year. 

The rhenium content of Chilean MoS; 
in porphyry copper deposits runs from 
about 230 parts per million (ppm) at 
Chuquicamata to 570 ppm at El Salvador 
with varying degrees in between at other 
operations.* 

Peru.—Rhenium reserves were estimated 
in a preliminary report at about 352 tons 
representing 1996 of estimated world re- 
serves of approximately 1,900 tons.“ There 
is currently no rhenium production in 
Peru, yet about three-quarters of the 
Peruvian MoS: exported from the Toque- 
pala copper operation to West Germany 
and Sweden is processed for the con- 
tained rhenium. The rhenium content 
of the MoS, averages over 300 ppm. 


TECHNOLOGY 


The Bureau of Mines was granted a 
patent on its process for recovering 
rhenium from solution. The process con- 
sists of (1) contacting the solution with 
an adsorbent consisting essentially of acti- 
vated carbon to selectively absorb the 
rhenium and (2) eluting the adsorbed 
rhenium from the activated carbon by 
means of an eluant comprised of a water- 
soluble alcohol or a mixture of a water- 
soluble alcohol and water. Rhenium re- 
covery in excess of 96% was achieved by 
the procedure.“ 


The Bureau continued its studies to 
develop improved, low-cost leaching proc- 
esses for the economical recovery of 
copper and byproducts, such as rhenium, 
from ores, concentrates, and mine wastes. 

Atomic absorption of rhenium using a 
neon analysis line was studied. It was de- 
termined that the rhenium detection limit 
is no more than an order of magnitude 
greater, and in some cases less, than those 
determined with rhenium hollow cathode 
lamps. Therefore, it was concluded that 
neon-filled hollow cathode lamps can be 
used for the practical atomic absorption 
analysis of rhenium.* 


A cobalt-44 atomic percent rhenium 
amorphous alloy was formed by electro- 
deposition from a bath first developed in 
1952. The fabrication of this new amor- 
phous metal was significant in view of the 
current interest in these materials and the 
fact that few such alloys have been elec- 
trodeposited.' 

The oxidation of columbium-rhenium 
single crystals in dry oxygen between 
500*C and 1,000'C was studied. Rhenium 
additions reduced the oxidation rate of 
pure columbium but only at temperatures 
below 650°C; greater additions yielded a 
more marked reduction in the oxidation 
rate. In the oxidation of pure columbium, 


— 


à Sutulov, Copper Porphyries. Miller Freeman 
Publications, uet San Francisco, Calif., 1974, 200 


pp. 
World Mining. 8th ee Congress. V. 


28. No. 1, January n 
ò Bauer, D. J., D ischer, and R. E. Lind- 


strom fassi ned to U. 8 "Secretary of the Interior, 


Recovery of Rhenium. U.S. Pat. 3,862.292, Jan. 21. 
1975. 
a Lovett. R. J., and M. L. Parsons, Atomic Ab- 


sorption of Rhenium Using a Neon Analvsis Line. 


Anal. Chem., v. 46, No. 14, December 1974, pp. 
22412242. 
7 Cote. P. J.. G. P. Capsimalis. and V. P. Greco. 


Electrodcposition of an Amorphous Cobalt- enum 
Alloy. J. Electrochem. Soc., v. 121, No. 6, June 
1971, pp. 776-777. 
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suboxide platelets, anisotropic  scale-fail- 
ures, and a transition to breakaway kinetics 
are only observed at temperatures below 
about 625'C. Rhenium additions effec- 
tively reduced the time to breakaway by 
at least two orders of magnitude. Rhenium 
additions also appear to reduce the dy- 
namic stability of suboxide platelets and 
to produce unusual anisotropic scale-fail- 
ures on oxidized single crystals. Rhenium 
seems to dissolve in Cb.O; to produce a 
more "plastic" and adherent scale. At 
higher temperatures, the oxidation rates 
of the alloys approach that for pure co- 
lumbium as rhenium is probably removed 
by the volatilization of ReO;.° 

Separation of rhenium (VII) from 
chromium, cobalt, copper, iridium, iron, 
manganese, molybdenum, nickel, ruthe- 
nium, tungsten, uranium, and vanadium 
was achieved by solvent extraction with 
4-methyl-2 pentanol (methylisobutylcarbi- 
nol) either from sulfuric or hydrochloric 
acid media. The results are accurate to 
within +0.5%, and the total single ex- 
traction operation requires less than 30 
minutes.“ 

A paper dealing with the properties, 
occurrence, and extensively with the 
chemistry of rhenium compounds was pub- 
lished during the year. It is particularly 
interesting for its bibliography of 548 
items.“ 

The Bureau was granted a patent on 
the extraction of molybdenum and rhen- 
ium values from molybdenite. The process 
consists of electrolyzing a slurry of finely 
divided ore and sodium chloride at a 
temperature of preferably 30° to 50°C 
and a pH of from 5.5 to 6.5 in a bipolar 
flow-through cell, whereby the values are 
electrooxidized. A solution containing the 
values is separated from the gangue solids 
and subjected to conventional processing 
methods.” 

Kennecott Copper Corp. received a 
patent on recovery of rhenium from in- 
dustrial solutions. A solution obtained by 
scrubbing molybdenite roaster flue gas or 
a raffinate from ion exchange or solvent 
extraction is reacted with hydrogen sulfide 
or silicon sulfide in the presence of either 
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iron, nickel, or zinc powder at a pH of 
from 0.5 to 3.5 to precipitate insoluble 
rhenium values. Subsequently the reaction 
mixture is filtered to recover the rhenium 
values.“ 

A patent was granted to PPG In- 
dustries, Inc., on the extraction of molyb- 
denum and rhenium from molybdenite. 
Finely divided ore is contacted with an 
ammonium, a stable alkali metal, or alka- 
line earth metal, persulfate solution at a 
temperature of preferably 25° to 40°C, 
whereby a substantial proportion of the 
molybdenum is solubilized and dissolved 
along with copper and iron, whereas most 
of the rhenium remains in the undis- 
solved residue. The leach solution is then 
separated and processed for molybdenum, 
and the solids, for rhenium.” 

A recycle process was patented for the 
recovery of rhenium by solvent extraction 
from molybdate solutions. The organic 
extractant solution, stripped of most of 
its rhenium content, was blended with 
sufficient organic active extractant to at- 
tain essentially the same rhenium extrac- 
tion efficiency that is achieved with a 
comparable extractant solution prior to 
initial contact with molybdate-rhenium 
solutions. Such recycling results in eventual 
recovery of a very high percentage of 
rhenium."* 


Taylor, A., and J. Stringer. The Oxidation of 
Nb-Re and Nb-W Single Crystals and Polycrystals 
Between 500 and 1.000* C. J. of Less Common 
Metals. v. 39, No. 1, January 1975, pp. 109—141. 

? Patil, S. P., and V. M. Shinde. A Fast Method 
[or Extraction and Separation of Rhenium (VII). 
Separation Sci., v. 9, No. 3, 1974, pp. 249-255. 

% Rouschias, G. Recent Advances in the Chemistry 
of Rhenium. Chem. Rev., v. 74, No. 5, 1974, pp. 
531-566. 

11 Scheiner. B. J., R. E. Lindstrom, and T. A. 
Henrie (assigned to U.S. Secretary of the Interior). 
Electro-oxidative Method for the Recovery of Molyb- 
denum From Sulfide Ores. U.S. Pat. 3,849,265, Nov. 
19, 1974. 

12 Wright, C. N., and K. J. Richards (assigne 
to Kennecott Copper Corp., New York, NY). 
Process for Recovering Rhenium Values From Com- 
plex Industrial Solutions. U.S. Pat. 3,870,779, Mar. 
11. 1975. 

13 Carlin, W. W. (assigned to PPG Industries, Inc., 
Pittsburgh, Pa.). Opening of Molybdenite Ores. 
U.S. Pat. 3.816.588, June 11. 1974. 

!! Pagnozzi, L. R., T. K. Kim, J. M. Laferty, 
and M. B. MacInnis (assigned to GTE Sylvania, 
Inc.. Stamford, Conn.). Solvent Recycle Process for 
Recovery of Rhenium From Molybdate Solutions. 
U.S. Pat. 3,856,915, Dec. 24, 1974. 
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Salt 


By Charles L. Klingman ' 


In 1974 salt production returned to its 
previous growth rate of about 5% per year 
for the first time since 1970. Total produc- 
tion was 46,423,000 tons, compared with 
44,298,000 tons in 1973. Statistics for salt 
sold or used showed rock salt leading the 
increase with a 20% gain over the quantity 
of rock salt sold or used in 1973. There 
were also small gains in vacuum-pan and 
open-pan salt, but solar salt and salt in 
brine remained relatively stable. 

All salt prices advanced in 1974. The 
price of vacuum-pan salt averaged 18% 
higher than in 1973, probably because of 
the sharply rising cost of fuel needed for 
evaporation. By contrast, solar salt and 
salt in brine, which used very little fuel, 
advanced only 3% in average price. Rock 
salt prices increased about 15% over the 
1973 prices. 

Total salt sold or used by producers 
increased 2.8 million tons during the year, 
which included a 1.7-million-ton increase 
in highway use. 

Legislation and Government Programs.— 
The Environmental Protection Agency 
(EPA) had significant influence on the 
production of several compounds made 
from salt through its regulation of the 
effluents from the plants. The sharp decline 
in synthetic (Solvay) soda ash output over 
the past 8 years has been due primarily to 
EPA restrictions on the amounts of allow- 
able salt and calcium chloride permitted 
in streams, rivers, and lakes which receive 
the plant wastes. There have been five 
shutdowns of Solvay soda ash plants since 


1966. Salt consumption for soda ash manu- 
facture has dropped an average of 350,000 
tons per year each year since 1966. 

In 1974, announcements were made as 
to the possible carcinogenicity of vinyl 
chloride and the depletion of the ozone 
layer of the stratosphere by chlorofluoro- 
carbons. Production of vinyl chloride and 
chlorofluorocarbons, both of which contain 
chlorine, was significantly reduced, and this 
in turn reduced the demand for salt to 
manufacture the chlorine. 

In September 1974, the United Salt 
Corp. of Houston, Tex., was given approval 
by the U.S. Food and Drug Administration 
(FDA) to sell salt obtained as a byproduct 
of chlorine-caustic electrolysis for use as 
food-grade salt. The FDA action was 
challenged in the courts on the contention 
that such salt might contain harmful 
asbestos fibers. In April 1975, the FDA 
reversed its previous ruling and decertified 
this byproduct salt for use in food.“ None of 
the byproduct salt was known to have been 
marketed. 

The salt industry has traditionally 
enjoyed a 10% depletion allowance on its 
production, but this tax-reducing allowance 
was under study by Congress in 1974 and 
may be either reduced or eliminated.* 


1 Physical scientist, Division of Nonmetallic Min- 


rals. 
a Washing: An FDA Switch on Salt. 
3 Chemie Marketing Reporter enon Al- 
lowance Viewed by House Panel: Po- 
tash, Salt, and Sulfur. V. 205, No. 17, MIS 6, 
1974, p. 5. 


on Post. 


1131 


1132 MINERALS YEARBOOK, 1974 
Table 1.—Salient salt statistics 
(Thousand short tons and thousand dollars) 
1970 1971 1972 1978 1974 
United States: 
Production? |... 2. ccc c c -...- 46,164 44,100 44,010 44,298 46,423 
Sold or used by producer!!! 45,896 44,01 45,022 48,910 46,636 
Ch EE $304,759 303,687 $296,772 $306,108 $360,763 
e EE 4 67 869 609 621 
CT a $3,657 $4,182 $5,544 $4,400 $4,276 
Imports for consumption 3,53 8,855 8,468 F 3,207 8.358 
Ch TEE E $13,329 $14,429 $11,979  * $12,554 $14,428 
Consumption, apparent ................- 49,009 7,26 47.616 46,508 49.373 
World: Production 161,081 159,107 » 161.350 * 166,611 172,228 
r Revised. 
1 Exclud erto Rico. 82,000 short tons (1970), 28,500 short tons (1971), 29,000 short tons 


ing Pu 
(1972, 1978, and 1974). 


DOMESTIC PRODUCTION 


Total salt sold or used in 1974 was about 
6% higher than that of 1973; the largest 
gain occurred in rock salt, which had a 
20% increase. There were also slight in- 
creases in vacuum-pan and open-pan 
evaporated salt sold or used. 

The five leading States in the amount of 
salt sold or used are as follows, in descend- 
ing order: 


Percentage 
Btate of total 

Louisiana 29 
Texas EE 24 
New Tork LA 
GJ·˙¹'ue..ꝙ!. 11 
Michgaůͤ nn 10 

Total _._------------------- 88 


In 1974 there were 95 salt-producing 
plants operated by 52 companies in 15 
States and Puerto Rico. Twelve of these 


companies produced 88% of the total salt. 
The percentage of salt sold or used in 
1974 by type is as follows: 


Percent 
brine ....-------------------- 55 
Mined rock salt ` 32 
acuum-pan salt ` — ene 8 
Solar-evaporated salt 4 
Grainer or open-pan salt .. ... ...... 1 


An estimated 9,200 ‘workers were em- 
ployed by all of the salt companies, about 
28% in mining and 72% in processing 
salt. 

The International Sait Co.'s crystallizing 
plant in Cleveland, Ohio, was closed in 
February 1974 because the novel process 
was not competitive with existing vacuum- 
pan operations. The salt mine at this lo- 
cation continued to operate normally. 


Table 2.—Salt sold or used by producers in the United States, by method of recovery 
(Thousand short tons and thousand dollars) 


1 Excludes 


1978 1974 
Quantity Vale Quantity Value 
isses 625 16,546 540 18,456 
ID 2.984 81,489 3.082 104.780 
alias 1,924 17,299 1,910 17,768 
cies 481 14,608 440 15,888 
acd 6,884 135,843 5,922 156.886 
SE 12.275 75,993 14,768 105,383 
e 2,561 82 8,308 
3 12,341 18,544 14,835 108.692 
EROS 25,680 91,717 25.779 95.185 


souk 43,910 806,108 46,536 $60,768 


Puerto Rico. 
® Data may not add to totals shown because of independent rounding. 
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Table 3.—Salt sold or used by producers in the United States, by State 
(Thousand short tons and thousand dollars) 


1978 1974 
State — —— — — — 
Quantity Value Quantity Value 

nl; V EE — 1.507 15,533 Ww Ww 
EE — 1.397 23.460 1.367 27.007 
%%%%%%ſSͤͤ ⁰⅛˙⁰¹uAM. 8 13,152 66,211 13,543 76,960 
D ee ce 4,818 63,732 4,445 62,055 

New Mexico ...... LLL ~~~ LLL 2c -2e--22222222222224 167 
New York 3 ͥͥͥ ͥͥͥ»A⁰˙¹˙ un...... ⁰⁰ZꝛAAA 5,202 42,364 6,464 67,705 
88! 8 gece 4,651 825 5.029 49.089 
Torio 222 oo ⅛ K ³ K ⁰ Ee RD 10,354 45,350 11,379 81,296 
Lä WEE 717 6.918 7.321 
West Virzin iI 1.217 6,082 1,201 6,296 
Other States? |... sz 6 4,778 2,169 23,035 
otal? ee EE — 48,910 806,108 46, 586 860,763 
Puerto Rico . y ee eee 29 680 29 624 


W Withheld to avoid disclosing individual company confidential data ; included with “Other States.” 
1 Quantity and value of brine included with “Other States.” 
is Iaeiae Alabama, Colorado, Kansas (brine only), Nevada, North Dakota, and States indicated 
sym f 
8 Data may not add to totals shown because of independent rounding. 


Table 4.—Evaporated salt sold or used by producers in the United States 
(Thousand short tons and thousand dollars) 


TR 1918 1974 
Quantity Value Quantity Value 

California 22. . . ß es 1,246 14,694 SW W 

NOCUIT Add MOUSE 782 19,914 178 28,127 

Louisiana — ~~ Lc ccc 222 2222222222222222--2- 286 9,976 296 11,386 

JJ SIDE EES 1,129 8,859 1,244 

New York EE 632 19,353 21,980 
% f; y 777 W 

Oklabboſnaaa 22 EE 6 36 WwW W 

Other States 1,028 88,612 2,968 68,265 

Total? pp eeben 6,884 135,848 5,922 156,886 

Puerto Rico ooo «««4««%ͤö««„4é „„ 29 580 29 624 


W Withheld to avoid disclosing individual company confidential data; included in “Other States." 
1 Includes Nevada, New Mexico, North Dakota, Texas, Utah, and States indicated by symbol W. 
® Data may not add to totals shown because of independent rounding. 


Table 5.—Rock salt sold by producers in 


the United States 
(Thousand short tons and thousand dollars) 

Year Quantity Value 
7 oe es 14,170 95,291 
II! ons 18,700 89,821 
1972 EE 14,434 91,041 
1918 _...------------ 12,847 78,844 
1074. — E 14,835 108,692 


Table 6.—Pressed-salt blocks sold by original producers of salt in the United States 
(Thousand short tons and thousand dollars) 


Y From evaporated sait From rock sait Total 
ear — — —— — — — — 
Quantity Value Quantity Value Quantity Value 
1•·Ü—ẽ˙0äU¹ ³ ee 368 10,085 179 2,269 44" 312,368 
WOT). ooo ee NO 367 10,632 87 2.095 454 12,627 
un GE 876 10,927 66 2,138 442 18,065 
1078 so eee eee 451 14,508 12 2,661 623 17,069 
Lut SE 440 15,888 82 8,908 622 19,196 


1 Data does not add to total shown because of independent rounding. 
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STOCKS 


The 1974 Bureau of Mines survey ob- 
tained information for the first time on 
salt stocks on hand at yearend. Although 
the coverage was incomplete, it indicated 
that the total salt held by all producers 
was about 4.7 million tons, or 1096 of the 
annual production. Over half of this ton- 
nage was in the form of rock salt, and 


most of the remainder was solar salt. 
Solar salt had the highest percentage of 
its production in stocks. Rock salt stocks 
were about 1796 of the annual production, 
and evaporated salt had only 3.596 of its 
annual production in stocks. The brine 
industry had very little inventory of salt 
on hand at yearend. 


CONSUMPTION AND USES 


Consumption of salt on highways showed 
a 28% gain over the 1973 tonnage because 
of more severe weather conditions. Use of 
salt for manufacturing chlorine increased 
nearly a half million tons. There were 
significant reductions in salt used by feed 
mixers and for soda ash manufacture, and 
there were smaller reductions in paper 
and pulp and in grocery store use. 

In 1974 the United States imported 7% 
of its apparent salt consumption and 
exported about 196 of its production. Net 


imports (imports minus exports) were 2.8 
million tons, 996 greater than net imports 
for 1973. 

Production of chlorine and caustic soda 
continued to be the leading salt user in 
1974 at 4996 of the total, but the rate of 
usage for chlorine dropped considerably 
toward yearend. The amount of salt going 
to synthetic soda ash dropped in 1974 to 
4.56 million tons, a 4.596 reduction from 
usage in 1973. | 


Table 7.— Distribution of salt sold or used by producers in the United States, by use 
(Thousand short tons) 


1978 1974 
Consumer or use 
Evap- p- 
orated Rock Brine Total: orated Rock Brine Total 1 
Chlorin 2 224ͤ««n» W W 20,052 22,598 338 2,2215 20,527 28,080 
Aih E l9, (3) 4,116 4,776 (3) (* 4,56 563 
All other ehemicalss 850 W 1.402 W 1.170 1,734 
Textile and dyeing ggg 123 78 EM 201 148 61 2 205 
Meatpackers, tanners, casing 
manufacturers .............- 247 330 I 577 262 329 e 691 
cer E P 58 3 61 4 2 60 
Canning 169 68 (4) 238 174 Ww w 241 
kKinl- E 114 E 122 W W 2s 118 
Flour processors (including 
Se 16 10 (3) 85 73 12 (* 85 
Other food processing ........- 536 W 576 575 W 614 
Feed dealers 880 490 (*) 1,870 1,010 501 SC 1,612 
Feed mixers .................- 427 287 Ge 118 262 209 ES 471 
MS NNCNDNNDOMRON W 177 W 228 W 203 W 252 
, eene WwW wW W 166 W W W 187 
)))); 5·¹ A 52 61 101 215 66 66 120 242 
Paper and pulls w 120 Ww 209 Ww 84 SW 166 
Water softener manufacturers 
and service companies 388 Ww W 687 341 W W 835 
Grocery stores 881 411 (3) 1.292 826 426 Le 1,252 
Highway une 327 6,761 (1) 6,079 w 7,451 W 7.757 
EC 55 . 88 (3) 102 31 59 (3) 
tributors ( ers, 
wholesalers, et.) (3) (8) (*) (*) 157 379 Ge 581 
Miscellaneous‘ ...............- 1,645 8,312 1,067 8 2,227 1,568 1,489 989 52,120 


65,905 £12,024 265,996 748,924 5.893 14.599 *26,199 "46,691 


W Withheld to avoid disclosing individual company confidential data; included with Miscellaneous. 
1 Data may not add to totals shown because of independent rounding. 


3 Less than unit. 
3 Included with Miscellaneous. 


* Includes withheld figures and some exports and consumption in overseas areas administered by 


the United States 


5 Incomplete totals : withheld totals are included with total for each specific use. 
* Differs from totals shown in tables 2, 4, and 5 because of changes in inventory. 


* Differs from totais shown in tables 1, 2, and 3 because of 


in inventory. 
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Table 8.—Distribution (shipments) of evaporated and rock salt in the United States, 


by destination 
(Thousand short tons) 
' 1978 1974 
Destination le Rock Evaporated Rock 
ora 
Domestic Imported Domestic Imported 
Alabama 55 320 64 C) 381 es 
Alaska `... 2222 W W W Ss Sa ES 
Arizona -_...-..-2- 2-2 ES 33 4 85 16 8 2a 
Arkanaases««„ 21 90 25 e 69 SC 
California `... 986 W 1.036 127 W dm 
Orado EE 90 Ww 1 PES 82 s 
Connecticut ........ 2 LLL LL LLL Lll c. 11 W 16 19 W 2 
EE Ee 26 w 1 80 W 2 
District of Columbia ..............- 3 w 2 2 Ww 1 
32 A eee CRS 61 187 54 ENS 183 z 
EE tee 62 260 62 z2 W (1) 
Hawaii normes mE RARO x W kee W Ge Ka 2L 
Ba ae e Ee dme mM E eee) aes 10 Ww 68 EN 8 SS 
ICT ³ AAA 365 1,046 355 8 1,078 14 
Indiana ......................------ 165 459 168 » 659 $7 
IOWA ooo sca eee 8 196 $29 189 O 841 8 
Eiere 8 94 179 101 EEN 218 S 
Kentucky `. 49 505 49 552 C) 
Il! ee Sa mes 62 628 48 1) 564 SS 
Maine 10 w 10 (1 w 1 
Maryland .............-....----.-..- 42 81 67 164 58 7 
Massachus et 42 320 63 444 Ww 
Michigan `... 206 212 (1) Ww 680 
Minnesota .................-------- 186 290 151 6 322 50 
Mississippi `... 22 108 22 a 111 s 
NMissouvr 4 118 814 107 SE 898 Ss 
Montana `. 14 1 66 oe 1 m 
Eeer 1217 96 119 os 85 = 
Nevada .-------------------------- 87 w 87 9 w s 

New Hampshire ......... ......- w 17 A (1) 185 w 
New Jerzeexxxyxx‚‚rd.‚d 160 w 140 86 657 17 
New Mexico 61 41 W S 85 ae 

ew York . cecus 822 1,192 820 40 1.728 
Carolina 122 165 111 20 0) 
North Dakota `... 6 72 6 1 
(MEOS SRM ( cee ees 401 1,088 856 (1) 1,383 122 
Oklahoma `... 2-2 54 41 x PEE 
e . 60 W 56 218 d 
Pennsylvania 190 665 186 70 1,012 45 
11111111ßö;àĩ 8 15 W 17 = 
South Carolina ` 45 19 41 "mo 16 Ds 
EEN 60 82 63 = 84 e 
Tennessee 124 589 124 (1) 621 (") 
„ ee Net 198 255 198 SES 245 x 
ͤ 8 231 Ww 262 = 

Vermont! 7 w 6 (1) 183 
Virginia -M 98 Ww 102 183 Q0) 
Washington `... 116 (1) 655 (7) = 

West Virginia `... 23 140 24 130 
woe MOMS EE 23 e: EU 1 ssi 248 
Dl AE EE = ze 
Other. EE EEN 279 2,301 241 2 2.188 115 
Total’ Mer * 5,905 d 12,024 4 5,893 51,558 414,599 51,871 


N n to aver disclosing company confidential data: included with Other.“ 
Less n un 

3 Includes shipments to overseas areas administered by the United States, Puerto Rico, exports, 
some shipments to unspecified destinations, and States indicated by symbol W. 

3 Data may not add to totals shown because of independent rounding. 

* Differs from totals in tables 2, 4, and 5 because of changes in inventory. 

5 Differs from totals in tables 1, 11, 12, and 18 because of incomplete data on the distribution of 


imported sait. 
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PRICES 


Salt prices quoted at yearend 1974 by 
Chemical Marketing Reporter, unchanged 
from 1973, follow:* 


Per 100 pounds 
Salt, evaporated, common, 100- 
und , carlots or truck- 
ots, works ...........-....-- $1.48 
Salt, chemical-grade, same basis 1.54 
Salt, rock, medium coarse, same a 
Salt, rock, extra coarse, same __ ° 
basis tee 1.02 


The average value of different classes 
of salt in bulk, f.o.b. works, as reported by 
salt producers in the Bureau of Mines 
annual survey follow: 


Per ton 

1978 1974 

Evaporated : 
Open pans or grainers ... $31.52 $34.18 
Vacuum pan 29.32 84.56 
Soi d WE 9.30 
Pressed blocks, all sources 32.62 36.77 
Rock salt, bulk ....... 6.19 7.14 
Salt in brine ...............- 8.57 3.69 


Fuel costs escalated sharply in 1974 and 
were passed on in the value of the finished 
products, especially in vacuum-pan evapor- 
ated salt. 

The weighted average price increase for 
all salt was 11%; the greatest increase 
was in vacuum-pan salt with a gain of 
18%; and the lowest increase occurred in 
solar salt and brine at 3.4%. 


FOREIGN TRADE 


In 1974 the United States imported 
6.8% of its apparent consumption and 
exported 1.1% of its production. Impor- 
tation of salt from the Bahamas was pri- 
marily an accommodation to the economy 
of these islands. Shipments of about 1 
million tons of salt up the Pacific coast 
from Mexico to California, Oregon, and 
Washington were used primarily in the 
pulp and paper industry of the Northwest. 

The salt trade across the Canadian- 
United States border occurred in both 
directions where shipping distances could 
be kept shorter than that required for 
domestic salt. The United States imported 


1,238,000 tons from Canada, but exported 
464,000 tons, a net importation of 774,000 
tons. The nominal tariff imposed on im- 
ported salt apparently had little effect on 
the movement of salt into the United 
States. 

Tables 11, 12, 13, which report salt 
imports to the United States, were prepared 
from data supplied by the U.S. Depart- 
ment of Commerce. Table 14, however, 
was based on the Bureau of Mines salt 
survey and apparently covers only 87% 
of the total imports. 


* Chemical Markcting Reporter. V. 206, No. 27, 
Dec. 30, 1974, p. 31. 


Table 9.—Salt shipped to the Commonwealth of Puerto Rico and overseas areas 


administered by the United States 

1978 1974 
Area uantity Value Quantity Value 
3 (thou- (short (thou- 
tons) sands) tons) sands) 
American Samoa een A «44 505 $24 215 816 
Puerto Rico LL L2 LL LL LLL LL lL22lll.--- F 18,674 * 1,716 18,694 1,758 
Virgin Island * 360 * 20 98 19 


r Revised. 
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Table 10.—U.S. exports of salt, by country 
(Thousand short tons and thousand dollars) 


1978 1974 
Destination — — — — 
Quantity Value Quantity Value 
%% ũ ²³0ðmÄ—̃t⅛˙ ůt. 7⅛˙¼˙%ũfnntm½7sĩ?%5.“h eM E LU (1) 1 20 
Bahamas eege 3 118 2 66 
Belgium-Luxembourg ................---..-.....-...-.- (1) 1 49 
COMBOS: <2 fis oe ent toch eck a ewes ewes 661 3,383 464 2,850 
Costa Rica ̃ ˙ w hee a x EE E V 03 36 
Henne ⁵ ð y Ee aus 1 19 1 18 
e ß ER 1 14 e) 13 
Japan ceo i ꝗ Se tL Lbs EE 26 102 22 
Mexico lnc ee 5 81 23 160 
Netherlands Antille `... 1 69 1 85 
New Zealand `. e 1 81 (1) 20 
lll ⁵³ðEUſ/ ð K 1 63 1 45 
ut BE = . ³ A die E 1 107 
Philippines runc ee seus eee eee 1 1 e 2 
Saudi Arabia ........ 2.2 c LLL LL LLL LL L2 c lll 2.2-- 2 161 887 
South Africa, Republic of -..._._-._-___---_-___--------- 1 20 1 2 
Trinidad and Tobagaa ooo «444 «4„ (1) 15 1 9 
United Arab Emirates 2 44 1 28 
United Kingdom `... ee 22 C) 61 65 
BEE EE A 1176 11 292 
gv, "WEE =à 609 4,400 621 4,216 
1 Less than 34 unit. 
Table 11.—U.S. imports for consumption of salt, by country 
(Thousand short tons and thousand dollars) 
1978 1974 
Country ume En 
Quantity Valye Quantity Value 
Bahamas 1... 0 50m 2 eo ore ee ee eee tee r 889 r 3,883 931 8,934 
Ge 1,079 6,421 1,238 6,580 
ei TEE ete eee nic SUE NE 143 645 9 
Germany, Week «4«łͤ%«4ł4„4„ die 1 177 
J77//0§õ§%ũ d 973 2,166 1,018 2,939 
Netherlands... LLL -ananasas Sa Se 
Netherlands Antilles `... 44444444 123 440 8 451 
JJ ð«ð ⁵ð EEN (3) 49 (3) 
::. ³˖˙W¾⸗A.... hm. eo ee r 3, 207 r 12,654 8,858 14,428 
r Revised. 
DN ve salt brine from West Germany through Baltimore customs district, 8,800 short tons 
926). 
3 Less than unit. 
Table 12.—U.S. imports for consumption of salt, by class 
(Thousand short tons and thousand dollars) 
In bags, sacks, barrels or Bulk 
Year other packages (dutiable) (dutiable) 
Quantity Value Quantity Value 
s.p GE 26 536 8,437 1 
1918 EE EH 27 659 r 3,180 * 11,9965 
J/·r xx 28 746 13,830 118, 681 


r Revised. 
him salt brine from from West Germany through Baltimore customs district 8,800 short tons 
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Table 13.—U.S. imports for consumption of salt, by customs district 
(Thousand short tons and thousand dollars) 
1978 1974 
Customs district 
Quantity Value Quantity Value 
Baltimo JU WË Se ee EES EES 176 146 106 591 
Qo. 00 ER a Se atn r r2 48 248 
e r ILENE SEN Ee Tee OARS a3 169 101 196 
DA, l WEE EE Ee 
TTT M ` EE EE EC 122 595 96 460 
Detroit Mih ener NP . D 588 2,950 671 8,491 
sde, A, LEE 59 829 62 431 
LU ET a Galii quu ae Ecos lese alic edi sea t 162 409 150 564 
Mdb. NEL. tao gg st eens 234 1,151 241 1,281 
„ccc 17 e e 
BMG r . gen WS 11 40 
Mew: Dolce EE EE SCRIP Ie 201 r 755 202 946 
lU) A ee . 35 147 29 130 
. tates EE COP LUE RUP" 10 81 10 76 
z RR ` EE EE EE Ee RN (1) 8 (1) 3 
DAL MM Ql Ed 194 1,140 151 

Portian EDU, TA ERE HM a 302 685 4 1,181 
. Di RR EP EE 25 76 — P. 
11 ̃ ͤ— sim 2 ˙ 1 H 2 55 
GGP QUERER tls 135 541 240 971 
Soo [0 VE. ST QC E SORS MA VE dC 251 932 271 1,129 
Bud Wie eer 497 1,002 505 1,278 
Lafe "DEE CRESCE ARIA 59 442 20 90 
TTT... E EE EE? (1) 82 (1) 78 
...... ee lO r 3,207 r 12,554 8,8358 14,428 


Table 14.—U.S. imports for consumption of salt, by use as reported by salt producers 
(Thousand short tons) 


Use 1978 1974 

eee . . . 1.227 1.354 
e . . I aao males ia 970 957 
Water conditioning service companies —.___....__________________--____ 129 194 
69% e ROREM T ——̃̃ EE 422 424 
yi | AA ] EE . . 2.748 12,930 


1 Data does not add to total shown because of independent rounding. Disagreement with totals 


in tables 


1, 11, 12, and 13 is because of incomplete data on the uses of imported salt. 


WORLD REVIEW 


World salt production in 1974 was 
estimated at 172 million tons. Distribution 
of the salt production in 1974 by continent 
follows: ~- 


Million 
tons Percent 
99 67.2 85 
No pas 59.0 84 
CTC 33.4 20 
DONNA. ü— icit: 5.4 8 
South America |. ... 5.3 3 
PY. pea eee ae ae 2.1 1 
The 12 top-ranking  salt-producing 


nations, which accounted for 81% of the 
world’s salt, are listed below in order of 
percent of world salt output: 


United States 
People's Republic of China 11 
U.S.S.R 


——Ü—U—— l cc mc c ccc ctm 


———— —)U—w ee vm "mm vm 


DO Oo C0 Q9 wh & EE? 


Australia.—Solar salt production in West- 
ern Australia became a major industry 
with production of about 5.3 million tons 
per year, and this rate was expected to 
double within a few years. Capital expendi- 


SALT 


tures for salt production were estimated at 
$79 million. The companies operating in 
Australia were Shark Bay Gypsum Co., 
Dampier Salt, Ltd., Leslie Salt, Pty., Ltd., 
Texada Mines, Ltd., and Lefroy Salt, Pty., 
Ltd. Most of the salt produced was ex- 
ported to Japan.“ 

Canada.—Domtar Chemicals Ltd. was 
expanding its salt facilities at Unity, 
Saskatchewan, by 38% to 200,000 tons 
per year. Expenditure for this addition 
was estimated at $1.5 million.* 

China, People's Republic of.—The Peo- 
ple's Republic of China (PRC) continued 
to be the world's second-ranking producer 
of salt. Mechanization and bulk handling 
techniques were responsible for gains of as 
much as 25% in 1974 output. Most of the 
PRC's salt came from solar evaporation 
of seawater, and many valuable byproducts 
besides salt were extracted from this raw 
material. Some of the salt fields were 
inland, such as the Chilantei field in 
Ningsia Hui Autonomous Region, but 
most of them lay along the coast. The 
largest of these was the Tangku salt field 
on Pohai Bay near the city of Tientsin. 
Rock salt was mined in Yunnan, Kiangsi, 
and Hunan Provinces. 

Denmark.—A major salt producer in Den- 
mark was Dansk Salt I/S, located near 
the town of Hvornum in eastern Jutland. 
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The salt supply was a salt dome about 
1.9 miles in diameter and 2.5 miles in 
depth located about 2,000 feet below the 
surface. Solution mining was employed to 
remove the salt, and the brine was evapor- 
ated in vacuum pans. Production capacity 
was estimated at 386,000 short tons per 


year. 

Salt production in Denmark in 1973 
was reported to be 406,000 short tons; 
184,000 short tons were exported, pri- 
mari to Sweden and Norway. These 
exports were offset by the importation of 
189,000 tons of salt primarily from West 
Germany, Italy, the U.S.S.R., and Poland.’ 

Mexico.—The world's largest solar salt 
producer, Exportadora de Sal of Guerrero 
Negro, Baja California, has previously 
supplied Japan under contract 2.8 million 
tons of salt per year at $3.56 per ton. In 
June 1974, the contract was increased to 
ship 3.3 to 3.7 million tons of salt per 
year at a 40% increase in price to $4.98 
per ton. A project is under construction 
which will increase production capacity 
by 3896 to 6.5 million tons per year. 


5 Skillings’ Mining Review. Solar Salt Now Maj 
Australian A V. 63, No. 44, Nov. 2, 19/4, 


* Engineering and Mining Journal. V. 176, No. 
1, January 19/5, p. 88. 

1 Indus Minerals. The Industrial Minerals 
No. 89, February 1975, pp. 9-11, 


Table 15.—Salt: World production, by country 
(Thousand short tons) 
Country ! 1972 1978 1974 P 
North America : 
——À e r ee —À ee ea ee — e =. 1.286 1, 182 
Canada 252-2 ³ AA] 8 6,417 5,566 5,704 
Costa. TEE eg 14 15 
Dominican Republic * .... ccc Lc LLL LL LLL L.-s 48 43 
EL Salvador ..— Tn.... aer nnm nee nue 82 89 29 
„„ ⁵ d Ee 30 r 86 

/// ⁰ ˙⁰ém—m—T—̃m̃m—ꝛ 0x. . 8 830 830 830 
Maxico EE 5,025 4,761 * 4,740 
etherlands Antilles 222 220 530 530 
1 elo ete oti Chee oe ee oe oe Se ee * 11 * 11 11 
JJ OPE ↄ ET 8 12 23 * 28 

United States (including Puerto Rico) 
goth GE 14,434 12,847 14,835 
United States `... ee E 30,587 $1,564 31.559 
%%% 8 29 29 29 
Argentina i r 905 771 * 780 
Pras EMMERICH ET * 2,390 044 * 2,090 
Chile EE 482 $80 * 390 

bia : 
Rock salt 25.2. oo es to uae 884 618 $ 650 
Other salt 743 929 * 990 
Pora EE 238 * * 240 * 240 
„ TEE 236 808 246 
ustria : 

Rock ga. EE 1 (2) 
Other salt .... 88 548 593 586 


Bee footnotes at end of table. 
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Table 15.—Salt: World production, by country—Continued 
(Thousand short tons) 
Country 1972 1973 
Europe—Continued : vg wt 
RM Tm r 247 * 240 
DEUS EE E 7 406 
France: 
eee 4,664 . 6,278 
CU UR ^ mcer — 1,109 * 1,100 
~ dy 
8 Oen BEE 2,411 2,520 
West (marketable) : 
Bb Lo odds c ripis opti E 6,644 1,236 
n r 2,683 4,009 
—; ascendi c esquina ation Ee 163 re 170 
Italy: 
eek: agit aud: brine mi e————— sm r 3,704 4,086 
Mating. UE EE 793 1.284 
"WM ͤ ̃ ͤ ͤ—— . ¼— T m EE ST TR (13) (n 
. TE Ecg 8,090 3.355 
Poland: 
"TT On b EE D WE VER Oe eee 1,833 1,389 
* G ———————————————————————— 1.985 2,005 
EC A ⅛˙«¼3u cos cis a ae 315 833 
—T—T—T—T—T—T—TPTPTPTPVPP—T—V—T—T—T—V—V—V—V—T— 234 * 230 
E EECH 3,469 8,633 
1" We a Me r 1,340 1,433 
Marine salt and other evaporated? |... h r 717 7 
c E EEN E E 282 81 
ERR ARCA AAA A A S NOS IE CLE r 18,448 r * 13,450 
United Kingdom 
c EE EE aa 1,430 L 
Yugoslavia .. ae eg 2 8.286 WI 
Algeria A PRAISE NIE RO 119 143 
fT — —˙—[ͤ?——— ptis 188 101 
6 Map EM HERD DOMNUM OR ge zs 
ED BONN ME Louie Mesi F EC 422 501 
"` cran Ireland aan deci n e nU bei 11 * 11 
TTV 309 118 
r .. ̃ ͤ . E * 65 48 
("TEE EEN d 1 41 89 
PODER Fo EE EC RA rell r*]1 
Bepublie oaaanbacecpemoimósddébist)-Maclobhe did oni 28 e 22 
eege 8 8 
DU too C MR ER IR RC QE. iar Heer ie 1 1 
BONN sing dsssb ttle ncaa uice uidixbiase catalan 6 27 
TTVN Ee 50 80 
O OER EE ELITE 84 46 
— EEN .2 2 
Somali. SY R EE EE 2 2 * 
TGT 408 431 
Coste West 12 Territory of: Marine salt 121 121 
Cc —y— — ————. —— 66 83 
e. ` ` ` Ay ⁵˙ 5 EE ß ARM Mie Ree POR 36 42 
ORE EE SAA) EE EE CR TE AT NA NA 
— — ä 2. —————— * wi 
ag ORE PY NEE " e 
Roget ee ee ee ee eee e 850 * 880 
„„ A AA ³ AA 174 188 
China, People’s Republic of è «4 anaes r mne 
I ge, EE e r 7,185 1.563 
pectet eter st de co E CENE Ee rm AR prt 198 * 220 
Iraq e biet; A RE ^H CELIO P “30 270 
Israel il ca OA. CRATE PTGS LIS htt nn dë : 115 
CCCC—Z— A ̃ MR Ee, Seek REESE, ET e A 
— AA A B. 75, SL VACRIE menm 28 
„ eee ees eee 40 * 44 
— F777. ĩðVç0]ðVu rE ERES Ue 498 He 
K VPC 5 11 
QT EE DEEL ELA TAO STORE Wë 9 10 
C ͤ—ͤ Ie aT cn Wd 89 r * 89 
11 ° 12 


> ra 
e e^» 9 d e 
SRB E22 33. 8812 EL. J, 68 


EN Ki 
882233 
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Table 15.—Salt: World production, by country—Continued 
(Thousand short tons) 
Country ! 1972 1973 1974 » 
Asia— Continued : 

Pakistan : 
Rock salt 22222522 e eo esed EE 899 417 421 
,, e . * 247 112 e 150 
FFG (( / (ſGAͥbf d ar in 242 243 * 248 
Ryukyu Islands * . . eae 6 6 
Sri Ä ³⁰¹ WWAͥſ ll AAA teca 174 136 * 150 
Syrian Arab Republic 2... 2. Lc cL LLL LLL LS LLL. 55 re 65 e 55 
C ⁵⅛²?ê?:ẽm . e ¼ ꝛ 0 485 419 400 
h a iR as s 180 180 180 
lr ⁰ͥ AAA 8 474 r e 550 e 550 

Vietnam 
Ortho tee edel e 165 165 165 
uth: «cR dl lect Sete ee e M te r 212 220 e 220 
Yemen, Arab Republic af. 1 1 E 
Yemen, People’s Democratic Republic of fl 83 re 83 * 83 
Oceania : 
Ah! Tn da s 3,682 5 4.473 e 5.290 
New Zealand mem Geh Eed r 66 112 60 
ße ß ee m ow EE we * 161,850 166,611 172.228 
* Eatimate. P Preliminary. ? Revised. NA Not available. 


! Salt is produced in many other countries, but quantities are relatively insignificant or reliable 


data are not available. 
3 Less than 14 unit. 


- 


3 Includes an average annual production in the Canary Islands of about 18,000 short tons of marine 


salt. 
* Year beginning March 21 of that stated. 
5 Excludes Victoria. 


TECHNOLOGY 


A survey of the energy requirements for 
various types of salt production was con- 
ducted in 1974. Average energy usages 
for the different classes of salt follow: 


Kilowatt- Thousand 


hours Btu 

per ton per ton 
Salt in drinne 6.0 20.5 
Solar-evaporated salt 23.5 80.1 
Mined rock salt 29.5 101 
Vacuum-pan salt 1,230 4,190 


U.S. dependence on foreign oil has fre- 
quently led to the suggestion that about 
a year’s supply of petroleum be stored 
for future use in underground cavities 
created by solution mining of salt. The 
storage volume required would be about 
3.2 billion barrels, or 18 billion cubic feet. 
The volume created by all the solution 
mining of salt in 1974 would accommodate 
less than 8 days of U.S. petroleum con- 
sumption. About 47 years of solution 
mining at this rate would be required to 
create sufficient storage volume for 1 year’s 
petroleum supply. This figure is a minimum 
and would apply only if there were no 
cavern failures and if all of the under- 
ground volume were made available for 
petroleum storage. Neither condition is 
a practical probability. There are no known 


salt cavities which are not now being 
utilized for other purposes. 

At Huntorf, West Germany, an aban- 
doned salt cavity is to be used to store 
compressed air which will be pumped into 
the cavity during off-hours and withdrawn 
to generate electricity during peak de- 
mands. The cavern has a volume of about 
10 million cubic feet and is 2,000 to 2,600 
feet below the surface. Air pressure up to 
1,000 pounds per square inch will be 
used. The powerplant is designed to deliver 
290 megawatts of power.* 

Preliminary steps toward building a 100- 
million-gallon-per-day desalination plant to 
be fed by Colorado River waters were taken 
by the Office of Saline Water, near Yuma, 
Ariz.’ 

A novel use for salt was under develop- 
ment by the firm of Pope, Evans, and Rob- 
bins in Alexandria, Va. About 1 part of 
salt and 10 parts of limestone were injected 
into the combustion chamber of a small 
boiler to minimize sulfur contamination in 
the stack gases. Limestone was the active 
reagent to convert the gaseous sulfur 


8 Chemical Engineering. More Construction and 


Expansion in the News. V. 81, No. 14, July 8, 
1974, p. 29-30. . 
9? Chemical and Engineering | News. Desalting 


Tests Have Begun. V. 52, No. 30, July 29, 


1974, 
p. 12. 
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compounds to filterable solids, and the salt 
apparently acted only as a catalyst in the 
reaction. The presence of salt, however, 
improved the effectiveness of sulfur re- 
moval. The results of this experimental 


work will be applied to a full-size, 30- 
megawatt powerplant in Rivesville, W. Va., 
which is scheduled for startup about April 
1976. If successful, this process could 
develop a sizable new market for rock salt. 


Sand and Gravel 


By Walter Pajalich 


In 1974, sand and gravel production, in- 
cluding industrial sand and gravel, de- 
creased about 1% to 979 million tons, val- 
ued at $1.5 billion. The value increased 
about 7% over that of 1973. 

About 97% of the sand and gravel pro- 
duced was used as construction aggregate 
and about 3% was used as industrial sand 
and gravel. Of the total construction ag- 
gregate, about 9676 was produced by com- 
mercial operations and 4% by government- 
operated pits with their own crews and 
equipment for use on publicly funded proj- 
ects. Of the total construction aggregate, 
about 75% was used commercially and 
about 25% was used for publicly funded 


projects. 

Alaska, with reported sales of 118 mil- 
lion tons of sand and gravel, became 
the leading State in the Nation. Most of 
this was unprocessed sand and gravel sold 
by the Bureau of Land Management from 
Federal lands for use in the construction 
of the oil pipeline. Accurate consumption 
figures on the pipeline will be available 
in 1975. When the increase of 102 million 
tons, above the usual sand and gravel pro- 
duction in Alaska, are excluded from the 
National statistics, sand and gravel produc- 
tion decreased about 11%. 


oe engineer, Division of Nonmetallic Min- 
erals. 


Table 1.—Salient sand and gravel statistics in the United States 
(Thousand short tons and thousand dollars) 


1970 1971 1972 19732 1974 8 
Production: 
Process 
San 
Quantity .............-- 320.764 327.947 330.384 346.996 822,607 
Values 362,308 398,469 418,050 412,292 494,509 
Gravel : 
Quantity 517,358 483.748 461,925 $10,031 404,411 
Valre .........- 604,414 608,847 607.263 106,329 697,975 
Unprocessed : 
Sand and gravel: 
Quantity 76.676 81.740 92,485 97.627 222,666 
Value ----------------—- 41,191 50,286 63,002 70,684 119,888 
Industrial: 
Sand: 
Quantity ..............- 29.145 26,161 29,530 28,974 28,024 
Value ......-......-..- 101,191 91,371 112,386 110,065 135,357 
Gravel : 
Quantity ............... 28 ex SE ue 1,046 
Value ............---.- a on m ES 8,342 
Total : * 
Quantity 943.941 919.593 914.324 983.629 978.754 
alue ---.-------- 1,115,705 1,148,969 1,200,701 1,359,370 1,461,071 
Güntlt 879 715 761 800 394 
Ile ee 1.600 1.227 1.379 1,576 839 
rts: 
Quantity -.--------------------—- 1.210 1,728 1,821 1,744 2,256 
Value oae 8 5,944 6,745 7,178 8,597 11,664 


1 Puerto Rico excluded from all sand and gravel statistics. 
3 Data not directly comparable with those of previous years because of changes in industry coverage 
(1973, 1974) and canvass form (1974). 
3 Unit value of sand or gravel may be lower than construction aggregate (1974) shown in tables 


2 and 3. 


* Data may not add to totals shown because of independent rounding. 
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New Data Collection System.— The 1974 
sand and gravel canvass form was modi- 
fied. Every location where sand and gravel 
is mined, on land or water, was classed as 
an "operation" and a canvass form record- 
ing production and other data was re- 
quested annually. A company with num- 
erous operations prepared a canvass form 
for each operation. In most cases a proc- 
essing plant was part of the operation. At 
some operations there was no processing 
plant and the material was sold or used as 
mined. 

In former years the number of sand and 
gravel mines in the United States was 
based on a processing plant count. Because 
some operations have more than one proc- 
essing plant at one location and others 
have none, the mine count is now based 
on “operations” as defined above. 

Production of sand and gravel and its 
use as a construction aggregate in 10 dif- 
ferent use categories was collected. As 
“Concrete Aggregate’ the use pattern has 
been divided into ‘“‘Nonresidential and res- 
idential construction," Highway and 
bridge construction,“ Concrete products, 
such as blocks, pipe, bricks, etc., and 
"Other uses such as dams, waterworks, 
airports, etc." Other processed aggregate 
uses were “Bituminous paving" and "Road, 
base and subbase," "Fill," and “Other.” 
As unprocessed aggregate the use pattern 
has been divided into "Fill" and "Road. 
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base and subbase." 

All of the above uses of construction ag- 
gregate were classified into two divisions, 
aggregate material used for commercial 
projects" and “publicly funded projects." 
Aggregate used for construction projects 
financed by county, State, or Federal gov- 
ernment funds was classified as used on 
"publicly funded projects." Some counties, 
States, and Federal agencies own and op- 
erate, with their own crews and equip- 
ment, sand and gravel operations. These 
noncommercial operations were also can- 
vassed, data on them were collected and in- 
cluded in the "publicly funded projects" 
classification. About 4% of the Nation's 
sand and gravel came from these operations. 

Production data were collected as sand 
and gravel and the use pattern data were 
collected as construction aggregate. Unit 
value per ton of sand or gravel, in most 
were made comparable with the 1974 for- 
mat wherever possible. 

For statistical continuity, the 1973 data 
were made comparable with 1974 format 
wherever possible. 

Data in tables 11 to 15 will be collected 
on a 3-year rotational supplemental form. 
The same data will appear again in 1977 
and in 1980. Other basic data about the 
industry will be collected in 1975 and 
1976, and repeated in subsequent 3-year 
periods. 


SAND AND GRAVEL 
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Figure 1.— Production and value of sand and gravel in the United States. 


DOMESTIC PRODUCTION 


Alaska, with reported sale of 118 mil- 
lion tons of sand and gravel ranked first 
in the Nation. California was second with 
a production of 105 million tons. Michigan 
ranked third. Other States producing sub- 
stantial quantities of sand and gravel, in 
descending order of production, were Illi- 
nois, Texas, Ohio, Minnesota, and New 
York. Combined, the eight leading States 
accounted for 477 million tons, about 4996 
of the total U.S. output. The value of 
sand and gravel in these eight States was 
$619 million, 4396 of the Nation's total. 

The number of construction and indus- 
trial sand and gravel operations increased 
from 5,681 in 1973 to 6,967 in 1974. This 
was due in part to increased coverage of 
the industry. These operations were owned 
by 4,844 companies. 

Of the 6,967 sand and gravel operations, 
5,718 had processing plants associated 
with their land or dredging operations, 
1,249 had no processing plant and the ma- 


terial was sold as mined. Some of the 5,718 
operations have more than one plant on 
location for processing mined material 
from a single pit. 

There were 5,637 construction sand and 
gravel operations with a production under 
200,000 tons per year. These operations 
accounted for 33% of the total U.S. pro- 
duction. There were 780 operations with 
production between 200,000 and 500,000 
tons, and they accounted for 2696 of the 
production. The remaining 331 operations, 
with production over 500,000 tons, ac- 
counted for 4156 of production. 

There were 118 operations in the 
United States that produced only indus- 
trial sand and gravel and accounted for 
22 million tons or 77% of the U.S. in- 
dustrial sand production. All of these had 
a processing plant associated with the op- 
eration. Of these there were 107 operations 
with a production under 500,000 tons per 
year. 
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There were 101 construction sand and 
gravel operations that produced some in- 
dustrial sand and gravel. These accounted 
for 29 million tons of sand and gravel of 
which 6.6 million tons was industrial sand 
and gravel or 23% of US industrial sand 
production. 

The following information is based on 
5,636 operations which completed the 1974 
supplemental form. These firms produced 
790 million tons of sand and gravel and 
accounted for 81% of the total U.S. pro- 
duction in 1974. 

About 62% of the production of these 
operations came from dry pits, 27% from 
wet pits on land, 6% from nonnavigable 
riverbeds, 4% from navigable riverbeds, 
and the remaining 1% from lakes, bays, 
and oceans. The most common method of 
mining was with a front-end loader. About 
39% of the production was by front-end 
loader, 27% by dragline, 19% by a dredge, 
9% by shovel, and 6% by other methods. 
The producers indicated that 47% of 
their production came from land which 
they owned, 33% from leased land on a 
royalty basis, 11% from lands where only 
the mineral rights were leased on a royalty 
basis, 7% from leased public lands on a 
royalty basis, and 2% was mined from 
lands where they own only the mineral 
rights. 

The total estimated capital investment 
at these operations was about $2 billion. 
Capital investment was based on the esti- 
mated 1974 yearend market value of all 
physical fixed assets including mining 
equipment, processing plant, buildings at 
mine site, and all trucks, barges, or other 
transportation equipment associated with 
production. Excluded are cost of land, min- 
eral rights, and inventories. The estimated 
sand and gravel reserves at 3,145 operations 
which responded to this question was 8.4 
billion tons. 

Factors that have added to the consumer 
cost of sand and gravel included increased 
labor costs, growing land values, cost of 
land rehabilitation, cost of fuel, and longer 
haulage distances. 

The industry continued to make progress 
in the use of larger operating units, more 
efficient portable and semiportable plants, 
versatility of plant capacity, and greater 
awareness of pollution control and land 
rehabilitation. 

Mechanization of material handling has 
virtually eliminated the need for haul 
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trucks and front-end loaders within the 
Capital Aggregates, Inc., new 715-ton- 
per-hour sand and gravel plant. Field 
and conventional belt conveyors, traveling 
stackers, and gravity withdrawal, handie 
the material from the pit, through process- 
ing and to loadout hoppers. Capital Agere- 
gates, is a subsidiary of H.B. Zachry, Inc. 
The new plant, located southeast of Austin, 
Tex., occupies some 459 acres of land 
divided by the Colorado River. The deposit 
varies from 65% sand, 35% gravel, to a 
50-50 mixture. The average depth of the 
deposit is 36 feet. It is covered by about 
10 feet of fine sand which is used in the 
hot mix asphalt plant or is sold as fill 
material. Mining is being done by a 3-';- 
cubic-yard bucket dragline. A dredge will 
replace the dragline once the pit is large 
enough.“ 

Cooley Gravel Co. of Denver will open 
its third aggregate operation in 3 years at 
Rocky Flats, 15 miles northwest of Denver. 
Some 500 acres of high-quality reserves 
surround the plant. Construction started 
in April and full production is scheduled 
for the spring of 1975. Initial capacity 
will be 700 tons per hour with a potential 
of 1 million tons per year.“ 

West Coast Silica, of Overton, Nev., has 
been purchased by Johns-Manville Corp. 
and will operate as part of the latter's 
mining division. The silica sand is used 
in asbestos cement pipe, for irrigation, and 
water and sewage transmission.* 

Spezio Construction Co. purchased the 
Pittsford Gravel Corp. at Mendon, south 
of Rochester, N.Y., in 1961, and mined the 
deposit profitably until 1968. The company 
than decided to make the mined out pit 
a landfill for demolition and excavation 
debris to build the 580 acres up to ground 
level for a 3,000-unit housing develop- 
ment. Careful engineering, planning and 
execution, and a great deal of public 
relations work were needed to overcome 
obstacles to the project. With the landfill 
now almost completed, work will start on 
the housing development with many bene- 
fits for the town of Mendon 


rs. Deliver 
ucts, v. 


2 Robertson, Joseph L. Belt Conve 
Material from Pit to Loadout. Rock 
77, No. 2, February 1974, pp. 38-41. 

3 Rock Products. Rock Newscope. V. 77, No. 2. 
February 1974, p. 17. 

* Rock Products. Rock Newscope. V. 77. No. 3, 
March 1974, p. 17. 

5 Pit & Quarry. Public Antagonism Converted to 
Staunch Program Converting Waste Site to Valuable 
5 V. 66, No. 8, February 1974, pp. 84—85, 
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Yuba Goldfields, Inc., of California has 
formed the Yuba Aggregate Division as 
the firm's marketing branch for sand and 
gravel throughout the State. The company 
is planning to develop a major cement 
and concrete manufacturing-oriented in- 
dustrial complex at Yuba's 10,000 acre site 
at Hammonton.’ 

HC&D, Ltd., announced plans to begin 
producing artificial sand within 18 months 
in Hawaii. “Man-sand,” short for manmade 
sand or manufactured sand, will be made 
from pulverized lava rock dug from the 
firm's Kapaa quarry on Windward Oahu. 
The new sand is reported to be stronger 
than coral beach sand and is competitive 
in price. Under present projections, the 
plant situated next to the quarry, will be 
completed in mid-1975 at a cost of $5 
million. At that time, the company will 
be able to completely phase out its beach 
sand dredging operation. 

Construction has begun on a several- 
hundred-acre site near Hoffman, N.C., of 
a new silica glass sand plant. The new 
company, Carolina Silica, Inc., will supply 
high-quality silica glass sand to the glass 
industry in North Carolina. This will be 
the only plant of its kind in the State. 
The plant, located approximately 12 miles 
south of Southern Pines on U.S. Highway 
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No. 1, will also produce filtration and 
blasting sand, which will be marketed by 
Southern Products and Silica Company. 
Mining will be done by a hydraulic method 
employing water under high pressure. 
Processing will include washing, screening, 
and classification. Following this the ma- 
terial will go through a flotation process, 
then it will be dried and sorted according 
to particle size and placed into storage 
silos.‘ 

Georgia Marble Co., a leading Georgia 
producer of crushed and dimension stone, 
has discovered a high-grade sand deposit 
near Junction City and is in the process 
of developing the deposit. Sales will be 
made primarily to glass manufacturers in 
the Atlanta area, but the product will be 
available also to other users of high- 
quality sand. 

Pennsylvania Glass Sand Corp., Division 
of ITT, Corp., is completing construction 
of a 134-ton-per-hour glass melting and 
foundry sand plant near its Mill Creek, 
Okla., operation." 

The program of the Mining Enforcement 
and Safety Administration calls for stricter 
enforcement and inspections in the future. 
By 1975, they expect to inspect every 
aggregate operation in the country. 


CONSUMPTION AND USES 


In 1974, U.S. consumption of sand and 
gravel amounted to 979 million tons valued 
at $1.5 billion. The construction industry, 
the prime user of sand and gravel, con- 
sumed 97% of the tonnage, representing 
90% of the value of the sand and gravel 
output in 1974. Of the sand and gravel 
consumed by the construction industry as 
concrete aggregate, 24% went into non- 
residential and residential construction, 


8% into highways and bridge construction, 
7% into concrete products, and 2% into 
other. Bituminous paving consumed 15%, 
roadbase and subbase 16%, fill 3%, and 
other consumption 2%. As unprocessed 
sand and gravel, 11% was used as fill and 
12% as roadbase and subbase. 

Industrial uses were expanded to include 
gravel which was used for metallurgical 
purposes. 


PRICES 


Representative carlot prices of sand in 
14 cities at the end of 1973 ranged from 
$1.35 per ton in Detroit to $5.50 per ton 
in Chicago, according to the Engineering 
News-Record.” The average of the sand 
prices reported was $3.05 per ton com- 
pared with $3.55 per ton in 1973. Prices 
for either %- or 12-inch gravel ranged 
from $0.75 per ton in Birmingham to $5.45 
per ton in Los Angeles. The average of 
the %-inch gravel prices reported for 14 


cities was $3.55 per ton compared with 
$3.66 per ton in 1973. For IH - inch 
gravel, the average for 14 cities was 33.52 
per ton compared with $3.92 per ton in 
1973. 


e Pit & Quarry. Industry News. V. 67, No. 6, 
December 1974, p. 19. 

7 Pit & Quarry. Carolina Silica Building Glass 
Sand Operation. V. 67, No. 2, August 1974, p. 19. 

8 The Glass Industry. Newsletter. V. 55, No. 7, 
July 1974, p. 6. 

9 EH News-Record. V. 193, No. 24, Dec. 


5, 1974, pp. 28-29. 
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Based on the Bureau of Mines canvass, 
the average value of processed sand and 
gravel sold or used by producers, f.o.b. 
plant, was $1.64 per ton; unprocessed 
sand and gravel was $0.54; industrial 


FOREIGN 


The U.S. exports gravel, construction 
sand and gravel, and industrial sand. In 
1974, gravel exports totaled 472,896 tons, 
valued at $667,942, construction sand and 
gravel totaled 658,801 tons, valued at 
$1,131,845, industrial sand totaled 1,123,- 
954 tons, valued at $9,864,134. Canada 
received 98% of the gravel and Mexico 
1%, and the remainder was shipped to 
20 different countries. Canada received 


WORLD 


France.—In 1973 France produced 207 
million tons of gravel. The projected pro- 
duction rate of the industry is expected to 
grow at 9.396 per year for the next 5 
to 6 years. Most of the sand and gravel 
industry is dispersed, with a few major 
companies and many family businesses. 
The major sources of sand and gravel are 
the Seine, Rhéne, Loire, and Rhine Val- 
leys. Imported sand and gravel comes from 
the United Kingdom. British sea-dredging 
companies land marine gravel at channel 
ports, particularly at Dunkirk. 

The Groupe Garon, in Lyons, is the 
second largest sand and gravel producer 
in France with an annual output of 12 
million tons. The firm has operations on 
land and also dredges in the Rhône and 
Saone Rivers. Another large company, 
Compania des Sablières de la Seine at 
Berniéres, some 13 miles southeast of 
Rouen, is mining a deposit alongside the 
river. Using dry-mining methods for the 
material above the water table and a 
dragline below the water table, the com- 
pany produces about 7,500 tons per day. 
About 80% of the sand and gravel from 
this deposit is barged into Paris and the 
remaining amount is trucked there.'? 

Germany, West.—To meet the shortage 
of natural sand in West Germany’s upper 
Bavarian region, a crushing plant was 
designed and erected by Freid R. Krupp. 
GmbH, near Rosenheim on the bank of 
the Inn River. The crushing plant reduced 
32 to 100 millimeter rounded gravel to 
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sand and gravel was $4.77 per ton. Overall 
average value of sand and gravel was 
$1.48; the comparable value in 1973 was 
$1.38. 


TRADE 


88% of the construction sand and gravel 
and the Bahamas 11%; the remainder was 
shipped to 26 different countries. Canada 
received 68% of the industrial sand and 
Mexico 28%, and the remainder was 
shipped to 58 other countries. 

Most of the crude sand and gravel im- 
ported in 1974 was from Canada. Almost 
all of the imported glass sand was from 
Australia. 


REVIEW 


0 to 4 millimeter concrete sand. The ca- 
pacity of the plant is 50 tons per hour.” 
Panama.—The new 200-ton-per-hour 
plant of Cantera Le Esmeralda near Ojo 
de Agua, is capable of simultaneously pro- 
ducing three different rock products plus 
sand. It can load and/or stockpile three 
different products at the same time. The 
operation can sell seven different products, 
either washed or dried. Most of the proc- 
essing is controlled by a single operator 
at a station above the jaw crusher.” 
Sweden.—A new Swedish law requires 
all machinery used for aggregate produc- 
tion to be totally enclosed, preferably in 
rubber. The law, while primarily designed 
to prevent dust, is also intended to cut 
down noise, and applies regardless of the 
plant location. The first aggregate plant 
to be built since the law was adopted was 
Armerad Betong at Sodra Sandby in south 
Sweden by A. B. Mataki, one of the 
largest road contractors in Sweden. The 
plant is located in a forest area away 
from any populated community. Dust 
sealing is achieved with rubber cloth and 
fabric. The dust exhaust from the crushing 
and screening units is trapped in dust 
collectors. Effectiveness of the airtight 
seals made it possible to reduce the size of 


10 Fish, Brian G. Quarrying in Wéer Quarry 
Management and ucts, VL No. 4, September 


1974. pp. 125-134. 

11 Bal on, H. Cone Crushers Reduce Gravel to 
Concrete Sand. Rock Products, v. 77, No. 11. 
November d Od pp. 48—49. 

Pit and Quan. New 200-ton-per-hour Panama 
Aggregates Pla isplays Efficiency, A V. 
67, No. 3, September 1374, pp. 11 
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fans and filters, in comparison to the use 
of conventional open hoods. The noise level 
was cut by the dampening effect of the 
rubber by 15 to 20 decibels.” 

United Kingdom.—During the past 10 
years the trend in the United Kingdom 
has been toward establishing fewer but 
larger sand and gravel companies. One 
of the major reasons behind this trend 
seems to be the increasing installation and 
upkeep costs of a new plant. A larger part 
of this stems from stricter environmental 
control regulations. It is not uncommon 
for efficient dust control and ancillary 
environmental protection equipment to cost 
at least as much as the processing plant. 
Also, the cost of the new plant often in- 
creases with size. Although the internal 
structure of the companies involved in 
sand and gravel industry has changed, the 
processing equipment used and services 
offered are still the same. 

The Stevens and Verney Committees, 
appointed by the Government in 1972, 
continued their investigation of problems 
relating to the aggregate industry. The 
Stevens Committee is reviewing legislation 
concerned with the planning control of 
mineral extraction and the Verney Com- 
mittee is looking into questions relating 
to the supply of aggregates. A preliminary 
report has been issued by the Verney 
Committee. 

Committees of the British Standards 
Institutions have changed and revised 
standards for rolled asphalt which elimi- 
nated many arbitrary restrictions. These 
restrictions formerly excluded many gravels 
from use in roads. New standards for con- 
crete aggregates and building sand have 
been published. These standards will per- 
mit and require the testing of aggregates 
in metric terms. This will complete the 
changeover to the metric system for the 
sand and gravel industry. 

The British Sand and Gravel Associa- 
tion, Ltd., research team is classifying 
aggregates. They are primarily concerned 
with the mechanical properties of aggre- 
gates in an unbound state for use as road- 
base. Their laboratories are testing aggre- 
gates for shear strengths. Pilot-scale trials 
are being linked to the results of laboratory 
studies to establish levels of shear strength 
required for satisfactory subbase perform- 
ance. Also, simple compaction tests are 
being developed for use in concrete and 
bituminous mixes. 
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Recent modifications of British Standards 
for bituminous roadbase materials will 
permit, in future design procedures, a 
wider range of aggregates than at present 
and the composition will be related to 
performance requirements. 

The compositions of most bituminous- 
coated road materials were covered in 
British Standards and bituminous mixes 
of other compositions were included in 
the Department of Environments Speci- 
fication for Roads and Bridges. These 
standards contained some mixes which 
were seldom used and materials of very 
similar composition were found in the 
various standards. Because of these com- 
plexities and changes in use and road- 
loading conditions, one set of British 
Standards covering all types of bituminous- 
coated road materials have been adopted.“ 

A single screw sand and gravel suction 
dredge, built by Ailsa Shipbuilding Co., 
Ltd., has been delivered to British Dredg- 
ing, Ltd. The 4,425-ton vessel is designed 
to pump 2,200 tons of dredged material 
per hour at depths of 75 feet. However, 
the vessel can operate at depths of 148 
feet when necessary. The dredged material 
is processed and stored in the hold. On 
every voyage the dredge can produce 
3,556 tons of drained sand and gravel.” 

Britain's largest producer of aggregates 
has installed radar on their pit tugs used 
to push sand and gravel laden barges from 
the extracting area to the processing plant. 
Because of the company's policy on recla- 
mation, islands have been left in the pit. 
The prime objective of the radar is to 
prevent the tugs from running aground. 
On a foggy day losses from running 
aground have been as high as 800 tons of 
production. Each barge carries about 150 
tons. With radar, the tug operators can 
home in on a selected guide post and 
deliver their cargo safely to the plant.” 

Yugoslavia.—Gammerler & Co. delivered 
a complete aggregate processing plant for 
a ready-mix concrete operation in the 
center of Belgrade. The plant was specially 
designed to fit a limited space on the right 


13 [ronman, Ralph. Swedes Legislate Total Plant 
Enclosures. Rock Products, v. /7, No. 4, April 
1974, pp. 54—55. 

1 Peattie, K. R. Developments in Coated Mate- 
rials. Quarry Management and Products, v. 1, No. 
4. September 1974, pp. 137-144. 

15 Cement Lime and Gravel. New Dredging Ves- 
sel Launched. V. 49, No. 2. February 1974, p. 42. 

16 Ironman, Ralph. European Editor International 
WE t AS Products, v. 77, No. 11, November 

, p. 28. 
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bank of the Danube. The sand and gravel 
is delivered in ships with a 70,000-cubic- 
feet carrying capacity. Unloading is done 
by floating unloaders. The unloaders are 
equipped with scoop wheels that can be 
lowered into the ships. On land the material 
is fed from the stockpile to the processing 
plant. The processing plant consists of six 


MINERALS YEARBOOK, 1974 


steel silos, five with a capacity of about 
7,000 cubic feet and one with a capacity 
of 10,000 cubic feet, a jaw crusher for 
oversized material, two double-deck screens, 
a 6-inch centrifugal pump, and 8-inch 
hydrocyclones have been installed for sand 
recovery." 


TECHNOLOGY 


Macomb County, Mich., highway off- 
cials are testing a thinner, less complicated 
pavement design expected to cut construc- 
tion costs by 19% on 4 miles of roadway 
in metropolitan Detroit. The design has 
a 6-inch pozzolan base and a 7-inch non- 
reinforced concrete overlay. Conventional, 
comparable roadways have a 6-inch sand 
base, 4 inches of crushed stone, and 9 
inches of concrete. The new design has 
no expansion joints; contraction joints are 
unpinned, and skewed and sawed at inter- 
vals of 15 to 18 feet. The pozzolan is a 
mixture of fly ash, lime, and sand aggre- 
gate. This slowly forms concrete when 
about 10% moisture is added. The con- 
crete offers a savings in material costs. It 
is not known what effect the elimination 
of expansion joints will have on costs. 
Unpinned contraction cuts have been used 
since 1970, but expansion joints were 
eliminated this year for the first time. The 
overall effect of the test design on costs 
will not be known until next year. The 
design life of the pavement is 20 years.“ 

Use of gravel-bed filters for dust collec- 
tion is increasing. There were 26 cement, 
lime, and refractory companies using high- 
purity quartz gravel to clean hot abrasive 
dusts. Gravel-bed filters at these operations 
have been found to be highly efficient, 
having low operation costs and needing 
little maintenance. They operate at temp- 
eratures up to 900° F. The gravel-bed 
itself is relatively unaffected by temper- 
atures up to 2,000° F. Although the filters 
have been used mainly for dust separation 
in cement plants and in the lime industry, 
they find some application in other in- 
dustries. The filter medium is made up 
of uniformly sized, almost round, rough- 
textured 99% silica gravel. The gravel 
ranges in size from one-half to 4 milli- 
meters. The gravel-bed filter in the United 
States is built in accordance with an 
exclusive license agreement between Gesell- 


schaft für Entstáubungsanlagen (GfE) of 
Münich, West Germany, and Rexnord, 
Inc., of Milwaukee, Wis.” 

The Las Vegas Paving Co. is pilot testing 
an 80-ton-per-hour portable unit which 
will economically process and recycle as- 
phalt rubble. The rubble would become a 
source of usable raw material in road- 
building. Patent applications have been 
filed covering the Recycle Machinery, Inc. 
(RMI) Roadrunner and its operation. The 
inventors claim the process is profitable 
with no dust or fume problems. They 
estimate that every thousand tons of 
broken asphalt pavement contains about 
950 tons of crushed and graded specifi- 
cation aggregates and about 285 barrels 
of asphalt. A petroleum-based softening 
agent is an essential ingredient and a 1% 
to 2% addition of fresh asphalt is required. 
New aggregates are usually added to fill 
gradations. Overall savings are said to be 
up to 35%.” 

A program designed to reduce dust has 
also resulted in savings in the grading and 
wetting of heavily traveled gravel surfaced 
plant roads. Cost savings have been running 
$223 per day at one location and the dust 
stirred up by trucks is virtually eliminated. 
Coherex, manufactured by Vitco Chemical 
Corp., Golden Bear Div., is a stable, con- 
centrated cold water emulation of petro- 
leum oils and resins. The material requires 
no heat and can be diluted with cold 


17 Ironman. Ralph. European Editor International 


Report. Rock Products, v. 77, No. 2, February 
1977, p. 88. 

15 Engineering News Record. Test on Thinner 
Road sign 


ay Cut Costs by 19%. V. 1973, No. 
21, Nov. 14, 1974, p. 15. 

29 Environmental E ense & Technology. Gravel- 
Bed Filters Clean Industries’ Hot and Abrasive 
Dusts. V. 8, No. 7, duly 1974, pp. 600 ; 

Schueler, J. A. Gravel-Bed Filters in General 
Portland, Inc, Tampa, Florida Plant. Pres. at 
Ninth; Interac Rock Produce: Cement. Seminar, 
Dec. 4, 1973, Chicago, Ill. 

* Roads & Streets. Bituminous Old Asphalt can 
be Valuable Raw Material. V. 117, No. 6, June 
1974, pp. 105-106. 
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water, including seawater. The program 
involves continuous daily spraying for 
about 3 weeks. After this period the dirt 
and gravel surface becomes relatively 
smooth and dust free and requires only 
one daily spraying. Conrock Co. has found 
this program successful in controlling dust 
at their Irwindale plant in California.” 

At the Bureau of Mines Tuscaloosa 
Metallurgy Research Laboratory, experi- 
ments are being conducted on the recla- 
mation and beneficiation of foundry mold 
materials. The objective is to develop 
methods for reclaiming foundry sands by 
physical and pyrolytic beneficiation tech- 
niques. Also, research is being conducted 
on controlled expansion of foundry sands 
from low-grade olivine and on the suit- 
ability of other mineral products for 
foundry use. The Tuscaloosa Laboratory 
has been engaged in the development of 
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as the principal component. 

A new handling method has been de- 
veloped which allows aragonite, a pearly 
calcareous sand, to be used for beach 
restoration. The new method was developed 
by Marcona Ocean Industries of San Fran- 
cisco. An 8-ton capsule assisted by two 
high-pressure water jets and equipped 
with a discharge pump and a specially 
designed eductor valve, can pump 400 
tons of aragonite slurry ashore in an hour. 
Aragonite, the sand which forms most of 
the white beaches of the Bahamas Archipe- 
lago, has been mined from the ocean 
bottom and sold to the glass, cement, 
limestone, and carbonate beverages indus- 
tries.” 


21 Roads & Streets. Dust Control Program Saves 
Sracing: Watering Costs. V. 117, No. 5, May 1974, 
"22 World Dredging and Marine Construction. New 


| ‘al ilizi jas d el Method Created for Sand Slurries. V. 10, No. 12, 
structural materials utilizing reclaimed glass October 1974, p. 39. 
Table 2.—Construction aggregate and industrial sand and gravel 
sold or used by commercial producers in the United States 
(Thousand short tons and thousand dollars) 
1978 1974 1 
Quantity Value Quantity Value? 
Construction aggregate: 
Processed sand and gravel ...............- 720,204 1,033,810 708,150 1,166,721 
Unprocessed sand and graveln 97,627 70,680 212,610 112,771 
WEE à SESCH 
J. 3 28.024 185.85 
Gravel ............ LL LLL LLLLLLLLLLLL LLL 28.974 110,066 1,046 3,342 
Total ccc t 88 846,805 31,214,659 944,830 1,418,191 


1 Data not directly comparable with those of previous years because of changes in canvass form. 
? Unit value of construction aggregate may be higher than unit value of sand or gravel. 
3 Data does not add to total shown because of independent rounding. 


Table 3.—Construction aggregate and industrial sand and gravel 
. produced by Federal, State, or County crews from their own 


operations for sale or use 
(Thousand short tons and thousand dollars) 


Cocnstruction aggregate: 
Processed 


Industrial: 


Sand 


(E KT WEE 


sand and gravel ................ 
Unprocessed sand and gravel _____________. 


1973 19742 
Quantity Value Quantity Value 3 
23,868 25,768 
136,824 144,811 10,056 7,117 
186,824 144,811 83.924 82,880 


1 Data not directly comparable with those of previous years because of changes in canvass form. 
3 Unit value of construction aggregate may be higher than unit value of sand or gravel. 
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Table 5.—Sand and gravel production by State 
(Thousand short tons and thousand dollars) 
1973 1974 
State 

Quantity Value Quantity Value 

Alabama EE 9,805 13,870 12,454 19,120 
JJ Ce ea eect ees 14,999 19,913 117,152 52,788 
F ĩ˙iũé⁵³ .. b d 21,440 38,503 23,417 41,906 
Arkansas Lene 8 12,465 20,625 14.878 29,922 
CRIUTOF TEE 117,470 176,286 105,191 176,213 
%%% ³ ⅛¹¹¹ꝛ 6] ⁵˙wm¼; 0... 33.767 45.493 23.793 39,674 
Sonne 7,806 12,788 6,345 11,272 
Delaware 2.252 KA sete ese aa 3.408 3,678 2,396 3,783 
LEE 20,167 21,415 24,372 33,400 
Georgia e s E E E EE LELIXLILSec 4,976 6,781 4,989 9,639 
Le KETTER 153 2,012 990 2,379 
Ir ⁵⁵⁰¼( 8 8.393 10,246 1,665 10,484 
un MC —————— ——— — 43,649 62.029 42,705 68,566 
Indiani EEUU 27.731 35.015 26.077 35, 656 
OWS: Jas. ( ³·WOAAA ³ĩð³A2AA A Ld su 88 19.950 25.541 17.091 26,104 
Fill!!! nn 13.261 12.663 11.687 13.388 
Femme: cesoccilcEeé reve cues 10,331 14,627 8,710 12,887 
Louisiana 3222 y 13.748 21.165 12.341 27,181 
Maine: E 13.583 10,304 8,755 10,673 
Maryland ieren ee eee ee 12.845 29,625 11,690 29,386 
Massachusetts —— 18.743 26,910 17,334 26,665 
Mien 88 62.407 73.972 60.027 82.617 
Minne 8 37.935 39.438 86,720 42.310 
Mississippl 2-222: Eeer 14.251 17,383 14,439 19,487 
Ai 10.879 16.950 10.933 19,462 
Montana -------------------------------------- 11,694 13,819 4,242 6,126 
Nebraska veer 15.906 18,366 13,231 17,72* 
e DT, TEE 12,448 14,614 8,736 14.515 
New Hampshire 7,795 8.597 6.126 * 8223 
New Jersey uoles ⁵⁵ MEN d dei e cn 19,040 43,098 17,924 41.292 
New Medes eee owes 10.641 15,753 7,413 10,605 
New York ³Ü˙i. ³˙· AAA 29.544 41.396 30,614 46,652 
North roi. 15.897 19,327 12,784 20,844 
r y 6.011 6.021 4.991 6,211 
(el EE 48,987 69.982 41,363 68,258 
Oklahoma ee ³ðVA ⁰kum 12.154 14.941 8,708 13.772 
Oe. ⁵ðͤ y y EE 22.802 32.751 18.558 30.948 
Pennsylvaninknkk4444õ444«4„4„„„„ů„ 20.576 42.830 18.071 45.181 
Rhode Island .....................----...-..---- 2.429 3,095 2.184 4.605 
South Carolina. --------=------------------------- 8,179 12,628 7,380 13.054 
South Dakota ---------------------------------- 13.963 16,587 9,028 9,720 
Tennessee 4441 „„ 12.010 20.145 10,702 19,476 
'"Texal- nonne m)) y; d etie 38.546 60.706 42,466 81.364 
h Luce uA LL ie ML Msc eie ees 15,410 15,986 11.578 12.985 
Mon 4.041 3.581 2.894 3.588 
ir ³˙Üwm y 14.511 26.246 14.314 29,270 
Washington `... 21,935 30,132 22,842 35,030 
West Virginia ..___..-.--_-_------------------- 5.893 16,257 5.382 16,018 
Wisconsin ocu Enorme ud dee 40.250 43.647 28.850 34,571 
Wyoming cuoc Ee Eeer 6,201 11,635 5.532 9,508 
Totali. £3 ecoute d eee ite 983,629 1,359,370 978,754 1,461,071 


1 Data may not add to totals shown because of independent rounding. 
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Table 6.— Construction sand and gravel in 
(Thousand short tons 


Concrete aggregate 


Nonresidential Highway and 
ats and residential construction bridge construction 
Commercial Publicly Commercial Publicly 

funded projects funded projects 
Quantity Value Quantity Value Quantity Value Quantity Value 
Alabama ..-.......-...---.------ 2,398 8,865 47 187 195 839 1,006 1,928 
%%%%%//ꝙͤ—õ ꝓ U A 168 569 WwW Ww 49 138 2 6 
Arizona ___..------------------- 6,566 11,285 634 907 633 1,107 658 965 
Arkansas ----------------------- 5.249 10,536 153 263 452 879 372 736 
Glen ee 29.346 49,079 1.769 2,815 5,727 9.165 2,386 8,696 
Colorado „„ 4.625 9,346 645 872 287 612 1,023 1,652 
Connecticut ` kk 1,378 2,977 85 232 150 229 43 83 

Delaware ...............-.------ 221 602 W W W wW 
Floridā 22. 6,746 9,382 Ww W 1,075 1.816 1,849 2,111 

II esta cose sasees 2,394 8,322 23 29 272 896 
Hawaii 224-2. 6 sees 8 353 884 SA es 14 a 
IdARO WEEN 1.256 2.348 W Ww 233 456 230 269 
Illinois eec ée ee 10.357 14.166 68 91 2.348 3.482 1.893 3,136 
Indien ð ĩð 5,590 8.228 156 235 622 978 1,860 2,711 
I —“ 8.187 5,237 63 76 896 1,677 1,626 8,167 
Kanaaoe ss 2.851 3.732 53 66 504 620 1,648 1,844 
Kentucky ---------------------—- 3,519 5,294 — . 232 445 910 
Louisiana ---------------------- 4.733 11.212 W W 469 854 1.091 2.015 
Maine. A E 605 1.107 554 758 162 327 1.753 2,454 
Marylançdͥ «4 5.002 13.335 175 564 228 637 1,150 3.039 
Massachusetts 4.714 9.775 241 405 432 956 302 670 
Michigan 11.675 18,569 116 102 893 1.259 2,926 3.503 
Minnesota ................-.---- 6.112 9,631 301 514 1,396 2.095 959 1.405 
Miss iss iplaese 2.376 8.554 84 87 684 1,092 710 1,218 
Missourr 8.468 4.820 98 210 467 741 501 126 
Montana ...............-------- 563 1.386 58 182 70 158 219 269 
Nebraska `... 1,735 2.036 100 142 894 1,856 2.795 3,682 
Nevada ` agg 1,958 8,677 55 146 65 103 259 547 
New Hampshire 1,074 2.086 59 95 291 480 115 193 
New Jersey 3.773 1.564 W W 908 2.026 845 698 
New Mexico ...............-..- 1.903 8,775 99 191 83 209 59 93 
New York ...............-.-.--- 10.135 17,960 511 920 1.246 2,442 915 1,729 
North Caroling `... 3,335 5.641 51 66 288 596 249 376 
North Dakota .................- 848 2.221 W W 89 144 17 82 
Oħio EE ]½¼ůw 9,983 16,881 994 1,641 659 1,107 2.027 3,626 
Oklahoma .................-...- 3,298 4,714 85 87 350 584 432 595 
Oregon cciam neis et eae 3.149 6,018 261 601 530 802 721 1,258 
Pennsylvania `... 5.639 12.977 195 440 749 1,989 1.559 8,610 
Rhode Island 344 516 PA i 37 97 WwW WwW 
South Carolina ..............-.- 4.617 7.535 W W 126 189 Ss zu 
South Dakota 737 1.193 2 W 406 652 691 1.000 
Tennessee ____._._--_---.------- 1,850 3.508 184 289 426 946 302 585 
TOXS8) woe Seb m d eee 17.348 34.044 401 670 975 2.008 4.340 8.385 
Utah ee Ee 2.262 2.143 31 37 204 307 431 724 
Vermontkk hkk! 484 888 W Ww 56 197 90 114 
Viren 3.902 8.374 962 1.886 865 1.623 622 1.718 
Washington 5.265 8.366 185 323 399 732 321 707 
West Virginia 761 1.499 Ww W W W W W 
Wisconsin ..... g 4,017 6.088 160 192 1,126 1,285 1.322 1,656 
Wyoming 960 2.351 13 33 48 70 357 668 
Concealeiveid ee M SES 372 778 91 258 1.255 1.925 
Total? |. dds 214,840 376,890 10,002 16,974 29,889 50,472 44,126 "2,169 


See footnotes at end of table. 
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the United States in 1974, by State and by use 
and thousand dollars) 


(including use in ready mixed concrete) 


Other construction Concrete products Bituminous paving 
(dams, waterworks, airports, etc.) (cement blocks, bricks, pipe, etc.) (asphalt and tar paving) 
Commercial Publicly Commercial Publicly Commercial Publicly 
funded projects funded projects funded projecta 


Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value 


327 586 62 W 1.730 3,015 W W 906 1,710 765 1,241 
50 139 226 1,116 108 291 ee Ee 130 259 5,494 9,113 
211 616 W W 790 1.769 W W 1.522 2,384 2,274 5,114 
234 480 61 81 1,388 2,138 W W 1,558 2,139 155 1,398 
2,648 4,274 446 940 5,942 9,954 140 1,123 11,148 18.659 1,585 18,587 
193 871 127 212 628 1.159 W W 1.406 3,139 2.006 3.079 
203 403 WW W 1,016 1,853 31 68 719 1,566 221 568 
Ww W Zs oe 261 632 W W W W — — 
195 301 68 116 3.749 5.141 is xs 529 672 W W 
105 180 em -- 1,224 1,818 17 26 108 491 = = 
14 17 22 1 25 Z2 ee W 
896 749 153 227 322 820 40 51 318 408 522 543 
548 788 136 192 2,875 5.505 14 113 5,332 8,770 1,493 2,287 
295 418 93 184 1.547 2,089 24 34 6,876 10,495 1,791 2,568 
170 318 15 29 863 1,510 52 99 8,606 4,300 1,784 1,934 
166 289 W W 534 611 36 37 760 1.005 584 690 
189 234 320 407 382 670 Ke 1.081 1,454 160 279 
210 865 W 1.438 3.559 82 164 602 1,306 1,022 2.359 
65 217 742 757 325 656 : — 489 832 1.181 1.299 
168 405 1.862 4.650 W Ww 642 1,312 864 2,486 
278 646 85 148 1,098 2.069 85 93 1.281 2,133 509 974 
731 987 282 293 3,243 5.457 123 160 3.328 4.681 4.190 5.489 
355 569 21 89 2.835 4.453 w 3,787 3,706 8,772 3,995 
80 132 15 148 1,505 2,433 79 153 845 1,405 1,376 1,954 
52 78 84 136 642 924 5 994 1.629 372 547 
58 126 21 45 208 371 13 21 169 292 294 886 
242 216 53 52 1,358 1,750 w Ww 717 1,109 1,141 1,422 
30 60 W W 88 147 DS = 829 1,186 118 1,611 
88 165 W W 254 447 2 774 1.219 225 409 
392 881 w W 4.137 10,881 61 127 1,183 2,626 540 988 
45 116 20 31 399 1,094 w 351 522 1,481 1,901 
415 975 849 416 2.205 4.268 255 446 2.222 4.503 851 1,642 
181 339 8 5 1,945 2.924 1,033 1,950 827 530 
56 106 W W 72 212 A 50 446 493 585 
227 391 446 863 3,333 5,720 218 851 10.283 16,299 2,607 4,514 
179 268 195 356 429 526 ze a 289 423 8 
295 507 18 39 813 1,708 Së 2 2,317 3.860 1,866 2,649 
257 822 129 292 2,437 5.688 w Ww 1,218 2,738 2,012 5,487 
19 45 es ae 422 627 22 si 497 1.075 226 359 
40 40 SEM za 466 587 - D5 198 171 W 26 
71 101 Zá EM 362 628 14 31 332 462 981 941 
311 648 w 2.029 3.971 W W 609 969 283 286 
669 1.215 229 432 3.113 5.528 66 88 2.482 4.817 2.589 4,908 
148 211 22 31 817 1,071 32 44 1,161 1,576 651 828 
44 153 8 16 146 324 16 84 232 454 137 170 
100 232 W W 1,755 4,555 547 1,526 520 984 159 281 
645 896 194 473 1,806 2,505 114 168 1,682 2,837 1,669 2,905 
W W m um W W Si a W W W W 
467 607 180 156 2.652 3.261 240 370 1.917 1.950 2.748 2.724 
310 704 80 84 147 277 SN os 1,412 1,637 992 1,796 
65 197 1,481 2,572 1,045 2,127 558 1,130 152 329 1.457 2,490 


18,2241 23,646 6.374 10,834 68,258 125.003 3.504 6,465 81,056 129,487 62,708 101,897 


1156 MINERALS YEARBOOK, 1974 
Table 6.—Construction sand and gravel in the United 
(Thousand short tons 

Roadbase and subbase Fill 
Commercial Publicly Commercial Publicly 

State funded projecta funded projects 
Quantity Value Quantity Value Quantity Value Quantity Value 
Alabama .........-.--.------.---- 937 1,118 318 496 49 62 us = 
Alaska ĩ⅛²’ͥoè ese ee eS 137 278 6,156 10,124 116 224 2 SS 
Ain —?0 3,246 4,535 2.830 5,969 817 1,530 194 266 
Arkana $78 570 519 980 264 285 169 144 
Californian 8,150 12,993 10.988 19.700 4,970 6,526 718 923 
Colorado oec 5,097 9,064 9,344 4,162 476 766 172 221 
Connecticut ---------------------- 131 1,232 48 109 182 214 21 41 
Delawarreeee W W a zz Ww zi De 
Florida ` 155 1,227 1,289 2,180 1236 1,101 Ww w 
EEN Ww W aS 23 8 145 EY E 
a 121 290 z E KS ES ee Se 
%% C 603 134 831 851 396 291 105 190 
Inne 3,274 5,639 2,150 8,492 2,281 8,408 $22 611 
Indi 8 1.210 1.656 1,136 1,628 989 1,056 165 192 
1! y e 1.028 1.621 2.015 2,999 661 885 19 29 
Kansas __------------------------- 567 613 632 623 1,019 855 70 71 
Kentucky ........-.....--..------ 1,530 2,232 71 123 98 173 SE S 
Louisiana ........ .---.----------- 391 1,069 678 966 71 161 Ww Ww 
Maine "on oes 168 313 805 757 217 145 1739 377 
Maryland ...............--.------ 306 486 327 666 129 196 Ww W 
Massachusetts 1.142 1.798 440 602 773 813 55 112 
Michigan nn 8.322 12,489 9.632 9.663 870 1,023 379 362 
Minnesota 3,20 3.615 6.891 5.372 1.211 1,438 108 141 
Mississippi ----------------------- 2,926 4,299 818 1,294 12 24 Ww Ww 
Missouri __.._____._______.-_-_--- 1,426 1,739 527 800 202 $21 109 187 
Montana «44 392 725 463 682 54 77 86 90 
Fl ³⅛Wꝛ 8 1.141 1.925 1.693 2.867 543 556 96 71 
Nevadagagaͥzmmnm 4 885 1,204 1,441 1.941 286 307 105 312 
New Hampshire 392 652 693 262 148 137 P EN 
New Jerzy 521 1.281 229 470 217 328 un os 
New Mexico 497 712 1.314 1,083 180 282 94 51 
New York ......-....-----....-..- 1,340 2,018 712 1,066 543 607 58 21 
North Carolina ..........--..-..- 560 1,019 887 689 69 107 E n 
North Dakota .............-..---- 322 285 1,771 1,813 111 169 96 58 
/ ER PC: 2,613 4,336 937 1,517 1,487 2,248 235 835 
Oklahoma ...........-....---..--- 156 232 78 70 222 145 Ww W 
Oregon 0 2.276 4.032 3.041 5. 455 787 1.108 130 162 
Pennsylvania ................---- 778 1.623 696 1,147 160 346 42 89 
Rhode Island ..................-.- 131 288 105 164 107 187 Ww Ww 
South Carolina W W 12 12 64 58 Bé M 
South Dakota ................---- 1,171 990 2,211 2,032 18 69 82 78 
Tennessee „ 734 1.422 791 881 172 229 w w 
CIN EEN —T EEE EAA 2,451 4,600 1,121 1,816 681 780 30 47 
Utah Clees 1,452 1,835 1,030 1,244 119 180 189 148 
Vermont!!! 156 316 101 99 18 18 2m ive 
Virginia -.__-------------------—- 1,064 1,995 555 1.321 1.263 1,075 Sea on 
Washington 2.253 3.994 1.284 2,122 482 655 71 85 
West Virginia 50 25 W W SÉ E 
Wiscon iin 3.755 3.871 3.563 3.215 936 695 293 166 
Wyoming ...........-.-..--------2 253 565 540 815 293 283 WW Ww 
Concealed .................-..-.-- 182 796 M a 17 86 319 658 
KREE 71.122 110,823 76,220 105,811 26,007 32.277 5,288 6,184 


W Withheld to avoid disclosing individual company confidential data ; included with “Concealed.” 
1 Data not directly comparable with those of previous years 
2 Data may not add to totals shown because of independent rounding. 
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States in 1974, by State and use —Continued 


and thousand dollars) 


Unprocessed sand and gravel 


Other 
Fill Roadbase and subbase 
Commercial Publicly Commercial Publicly Commercial Publicly 

funded projects funded projects funded projects 
Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value 
184 1,674 Ww WW 400 448 491 127 528 419 928 320 
281 W 820 222 $6,730 1,429 2,191 38,866 65,019 17,069 1,569 2,065 
114 309 W W 849 1.236 132 49 304 241 w W 
13 102 TIN ws 381 199 217 103 416 329 1,724 815 
124 1,292 123 211 3,612 2,904 1,844 1,033 8,394 4,874 149 235 
1,168 1,833 195 354 680 600 664 216 515 415 400 281 
176 $03 35 61 780 798 W W 447 477 "n GE 
Se CS s Sa 359 564 Se baa wW n3 
=z — — -- 4,161 2,961 CN -- 943 976 wW W 
W W 22 ss 176 146 =z Ge 76 SS SS 
N „ W = W : 
420 131 2 b 295 228 158 61 662 607 376 130 
1741 1,218 22 49 4,666 4,623 SC m 2,034 2,356 n GS 
580 550 64 99 2,532 1,677 76 37 182 160 w W 

128 247 16 25 718 849 49 15 51 15 
153 185 55 62 243 180 108 71 819 139 824 427 
174 272 iz s 225 178 E x pis RE 
130 317 as P 227 250 9 3 781 1,190 GR gë 
54 128 180 90 500 270 Ša Se 223 m p 
W W we sa 142 147 5 1 424 754 40 12 
446 822 184 257 2.780 1.820 W w 2,436 1,716 e 
402 628 92 108 3,639 1,860 1,256 431 1.445 1,091 1.317 431 
415 420 313 348 2,708 1,449 7 238 1.270 659 911 290 
235 295 ae as 7 58 — - 1,771 927 758 267 
239 887 M =e 116 93 = em 210 97 31 84 
98 141 5 5 407 864 W W 690 560 317 159 
184 178 6 11 238 371 w W 9 9 274 188 
40 60 341 306 10 13 118 46 303 87 
509 949 115 182 922 636 me SCH 429 204 23 mi 

101 69 1,938 1,522 ws 308 321 
6 28 43 80 97 135 81 285 128 327 148 
406 809 451 604 5,408 8,861 283 149 1,460 1,476 659 195 
87 177 aes ats 1,660 1,298 266 239 1,310 967 78 WwW 
11 15 62 W 356 360 78 73 53 Ve bes 
466 161 21 84 8,224 2,976 217 153 535 595 40 57 
19 6 1.366 684 SA —.— 369 212 264 219 
304 531 46 115 1.478 1.467 17 W 513 860 495 237 
190 451 70 111 355 451 Ww WwW 305 219 W W 
27 87 W W 80 47 ex Se 518 370 J^ c" 
ex ap Sege RA 453 173 w W 536 391 WwW 9 
218 298 209 238 555 481 51 17 702 438 162 73 
116 204 810 302 92 41 1,139 863 331 180 
868 788 9 33 8.736 2,254 56 31 298 159 8b 
285 327 11 12 1.604 714 263 230 823 559 "- 2 
W W 28 22 469 382 4 8 238 183 84 28 
28 87 W W 1.401 1.387 2 sn 109 59 E eS 
284 565 w W 4.982 4.573 69 26 1.341 1.062 15 8 
ze us ix m WW W 14 30 ES zm 11 17 
432 500 146 185 1.895 1.248 409 151 884 391 881 101 
1 1 w W 75 92 RN Es 100 123 oe ne 
158 696 405 1,164 $90 1,002 125 170 1,441 1,586 1.525 1.585 


11,647 19,408 3.241 4,695 99,602 58,000 10,068 7.224 97,949 46,124 15,052 8,539 
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Table 7.— Industrial sand and gravel sold or used by 


all producers in the United States 
(Thousand short tons and thousand dollars) 


1973 1974 
Quantity Value Quantity Value 
Unground sand 
MOM EE 1,446 25,540 1,462 83,328 
OCT T MSIE EE 34 10,158 41,485 10,040 46,632 
DOCU AME E E 1,195 6,133 2,136 11,281 
Grinding and polishing .... 859 1,152 99 558 
Fire òP TTT TEE 1,005 3,214 399 1,152 
TTT HEEN EE 835 2,042 524 2,073 
ai EE 283 1,368 305 1,639 
(OE ir co. 1 SMS oe EE Déi 2A 364 1,286 
„„ 352 1.773 383 3.447 
tO CR OE . ˙ . , , Sa git 2.748 8.940 2,107 8,824 
un DEE EES 24,381 91,648 23,820 110,821 
Ground sand 
pil EE EE 164 1,701 208 2,865 
o UU» MERERI a eeg 16 508 404 1,719 
r... . 42 406 Ww w 
RINE cutee EE 235 2,142 325 2,823 
TTT ` Ee EE EE 2,928 6,917 2,095 8,627 
E be EE EE EC WOO imal 126 3,679 850 5,004 
Pottery, poresiala, tile eom x 169 1,706 136 1,652 
C.. EE E ESS 253 1,353 186 1,944 
cl ` 1 EE 4,593 18,418 4,204 24,536 
Gravel: 
/ ——— — arie FN eu 1,004 3,141 
e, "Jee E EE NP a 43 201 
JAUNE © EE A ES 1,046 3,342 
Sic M. oL EE . E 28,974 110,065 29,070 138,699 
W Withheld to avoid disclosing individual company confidential data; included with Other. 
1 Data may not add to totals shown because of independent rounding. 
Table 8.—Industrial sand and gravel sold or used by all producers 
in the United States in 1973 and 1974, by State 
(Thousand short tons and thousand dollars) 
1973 2 19742 
State 
Quantity Value Quantity Value 
VT TTT" EECH 366 809 503 1,395 
Ie ER Io MP AU nn ee eT oe (3) (*) a ae 
pq "` a EEN EEN Ww 179 897 
AEK ai a Ww Ww 
ALTA geeiert —— en ree 2,139 10,931 2,185 12,231 
NOMI WEE 
eee . W da 
e ` . ` WEE ꝗ ] e EE EE 101 2,837 727 3,940 
oo BEER E We Eet LM RUP IP Ce Coen ee es 358 2,430 
CL" ME EEN EE FA (3) (*) — 
T ͤ N— E — — 329 323 764 
TTT ·⁰· WA AAA Es 1.937 5,852 2.084 8,738 
UU T Zeg E ER EMINUS CJUO aom Ww 266 
qol ie le EL Me PEALE PCIE EE ET W w 195 1,012 
UO UU Ee see W Ww 203 918 
| dos. EE SE ea ⁵˙ͤ . ee E Ee Ww 49 202 
ET" SS EE ee eer ee 266 1,388 282 1,648 
` dE E E a 
1 ` E a, Nea eae ee W W SR be 
MONDE - os g ¼⁵—t— — 8 199 798 
C17 — ̃ ——. — e aima eae ta 5,135 11,152 5,167 14,039 
(TTT T E ap —y—x— — eee es Ww 
C71 E Ww Ww 
nois EE 1,027 4,440 1,390 5,991 
MONADE, ̃ Ü ̃——— —— EE 7 10 à - 
TUT E a aaa ORT E Ww Ww 50 266 
ONIN ad a A AAA y EE 326 1,613 297 1,381 
Fen" CTT TE ccn cmd. EES Sp ES Ww Ww 
— Ee Es 4,253 19,466 8,241 17,272 


See footnotes at end of table. 
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Table 8.—Industrial sand and gravel sold or used by all producers 


in the United States in 1973 and 1974, by State—Continued 
(Thousand short tons and thousand dollars) 


1973 2 1974? 
State — — — 
Quantity Value Quantity Value 
New York ee ee 263 1,178 124 544 
North Carolina aaa ege E EE enc 692 2,104 1,049 3,869 
%· —ͤèdtʒ 579 2.635 857 3.954 
Ahle ð WEE 910 3.783 907 4.572 
Oregon ‚”‚⏑/«Üů⁰b ñʃi ˙· ẽ2'd ] ˙•²Z. ¾ 4.14. e 83 193 W w 
Pennsylvania uo ecu eelere eae 1,955 6,619 1,099 6,508 
Rhode Island ...... 22... ee W W Ww Ww 
South Carolina `... +e 606 8.084 773 8,884 
Tennessee ` oi k ͤꝛß ee ee eae 889 3,443 758 8.606 
Texas Ü§%[“CͤͤkoCo ͤ 0 ⁰⁰ AL et E 1.113 4.652 1.391 8,595 
Utah o aum use he canit ect ee See WwW 

Vermont- ccc t ell y ee de W W w W 
Virginia uoo Luo ³o»¹A AAA ⁰•ͤ cu nee EL de 297 1,486 405 2,072 
Washington W W 239 1.966 

West Virginia ______.____________ cssc ane cc2 W W W 
Wisconsin _______________ 1,209 4,218 1,876 5,813 
Wem dec Y Së 1 6 
Concealed ........... LLL LL 222-2 l22222l2.222-.- 3,930 17,045 2,686 19,382 
Totál. hee ee 28,974 110,065 29,070 188,699 


W Withheld to avoid disclosing individual company confidential data; included with “Concealed.” 
1 Includes only industrial sand. 

3 Includes industrial sand and gravel. 

3 Less than !4 unit. 
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Table 10.—Sand and gravel sold or used in the United States by 
method of transportation to customer or site of use 


1973 1974 

Thousand Percent Thousand Percent 

short tons of total short tons of total 
F oÜ“L / EE 904.864 92 856.996 88 
Et VE ð⅛˙’² j³ y eee Ee 41.641 4 54,158 5 
Waterway ·»1³ ae ³ AA K RES 32,686 8 24,421 2 
Not shipped, used at ste 2 x 36,352 4 
Unspecified ` 2 2 ----------------------- c 4,438 1 6,797 1 
Total eege eebe 983,629 100 978,754 100 


Table 11.—Number of processing plants associated with sand and gravel 
operations in 1974 in the United States 


Plant associated with wet Plant associated 
or dry pit on land with dredge 
Plant 
Plant at pit site not at 
Ninbe pit 
State Ké ^ EE ES No Planton Planton No 
operations Stationary Plant board land plant 
Stationary Portable or 
portable 
Alabama 84 32 7 AT 18 8 9 1 
Alaska ....-.....- 143 24 34 24 119 1 1 ax 
Arizona 22 149 64 65 10 9 Kees SE 1 
Arkansas 276 50 65 26 115 5 19 SS 
California 390 231 90 8 46 4 8 
Colorado 200 57 115 A 14 7 8 EN 
Connecticut 71 43 22 mates 4 e * 2 
Delaware 13 10 dx e 6 ES Kä J 
Florida 69 17 2 Ps 8 3 38 
Georgia ... .....- 41 28 8 1 5 zt 2 2s 
Hawaii 9 8 7 a 1 Se SE E 
IMs 104 42 45 2 14 1 2 
Illinois 229 73 104 2 22 6 15 1 
Indiana 187 91 33 1 31 8 30 M 
Iowa v zewcsR 228 69 98 2 11 12 30 = 
Kansas .......---- 157 31 28 t 37 10 38 5 
Kentucky |. ....---- 42 14 15 2 1 8 7 mE 
Louisiana 70 18 3 8 6 10 34 2 
Mane 65 33 23 1 12 De MP A 
Maryland ......... 55 32 8 13 4 Mes 2 ES 
Massachusetts .... 140 92 21 5 20 1 1 A 
Michigan --------- 429 128 226 6 51 8 20 1 
Minnesota ........ 402 127 216 16 42 ul 4 1 
Mississippi ....-.- 61 27 8 e 11 5 17 
Missouri: 88 31 15 2 5 12 20 1 
Montana 64 30 26 2 8 M x zx 
Nebraska » 238 39 28 3 13 28 127 8 
Nevada 85 34 37 A 13 E Tm um 
New Hampshire 53 23 20 4 6 Wi BS Sg 
New Jersey .....- 91 48 12 4 15 EN 14 Zs 
New Mexico ...... 120 7 68 8 14 M zu 2 
New Vork 248 127 57 10 49 1 6 ON 
North Carolina ... 153 28 24 2 81 NN 17 2 
North Dakota ...- 90 27 51 1 11 e 1 He 
Ohio .......--.--- 348 210 42 10 64 8 16 4 
Oklahoma 107 25 9 1 30 1 39 4 
Oregon ......----- 165 69 54 8 23 1 1 1 
Pennsylvania 111 79 17 A 4 3 6 2 
Rhode Island 23 17 3 2 3 ub ae zu 
South Carolina 45 20 2 x 12 Së 12 ES 
South Dakota .... 175 29 114 8 26 E 2 EH 
Tennessee 7 35 R 2 14 6 9 T 
Texas .........--- 180 106 26 12 18 3 9 1 
Utah ...........-- 101 32 55 2 14 ae E Ss 
Vermont 53 13 18 1 22 SS T FAM 
Virginia 129 46 18 1 51 2 5 4 
Washington 220 77 76 4 55 SM ix: 2 
West Virginia 14 5 4 ; 4 5 S T 
Wisconsin .....-.- 315 91 175 18 27 1 2 1 
Wyoming 68 17 40 5 7 3 1 m 
Total 6.967 2.631 2.237 229 1.196 148 571 53 


1 Some operations have more than one plant on location for processing mined materia] from a 
single pit. 
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Table 12.—Sand and gravel production 
(Thousand short tons 


Dry pit Wet pit 
on land on land — 
Not navigable 

State —— ẽ ͤ—ͤ—d 

Num- Num- Num- 

Quan- ber Quan- ber Quan- ber 
tity Value of tity Value of tity Value of 

opera- opera- opera- 

tions tions tions 

Alabama 5,426 1,253 36 8.107 4,886 21 W W 4 
All... eu 22.510 18,225 91 1,455 5,942 31 W W 2 
Arizona .........--.------- 7,309 13,970 64 W W 2 12,285 18,478 45 
Arkansas ........--.-----.- 6,776 15,784 148 637 1,055 11 1,221 1.345 11 
California `. 68,191 114,655 203 11,583 18,223 26 18,678 31.645 96 
Colorado 14.198 25,084 115 6,703 8,737 88 2,429 8,742 26 
Connecticut __------------—- 4,564 8,026 51 W W 3 eer dee rr 
Delaware 1.875 2.552 6 W W 2 EL EHE 
Florida W W 3 21.400 29,540 50 SES o rre 
Georgian 2.222 2,991 12 1.504 4.148 15 W 1 
Hawaii ..........-.-..---- W 3 — — ME m — CS 
I 4.431 6.051 64 W W 8 W Ww 2 
Illinois nd deele 17,144 25,684 103 15,531 28,047 55 W W 1 
Indiana ` 8,988 13,346 74 14,747 19,368 79 W W 2 
Io 2092ͥ0 n 4,923 7,070 116 10,048 165,544 123 W W 3 
Kansas 2,190 1,824 64 5,488 5,586 46 1,158 1.532 11 
Kentucky ............----- 1,048 1.182 19 1,976 2,817 7 ets e us 
Louisiana ....-.....-----.- 8,134 1,444 17 7,608 15,620 40 W W 1 
Mainree 3.050 4.404 44 W W 1 Bä -- SS 
Maryland ............------ 10,333 26,780 44 W W 3 KS e ee 
Massachusetts 14.195 22,404 114 WwW W 3 SZ fy. |e 
Michigan  ..........-..---- 44,009 58,690 299 9,145 15,461 57 E REA ^ unu 
Minnesota ........-..--.--- 29,210 33,423 325 4,875 5,112 22 224 zur s 
Miss iss ipil 8.453 10.448 33 4.602 6,347 16 zc tar ET 
Missouri ...........-..---- 1,999 5,930 12 1,180 2,215 10 2,182 38,211 19 
Montana 2,782 3.572 45 W WwW 2 Los i | et 
Nebraska `. 669 706 30 10,458 18,854 144 384 362 9 
Nevada .............----.- 6.898 11,111 54 1,379 2,133 4 W W 1 
New Hampshire 5,666 1,504 47 Se E E us m. a 
New Jersey ............--.- 9,620 24,681 48 5,857 17,543 18 SH GC 
Nex Mexico 6,597 8,417 98 W W 2 347 1.387 6 
New Vork 22,349 33,005 182 2.629 4.480 12 ae Set, iuum 
North Carolina ............ 5,454 8,365 62 4,497 7,079 44 645 909 25 
North Dakota 8,518 4,474 47 W W 2 e aa. Vue 
Gi AA 17,481 30,007 186 20,247 32,158 107 381 595 6 
Oklahoma ..........-.....- 2.190 2,671 34 3,483 7,003 27 2,262 2.992 21 
Oregon .........--....--.- 9,155 14,588 82 8.602 6,390 19 884 1,078 19 
Pennsylvania 8,913 22.735 76 5,982 14,291 11 659 1.679 5 
Rhode Island .............. 2,593 4,329 18 W W 1 Se ARAS 
South Carolina 2.511 4.886 19 4,318 7,854 11 264 846 5 
South Dakota ............ . 6,346 6,693 114 193 335 6 «M "E 
Tennessee 6.165 9.657 37 547 959 4 W WW 1 
Texas u 22,795 44.410 113 16,297 31,149 41 W W 3 
Utah ` 2222222- 7,819 8,986 58 1 on ox aces 
Vermont 2,076 3,127 46 m = 26 ae Ss ES 
Virginia 8.623 18,075 66 3.305 7.676 16 W W 3 
Washington 13.557 20,288 149 1.933 3. 325 14 W W 3 
West Virginia W W 2 7 25 1 WwW 49 3 
Wisconsin ________________- 28,125 27,801 251 1,687 2,319 17 BS 8 
Wyoming 4.959 7,903 48 25 W 1 W WW 4 
Concealed d 4.121 11,872 Da 3,889 6,336 -- 1,628 2.834 
Total? `, 492.145 773,082 3,972 216,313 349,370 1,168 45,405 72.176 338 


W Withheld to avoid disclosing individual company confidential data ; included with “Concealed.” 
1 Based on 5,636 operations which completed the 1974 supplemental form. 
3 Data may not add to totals shown because of independent rounding. 


SAND AND GRAVEL 1163 


in 1974, by State, and source 
and thousand dollars) 


Riverbed 
Navigable Lake Bay Ocean 


Num- Num- Num- Num- 
Quan- ber Quan- ber Quan- ber Quan- ber 
tity Value of tity Value of tity Value of tity Value of 
opera- opera- opera- opera- 
tions tions tions tions 


W W 2 SS SCH 2c 2H es EL xi. DAE 
W W 1 SS t x SS às e Sege 


^ 
~ — 
104 
© © oD 
el 
ron 
* 
Co = D 
ke 
"00 =-? 
8 
1 
I 
' 
I 
i 
I 
1 
\ 
i 
l 
t 
! 


100 258 W 1 dx Sz a UN ae =< 


W W 1 ES Se E Es SS S Ee NS 
4,832 6.287 29 s ec E E -- M E 4s ces 
E Ss r3 W 73 2 E = Se „ x 2c 
W W 1 W w 1 ES E ES SSES 


Ww wW 2 a Ss Eé SS ES AS 
23 SS SE 125 188 1 Tc SÉ EN ne Se Ge 
1102 2,355 1 2- EM Së ES SS Se SS SS T 


2 
882 W 1 e Se gs sa n Ge e ee e 
$8,405 6,288 6 
W W 


au Ga 1 Ge Se 
5.981 12.039 ad 8,438 7,078 ae 1,087 2,847 Sos Ww WW St 
80,128 50.784 131 4,487 9,512 25 1.087 2,847 6 WW WW 1 
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Silicon 


By E. Shekarchi : 


The strong demand and tight market 
for silicon metal and ferrosilicon that existed 
in 1973 and the first 9 months of 1974 
finally eased during the fourth quarter of 
1974. Major producers were predicting not 
only the availability of silicon metal for 
1975, but also a possible price reduction. 
Many silicon metal producers allocated 
their entire 1974 production to established 
customers with a price-in-effect-at-time-of- 
shipment clause. Market conditions, com- 
bined with rising production costs, especially 
fcr coal and coke, forced price increases sev- 
cral times during the first 9 months of 
1974. 


With plant expansion and/or moderni- 
zation completed, domestic production of 
ferrosilicon and silicon metal showed an 
increase for the fourth quarter. Overseas 
production capacity for silicon metal and 
ferrosilicon was also increased as several new 
plants came into production during the 
year. By yearend, domestic stocks were 
30.8% greater than at the close of 1973, 
reflecting increased world production and 
easing of the tight market. 

Tyco Laboratories, Inc., after 2 years of 
research, developed techniques for produc- 
ing a silicon ribbon, the basic material for 
the manufacture of solar cells. 


DOMESTIC PRODUCTION 


On a gross weight basis, net production 
of ferrosilicon and silicon metals and alloys 


increased only 1%, whereas shipments de- 
creased 15.2% in 1974 compared with 1973 
figures. Yearend stocks showed an increase 
of 30.8% in 1974 compared with those of 
1973, reflecting decreasing demand by 
steelmakers for specialized raw materials, 
the growth of electric furnace capacity, 
and improved smelting technology. 


The production of nominal 50% ferro- 
silicon decreased 7.8%, whereas ferrosilicon 
containing 56% to 70% silicon increased 
8.6% during the year. The production of 
ferrosilicon with 71% to 80% silicon con- 
tent increased 23.6%, but production of 
81% to 95% ferrosilicon decreased to only 
100 tons in 1974 from 3,785 tons in 1973. 
Production of silicon metal, consumed most- 
ly by the chemical and aluminum indus- 
tries, rose 5.2% compared with 1973 
output. Ferrosilicon and silicon metals and 
alloys were produced at 24 plants by 14 
companies, as shown in table 2. 


Tyco Laboratories, Inc., Waltham, Mass., 
agreed to form a joint company with Mobil 
Oil Corp. to develop and market silicon 
ribbon, the basic material used in solar 
cells. After 2 years of research, Tyco Lab- 
oratories, a developer of diversified elec- 
tronics and consumer products, was able to 
show that silicon ribbon could be produced 
economically. Under the agreement, Mobil 
Oil was to provide up to $30 million for 
the development and possible marketing of 
silicon ribbon. Mobil Oil Corp. was to own 
80% of the newly formed company, and 
Tyco Laboratories, Inc., 20%. 


Officials of Ohio Ferro-Alloys Corp. 
announced in July that it would build a 
46-megawatt-ampere closed ferrosilicon fur- 
nace in Philo, Ohio. The company expected 
the plant to go into production by April 
1975. Projected capacity of the plant was 
given as 40,000 tons of ferrosilicon annually. 


In August, representatives of Dow Corn- 
ing Corp. reported plans to build a silicon 


1 Physical scientist, Division of Ferrous Metals. 
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production plant in Carrollton, Ky. The 
plant was to produce semiconductor-grade 
silicon and was expected to cost $46 million. 
The expected completion date was given as 
July 1977. 

In January, the management of National 
Metallurgical Corp. announced plans to 
expand the production capacity of its silicon 
plant at Springfield, Oreg., from 4,500 to 
13,000 tons annually. The expansion pro- 
gram was to cost about $5.5 million, includ- 
ing $1.5 million for pollution control equip- 
ment. 

Foote Mineral Company's modernization 
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program at Graham, W. Va., continued 
through 1974. Included in the moderni- 
zation plan was the addition of a 20-mega- 
watt furnace equipped with an air pollution 
control device. The plant was scheduled to 
resume full operation by mid-1975. 
Officials of Union Carbide Corp. reported 
expenditures of $30 million to expand the 
production capacity of its plants at Alloy, 
W. Va., and Ashtabula, Ohio. The Alloy 
plant was to increase its silicon metal pro- 
duction capacity by 15,000 tons; the Ashta- 
bula plant was to add 75,000 tons to its 
ferrosilicon production by yearend. 


Table 1.—Production, shipments, and stocks of silvery pig iron, ferrosilicon, 
and silicon metal in 1974 
(Short tons, gross weight) 


Silicon 

Alloy content 

percent 
Silvery pig iron 5-24 
Ferrosilicon (including briquets) .. 25-55 
Do MUNICIPII 56-70 
P;ö§;—-. t ehe E E 71-80 
DG see K ĩ eee 81-95 

Silicon metal (excluding semi- 

conductor grade) 96-99 


Miscellaneous silicon alloys (ex- 
cluding eilicomanganese) 
Other silicon alloys and products .. a 


r Revised. 


Producers’ Pro- Ship- Producers’ 
stocks asof duction ments stocks as of 
Dec. 31, 1973 * Dec. 31, 1974 

Ww W W 
17,484 410,016 368,266 20,204 
2,429 68,351 61,163 8,581 
9,876 158,621 142,155 9,419 
88 100 119 phe 
4,164 140,502 119,154 8,381 
4,902 88,096 19,221 1,648 
1,950 14,228 14,651 5,092 


W Withheld to avoid disclosing individual company confidential data. 


Table 2.— Producers of silicon alloys and/or silicon metal in the United States in 1974 


Producers 


—— —2— vn mp — b gr em mp DO mm mm gr gr mm o 


Do 
Alabama Alloy Co. Inc 
Alabama Metallurgical Corp 
Foote Mineral Company 


Do 
Hanna Mining Co 
Hanna Nickel Smelting Co 
Interlake Steel Corp 
Nationa] Metallurgical Corp 
"EE Corp 


; MiB Co. 8 


Berni: Meta 


'Tennessee Alloys Corp 
Tennessee Metallurgical Corp 
Union Carbide Corp. Ferralloys Div 


— em  — — 


—— 4 e wm — ee o mm pe o D — —— = 


M EE 
Roane Electric Furnace Co. Ine 


Plant location Product 
Calvert City, X“ FeSi 
Charleston, S.C ............ Do. 
ob NS Do. 
Niagara Fals, N. Y ...... Do. 
Woodward, V Do. 
Ima, Aa FeSi, Si. 
Graham, W. Va ........-- Do 
Keokuk, Iowa s Silvery pig iron 
Wenatchee, Wa FeSi, Si. 
Riddle, Oreg .............-- FeSi 
Ue $ 888 E SE Si. 
pringfleld, Oreg .......... i. 
Brilliant, M hie e 35355 FeSi, Si 
Philo, Ohio .........----.- Do. 
Powhatan Point, Ohio .... Do. 
Sheffield, Aa 8i. 
Rockwood, Tenn .......... FeSi. 
Bridgeport, Aa Do. 
Ze Tran Genee Do. 
W. Va FeSi, Si. 

Ashtabula, Ohio Gage FeSi. 
Marietta, Ohio Do. 
Portland, Oreg ...........- Do. 
S eld, Aa Do. 


CONSUMPTION AND USES 


Consumption of silvery pig iron, pri- 
marily by iron foundries, decreased 28.8% 
in 1974 compared with 1973 data. Ferrosili- 
con, used mostly for deoxidizing steel and 
producing silicon alloy steel and cast iron, 


also showed decreases in consumption. The 
greatest decrease, 32.8%, was in ferrosilicon 
with a silicon content of 56% to 70%; 
whereas decreases of 18.996 and 19.596 
were reported for ferrosilicon with silicon 
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contents of 25% to 55% and 81% to 95%, 
respectively. Consumption of ferrosilicon 
with a silicon content of 71% to 80% 
22.8% 
1973. In Europe and Japan, this grade of 
ferrosilicon also showed the highest con- 
sumption rate, probably reflecting a trend 
which was observed in the US steelmaking 
industry in 1974. 


Silicon metal consumption decreased 
2.37c in 1974 compared with that of 1973. 
The decrease essentially was due to a re- 
duction of aluminum output in the latter 
part of 1974. High-purity silicon consump- 
tion remained strong during the year. Pro- 


incrcased over that consumed in 
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ducers and consumers of the polycrystalline 
and high-purity silicon were Texas Instru- 
ments, Incorporated, Motorola, Inc., Fair- 
child Camera & Instruments Corp., and 
Dow Corning Corp. All of these companies 
operated at full capacity during the year 
and anticipated new and expanded pro- 
duction capacities by 1975. 

Silicone rubber compounds were found 
to be stable, durable, flexible, and unaffected 
by variant temperature. The main use for 
silicone resins was still electrical insulation, 
especially where elevated temperatures were 
expected, such as in roters, starters, and 
heavy-duty electrical motors. Silicone-based 
paints were used extensively in 1974. 


Table 3.—Consumption, by major end use and stocks of silicon alloys and metal 


in the United States in 1974 
(Short tons) 


Silvery 
pig iron 
Silicon content .... percent .. 5-24 
Steel : 
Carbon ns ewe 1,514 
Stainless and heat- 
resisting -_-------------— (3) 
Ful alloy ......-......-.- 2,196 ; 
High-strength, low-alloy ..- 1,197 
Fefe de ER 
OOl nu ccce ee 8 P 
Cast irons ..........--.-.---.- 189,789 S 
Superalloys sss 
Alloys (excluding alloy steels 
and superalloys) _.. . ....- 133 
Miscellaneous and unspecified __ 3,310 
Total sn co de ELA 204,148 
Consumers stocks, 
Dec. 31, 1974 ........- 11,882 


25-55 


99,802 


8,571 
4,105 


363,738 
47.567 


Silicon Miscel- 

Ferrosilicon 1 metal laneous 

silicon 

56-70 71-80 81-95 96-99 alloys? 

8,130 58,751 548 1,001 17,098 

727 18,928 186 R2 659 

1.454 16,485 723 1,452 1,642 

(*) 3.224 (*) (*) 1,101 

(*) 28,282 (*) 822 ae 

(3) 1,497 (3) (3) 68 

5,316 38,784 4,598 41 89,857 
10 87 188 89 

zg 225 11,356 58,087 8,321 

62 891 130 41,669 2,485 

10,699 167,154 17,724 108,248 121,196 

1,648 29,701 5,127 12,021 10,629 


1 Includes briquets. 


3 Includes magnesium-ferrosilicon and other silicon alloys. 


3 Included with ‘‘Miscellaneous and unspecified.” 


Included with “Full Alloy Steel.” 


PRICES 


After the Cost of Living Council decon- 
trolled all ferroalloy prices in March 1974, 
ferrosilicon and silicon metal prices in- 
creased several times owing to higher costs 
of materials and energy. The Lob price of 
50% ferrosilicon increased from 18.5 cents 
per pound in 1973 to about 33 cents per 
pound contained silicon, bulk, carload lots, 
in 1974. Metallurgical-grade silicon, 98% 
minimum silicon, 0.35% maximum iron, 
increased from 28.4 cents in 1973 to 46.7 
cents per pound contained silicon in 1974. 
Amorphous silicon in 50-pound paper bags, 
200 mesh, 90% to 95% silicon, was in- 


creased to $28 per ton in 1974 from $27 
in 1973. 

The price increases for ferrosilicon and 
silicon metal in the first 9 months of 1974 
were attributed to insufficient growth of 
production capacity during the previous 
5 years, coupled with higher costs of energy 
and materials. However, during the final 
quarter of 1974, production from expanded 
old facilities and new installations increased 
supplies sufficiently to satisfy the demand. 
At yearend, producers were predicting pos- 
sible price reductions in 1975. 
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FOREIGN TRADE 


Exports of ferrosilicon and silicon metal 
decreased 58.995 in quantity and about 
17.6% in value. Major recipients were 
Canada, 4,101 tons; Bolivia, 797 tons; 
Mexico, 416 tons; and The Republic of 
South Africa, 223 tons. Twenty countries 
received shipments of ferrosilicon and sili- 
con metal ranging from 1 to 100 tons.. 

The trade imbalance in ferrosilicon evi- 
dent in the United States in 1973 continued 
in 1974. Imports of ferrosilicon for con- 
sumption increased 4156 in gross weight and 
211% in value over those of 1973. Silicon 
metal imports for consumption decreased 
31% in quantity but increased 40% in 


value as a result of inflated prices. Major 
increases in value were in both the not-over- 
99.7%-silicon-metal and the over-99.7%- 
silicon-metal categories, Total value of im- 
ports of ferrosilicon and silicon metal 
amounted to $83 million in 1974 compared 
with $33 million in 1973. 


Table 4.—U.S. exports of ferrosilicon 


Table 5.—U.S. imports for consumption of ferrosilicon and silicon metal, 
by grade and country 


1972 
Quantity 
Grade and country (short tons) Value 
——————————- (thou- 


Gross Silicon sands) 
weight content 


Ferroeilicon : 
Over 896 but not over 


Norway 
South Africa. 
Republic of .... 
Spain 
Sweden 


8 4.824 
Over 6096 but not 
over 8096 silicon: 
Belgium- 
Luxembourg NN 


Japan Y 
Korea, Republic of SS 
Mexico 


Sierre Leone d T 
See footnotes at end of table. 


weight content 


Year Quantity Value 

(short tons) (thousands) 

1972 A 1,361 $2,196 

1978 cee 15,984 4,051 

1974 ——— oc 6,575 8,338 

1978 1974 
Quantity Quantity 

(short tons) Value (short tons) Value 
———————————-  (thou- (thou- 
Gross Silicon sands) Gross Silicon sands) 


weight content 


SE tz za 19 9 $15 
716,005 73,474 31.153 20,350 4,205 1,786 
1,051 467 349 661 295 208 

r 2,820 "1,522 1.104 4,278 2.367 2,860 
r 282 1145 r 167 332 170 245 
E — = 190 87 72 

r 1,379 658 r 469 875 399 640 
e a zs 948 454 336 
1,485 659 471 907 404 546 
1,299 492 104 m ae e 
iso E 2 78 89 19 

A AT es 99 44 87 

- 52 za 25 7 5 

r 24,821 "7,417 78,817 28.762 8.480 6. 269 
86 22 15 217 170 177 

350 263 71 8,254 2.488 2,194 
"2,971 72.240 r 757 4.977 8,707 1,937 
A SH Se 716 534 856 
"8,025 4.915 73,368 10.278 6.468 6,327 
101 67 56 1,515 1,097 678 
2,778 2,110 536 E a = 
zs nd 2 2,800 1,710 499 

e -— = 820 244 182 

2 1 1 7,048 5.389 7,486 

S ET E 568 448 355 

23 25 x 405 804 323 

854 635 156 520 418 169 
$7,818 28,565 6,884 26,966 20,297 9.399 
oe ae ae 255 196 112 

Se e d 1,012 772 771 

ae us 82 2 18 80 


Grade and country 


Ferroeilicon—Continued : 
Over 60% but not 
over 80% silicon: 
South Africa, 
Republic of 
Spain 
Sweden 


— — ee zm 
wem zm zm — — 


Over 80% but not 
over 9096 silicon : 
Canada 
South Africa, 
Republic of .... 
Switzerland 
United Kingdom . 


Yugoslavia 


Over 9096 silicon 
content: 
Belgium- 
Luxembourg 
Japan 1 * 


— e. — — m 


Áo o —— em ——À vm 


Grand total 


Silicon metal: 
Not over 99.796 
silicon: 
Belgium- 


— ewww vm — — = 


Fran de 
Italy 

Japan 
Netherlands 
Norway 


— — — mm ee 
mm o vm vm emm 
———— 
——— mm em 
^ vn P eae A wë. oft —— mp 

— —— ewe we 
— 2 — — 


United Kingdom . 
Yugoslavia 


— 


-—— — een em ven ewww 


Over 99.796 silicon: 
Belgium- 
Luxembourg 
Canada 


France 


wee mm ee e wm. mm 
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Table 5.—U.S. imports for consumption of ferrosilicon and silicon metal, 
by grade and country—Continued 
1972 1973 1974 
Quantity Quantity Quantity 
> (short tons) Value (short tons) Value (short tons) Value 
———————————— (thou ——— (thou- (thou- 
Gross Silicon sands) Gross Silicon sands) Gross Silicon sands) 
weight content weight content weight content 
157 120 $34 614 10 $152 8,394 2.558 $1,950 
cu ae Gef 111 578 127 9,742 7,359 6,612 
4,901 8,682 1,256 15,622 11,599 8,953 23,107 17,315 9,314 
zh. . m Soe E Sa 110 87 101 
Es "o PM De we SH 3,149 2,342 2.532 
E o 2 E: NN 8 160 121 98 
2.211 1,697 367 SR Se SE SR e ^ 
v" a e 110 87 60 677 527 706 
ED zem = mie a = 236 178 128 
A E SE 5,566 4,264 1,287 11,618 8,906 6,424 
24,920 18,182 5,714 1 75,618" 55.816 "17,373 112.556 83.641 59,305 
TS 8 et 869 819 89 101 86 48 
zx z ae 27 24 8 Lues Le x 
m BS E m = Sg 110 89 61 
ES SH RS MR 3 Ge 58 52 51 
E e ES Es e Sé 20 16 10 
ge EM D 896 843 41 289 243 165 
erg x 8 ht zs e 274 256 281 
40 88 12 E Sé e - ts E 
= SN ES 112 110 60 he = 8 
M - ze PES Sa er 109 100 74 
115 110 85 ee E We RS Ge Lu 
EN SCH SE? SEH SS SS 108 102 74 
Esc D SES 89 88 19 EG Kä =a 
m" a nM SN a Se 17 15 21 
ES Gi E Ee I E 116 114 161 
155 148 47 r 151 F 148 r 79 624 587 611 
39.600 28,154 8,815 7100,4817 63,724 7 21.316 142.231 92.951 66,350 
a Ss 2 92 91 44 152 149 93 
790 780 885 259 256 112 3 2 2 
121 120 46 1.125 1,099 499 804 301 188 
(3) (2) (?) 18 17 11 ER EN SE 
1,681 1.657 584 GES nos ay 2A Ec "M 
Er E m 248 244 107 60 57 99 
nee SS 816 808 440 203 185 856 
1,306 1,281 418 2,784 2,747 1,156 93 2.464 Sen 
ak ats zc m EN 2" 8 
"e e Tm 55 54 87 "n E EN 
oe M 8 20 19 9 Ce SCH D 
SC ES is 884 879 207 "e a zs 
KS Ss do EON äs IE 313 311 480 
276 272 97 755 748 398 66 65 77 
61 55 18 r 1,666 "1,396 r 617 1,875 1,856 2,616 
4,235 4,165 1,548 r 8,2212 " 7,85 r 3,637 5,508 5.422 5.809 
(3) (3) 88 1 1 142 1 1 96 
1 1 2 21 21 15 1 1 4 
(3) (3) 18 1 1 79 2 2 847 
1 1 35 108 108 125 60 60 150 
538 53 8,318 81 81 7,012 87 87 6,639 
ER Ee SE MM is Ze 8 3 268 


T 


See footnotes at end of table. 
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Table 5.—U.S. imports for consumption of ferrosilicon and silicon metal, 
by grade and country—Continued 
1972 1978 1974 
Quantity Quantity Quantity 
Grade and country (short tons) Value (short tons) Value (short tons) Value 
(thou- (thou- (thou- 
Gross Silicon sands) Gross Silicon sands) Gross Silicon sands) 
weight content weight content weight content 
Silicon metal—Continued : 
Over 99.7% silicon: 
Japan 5 5 4450 12 12 r $819 51 57 $2,982 
Netherlands ..... SS se EM 220 220 115 Si Zi "e 
Norway ........- Së Es Pé x "s 22 111 111 87 
Portugal Et i PRS SE? 85 Sa 43 43 48 
2.9.5: CDS * z Ex a = E (3) (3) 180 
United Kingdom . (3) (3) 7 (3) (3) 11 2i Ee SE 
Yugoslavia `. Ss Gë -— 2s Ls s 127 127 145 
Total 60 60 8,923 444 444 78,818 492 492 10,891 
Grand total 4,295 4,225 5,466 7 8,656 7 8,302 7 11.955 6,000 5,914 16,700 
r Revised. 


1 Data differ from that shown in previous edition owing to different source. 


3 Less than !4 unit. 


WORLD REVIEW 


Canada.—In July 1974, officials of Sud- 
deutsche  Kalkstickstoff-Werks, A. Co. 
(SKW), of Trostberg, West Germany, 
announced plans to build a $40 million 
silicon metal and ferrosilicon plant in Becan- 
cour, Quebec, Canada. According to SKW, 
jointly owned by Hoechst Company and a 
German state firm, an annual production of 
25,000 tons cach of silicon metal and fer- 
rosilicon was scheduled to begin in 1976. 

India.- -During 1974, production of ferro- 
silicon and silicon metal was about 28,000 
tons, 20% below 1973 production. The 
decline was attributed to energy shortages 
and a decrease in the production of iron and 
steel and aluminum. Total ferrosilicon and 
silicon metal consumption by India’s steel 
and aluminum industries was estimated at 
25,000 tons in 1974, all of which was pro- 
duced domestically. Exports of ferrosilicon 
in 1974 were about 3,000 tons—2,300 tons 
to the United States and the remainder to 
Singapore. 

Japan.— Production of ferrosilicon and 
silicon metal in 1974 was 350,000 tons, 
10% greater than that of 1973. To over- 
come possible ferrosilicon shortages in the 
future, producers were expanding present 
facilities or venturing into mergers domesti- 
cally and overseas. 

The management of Nippon Refining and 
Concentrating Co. was planning to add a 
16.000-ton-per-year ferrosilicon plant at 
Kohma. The power for this plant was to be 
supplied from Nippon's Matsukawa power- 
plant at a reduced price. The completion 
date of the plant was given as early 1976. 


The merger of Nippon Refining Co. with 
Tohuku Refining Co. was to be finalized in 
April of 1975. Tohuku operates a plant with 
a 22,000-ton-per-year capacity. 

In October 1974, it was reported that 
Japan Metals and Chemicals Co. (JMC) 
had begun construction on the first of two 
new electric furnaces at Matsukawa. The 
furnace, using power from the JMC geo- 
thermal plant, was to have a capacity of 
34,000 tons per year of ferrosilicon, and 
was expected to go onstream by 1976. 
Construction of the second furnace was to 
begin at that time. 

A joint project between Nippon Denko 
Co., C. Itoh and the Philippine Laurel Co. 
was given confirmation regarding power 
availability for their proposed 23,000-ton 
ferrosilicon production facility in the Phil- 
ippines. Completion of this project was 
expected sometime in 1977. 

Portugal.--In September 1974, Compan- 
hia Portuguesa de Fornos Electricos 
(CPFE), was authorized by the Portuguese 
Government to proceed with its plan to in- 
stall a second 25-megawatt-ampere ferro- 
silicon furnace at Canas. CPFE's first 25- 
megawatt-ampere furnace, under construc- 
tion in 1974, was scheduled to produce up 
to 12,000 tons of silicon metal annually 
starting April 1975. 

South Africa, Republic of.— African Oxy- 
gen Ltd., through its subsidiary! Dawson 
and Dobson, teamed with two overseas 
companics—Aluminum Co. of Canada, Ltd. 
(ALCAN) and Foote Mineral Company of 
the United States—to form a silicon metal 
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venture called Silicon Smelter (Pty.), Ltd. 
(SSPL), in 1973. The three partners shared 
equally in the venture. Construction of the 
new smelter plant remained on schedule, 
and by December 1974 the first of three 


giant smelters was commissioned, making 
SSPL the first silicon metal producer in 
Africa. The company, when in full operation 
at the end of 1975, was expected to produce 
32,000 tons of silicon metal annually. The 
90,000 tons of silica feed for the smelter 
was to come from the Whitkop mine. Re- 
coverable reserves from this mine were 
estimated at 4 million tons of pure quartz, 
enough to sustain the operation for the 
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next 25 years. The cost of constructing the 
smelting plant was about $25 million. 

Yugoslavia.— The Yugoslavian Economic 
Organization's ( YEO) Jugohrom Company 
at Jegunovce in southern Yugoslavia con- 
tinued construction of its ferrosilicon plant. 
Projected capacity of the plant was in- 
creased to 50,000 tons of ferrosilicon from 
the previously reported 30,000 tons. The 
completion date was given as the latter 
part of 1976. Most of the production was 
to be for export to markets in Europe and 
Japan. 

Total production of ferrosilicon and 
silicon metal and alloys by Yugoslavia was 
estimated at 70,000 tons in 1974. 


Silver 


By Thomas G. Clarke ' 


Domestic mine production of silver de- 
creased 10% from that of 1973 to 33.8 
million troy ounces. The decrease, mainly 
in byproduct metal, was attributed partly 
to a copper mine strike in Arizona, de- 
pressed demand for copper metal, and 
producer cutbacks in the copper industry. 
Imports exceeded exports by 115 million 
troy ounces compared with 119.5 million 
troy ounces in 1973. The price of silver 
continued its sharp, upward trend from 
the close of 1973. On January 2, 1974, 
the average price was 334.5 cents per 
ounce, but fell to 327 cents per ounce on 
January 4, the low of the year. On Feb- 
ruary 26, the historic high price of 670 
cents per ounce was reached during the 
day, but closed off the peak price by the 
end of daily trading. Average monthly 
prices remained in the low $5 range 
through May, then fell into and remained 
in the $4 to $5 range for the rest of the 
year. On December 31, the price was 437 
cents per ounce. The average price in 1974 
was 470.798 cents per ounce. 

Domestic consumption by industry and 
the arts was 177 million ounces, down 
10% from the record high of 196.4 mil- 
lion ounces in 1973. The end-use cate- 
gories mirrors, batteries, bearings, and 
catalysts showed significant increases over 
1973. Table 9 contains a new reporting 
category, coins, medallions, and com- 
memorative objects, with appropriate re- 
visions in other data for the years 1972- 
74. These data were formerly reported in 
the sterling ware and miscellaneous cate- 
gories of the end-use table. By the end of 
1974, consumption of silver in the coins, 
medallions, and commemorative objects 
category had increased to 22.3 million 
ounces, ranking only below uses in photo- 
graphic materials and electrical and elec- 
tronic products categories. Part of the in- 


crease since 1973 was attributed to coin 
blanks fabricated for the Canadian Gov- 
ernment to use in its Olympic coin issues. 
A growing public desire and acceptance 
for the medallic and commemorative art 
objects has contributed to a significant 
increase in consumption. 


Industry stocks of silver at yearend 
were 49.3 million ounces, up 10.9 million 
ounces from 1973. Treasury bullion stocks 
in the Bureau of the Mint were 44.03 mil- 
lion ounces at yearend, down 1.1 million 
ounces, reflecting stocks used in coinage. 
Silver available to defense contractors 
from the Defense Department stocks 
amounted to 6.03 million ounces at year- 
end. These stocks consisted of fine silver 
recovered from old scrap items collected 
mostly from various U.S. military service 
branches. The total amount of silver in 
the national stockpile remained at 139.5 
million ounces, the same as at yearend 
1973. The revised stockpile objective of 
21.7 million ounces left 117.8 million 
ounces as surplus for possible disposal, but 
Congressional approval is required. Dur- 
ing 1974, the General Services Administra- 
tion (GSA) offered and sold by mail bid, 
414,118 silver dollars. These were minted 
at the Carson City, Nev., mint, which was 
operated from 1870—93. Of the 2,937,000 
Carson City silver dollars originally au- 
thorized for sale by GSA, 978,560 silver 
dollars remained for possible future auc- 
tion. 

Trading volume on the New York Com- 
modity Exchange (COMEX) was 10.62 
billion ounces during 1974, a decrease of 
1.39 billion ounces compared with that of 
1973. The Chicago Board of Trade 
(CBOT) trading volume was 7.31 billion 
ounces, a decrease of 0.84 billion ounces 


1 Physical scientist, Division of Nonferrous Metals. 
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from that in 1973. During the year, 
COMEX warehouse stocks increased 3.5 


million ounces to 67.8 million ounces. 


Table 1.—Salient silver statistics 


CBOT stocks decreased 7.9 million ounces 
to 19.5 million ounces at the end of 1974. 


1970 1971 1972 1978 1974 
United States: 
Mine production .... thousand troy ounces .. 45,006 41,564 37,2383 7 87,484 33,762 
Value eec erre thousands .. $79,607 $64,258 $62,787 * $95,883 $159,018 
Ore (dry and siliceous) produced: 
Gold ore thousand short tons .. 2,086 1,872 1,579 3.817 2,033 
Gold-silver ore do 214 167 173 124 65 
Silver orte do 720 683 664 593 693 
Percentage derived from: 
Dry and siliceous ores -.---------------- 87 87 81 80 30 
metal ore 63 63 69 70 70 
Refinery production ! 
thousand troy ounces .. 49,451 37,242 88,366 86,494 82,368 
Exports? |... 22 2 LLL LL .- do .... 27,614 12,224 29,657 11,215 18,390 
Imports, genera]? e do ...- 62,300 57,962 65,406 130,681 133,396 
Stocks Dec. 31: 
Treasury * _____-__ million troy ounces -- 25 48 46 45 44 
Industry * ...... thousand troy ounces .. 210,150 185,385 152,255 180,111 186,597 
Consumption: 
Industry and the aretiss do 128.404 129.146 "151,663 "196,386 177,015 
Coinage ss do .... 709 2,474 2,284 920 1,017 
Prices per troy ounce 31.771 181.546 81.685 32.558 84.708 
World: 
Production ......... thousand troy ounces .. 800,991 294,718 "301,510 * 308,584 295,562 
Consumption: ® 
Industry and the arts do 338.900 351,400 * 888,800 471.500 415.000 
Coinage _.__._____.-__________ do 26, 900 27,200 786,000 7 21,000 1 
r Revised 


1 From domestic ores. 
3 Excludes coinage. 
3 Excludes silver in silver dollars. 


* Includes silver in COMEX and CBOT warehouses. 
5 Average New York price—Source: Handy & Harman. 


* Market economies only—Source: Handy 


& Harman. 
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REFER TO TABLE 3 


6. Bunker Hill 
7. Buick 


L Sunshine 
2. Gelena 
3. Berkeley Pit 
4. Utah Copper 
5. Lucky Friday 


9. Sierrita 
10. Tyrone 


8. Bulidog Mountain 
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N. Butte Hill Copper Mines 
12. Twin Buttes 

13. Burgin 

14. Star Unit 

15. White Pine 


Figure 1.—Major U.S. silver-producing mines. 


Legislation and Government Programs.— 
Legislation was introduced in Congress, 
but not enacted, to authorize the disposal 
of 117.8 million ounces of excess silver in 
the national stockpile. 

Silver remained eligible for exploration 
assistance of up to 7596 of approved costs 


under a program conducted by the Office 
of Minerals Exploration (OME), U.S. 
Geological Survey. A few contracts were 
active in the first half of 1974. No fund- 
ing was available in the fiscal year 1975- 
76. 


DOMESTIC PRODUCTION 


Domestic mine production of recover- 
able silver was 33.76 million ounces, 3.72 
million ounces less than in 1973. A copper 
mine strike of 1 month, a 2-week shut- 
down of a mine in Idaho for shaft repairs, 
and a shortage of skilled miners accounted 
for much of the decrease in output. Mine 
production from more than 300 domestic 
producers was in Idaho, 37%; Arizona, 
19%; Montana, 10%; Utah, 10%; Colo- 
rado, 8%; Missouri, 7%; New Mexico, 
3%; other States, 6%. 


The 25 leading silver producers (table 
3) accounted for 85% of domestic pro- 
duction. Three of the leading producers 
mined predominantly silver ores, while 
the remaining ones mined copper, lead, 
and zinc ores. Eight of the leading mines 
produced in excess of 1 million ounces 
each during the year. Domestic mine pro- 
duction provided 19% of the silver con- 
sumed by industry and the arts during 
1974. 

The Hecla Mining Co., located in the 
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Coeur d'Alene silver district of Idaho, re- 
ported production of 3.58 million ounces 
of silver, down 0.32 million ounces from 
that in 1973.“ Production was from its 
wholly-owned Lucky Friday mine and 
Hecla’s share of production from the Sun- 
shine unit area (33.25% interest), and 
the Star-Morning unit area (30% in- 
terest in the Morning section). The aver- 
age selling price for its silver in 1974 was 
$4.71 compared with $2.56 per ounce in 
1973. 

Heclas Lucky Friday mine produced 
165,695 tons of ore in 1974, which assayed 
13.53 ounces of silver per ton, 9.93% lead, 
and 1.18% zinc, compared with 176,859 
tons of ore assaying 15.49 ounces of silver 
per ton, 11.14% lead, and 1.22% zinc in 
1973. Calculated ore reserves increased 
to 539,000 tons compared with 510,000 
tons in 1973. Decreased tonnage mined in 
1974 was due to a shortage of experienced 
miners. During the year, the Star-Morning 
unit area produced 281,580 tons of ore 
compared with 265,781 tons in 1973. 
Hecla's share was 84,474 tons containing 
2.45 ounces of silver per ton, 4.77% lead, 
and 6.04% zinc compared to 69,734 tons 
in 1973 assaying 2.79 ounces of silver per 
ton, 5.18% lead, and 6.68% zinc. Com- 
puted ore reserves increased to 336,000 
tons compared with 286,000 tons in 1973. 
Development of the 7,700-foot level, the 
deepest of the mine, began in early 1974. 

The Sunshine Mining Co., operator of 
the Sunshine unit area, and the nation's 
leading silver producer in 1974, had an 
output of 3,845,759 ounces of silver and 
445 short tons of antimony concentrate. 
The Silver Dollar Mining Co. and Hecla 
Mining Co. each received shares of the 
Sunshine output. 

The Galena mine, also located in the 
Coeur d'Alene, was the second largest 
domestic producer in 1974. It was oper- 
ated by the American Smelting and Re- 
fining Company (ASARCO Inc.) and pro- 
duced 3.49 million ounces of silver com- 
pared with 4.19 million ounces in 1973. 
Production declined due to a shortage of 
underground labor and a flood on the 
surface. In June, ASARCO began equip- 
ping a new silver mine, the Coeur Shaft 
Project. Productive capacity was planned 
at 2.2 million ounces of silver per year 
and underground development work was 
proceeding. A new 450-ton-per-day milling 
facility is scheduled for completion in 1976. 
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Development work resulted in increased 
reserves of proven ore at the Bunker Hill 
and Star mines of the Bunker Hill Co. in 
the Coeur d’Alene district of Idaho.“ In 
1974, production from company-owned 
and -controled mines was 2.2 million 
ounces of silver, 31,000 tons of lead, and 
43,000 tons of zinc. The Bunker Hill mine, 
the sixth largest domestic producer in 
1974, had an output of 1.57 million ounces 
of silver compared with 2.6 million ounces 
in 1973. The Star Unit Mine (Bunker 
Hill and Hecla) produced 0.64 million 
ounces of silver in 1974. The increased 
price of silver during the year allowed 
the mining of lower grade ore so as to ex- 
tend the life of known reserves of un- 
mined ore. The Bunker Hill Co. is a sub- 
sidiary of Gulf Resources & Chemical 
Corp. ` 

Kennecott Copper Corp. processed 62.09 
million tons of copper ore in 1974 and 
recovered 3.62 million ounces of byproduct 
silver.“ This compared with 4.2 million 
ounces from 66.5 million tons of ore in 
1973. Due to severe weather conditions in 
early 1974, lower grade ore was mined 
in some areas. Equipment problems in mill- 
ing and smelting caused substantial losses 
in production throughout the Metal Min- 
ing Division. 

The Anaconda Company reported the 
production of 197,543 tons of copper from 
which 3.57 million ounces of silver was 
extracted as a byproduct.* In 1974, a 
growing worldwide surplus of copper and 
domestic economic recession prompted 
Anaconda and other U.S. producers to 
cut base metal prices and curtail produc- 
tion and work force requirements. 


Day Mines, Inc. of Wallace, Idaho, 
owns, leases, or operates approximately 
19,000 acres of mining properties in Idaho 
and Washington.“ In 1974, silver produc- 
tion from all Day Mines sources amounted 
to 796,137 ounces, a decrease of 39.5% 
from 1973 output. Day Mines completed 
the initial phase of a long-range explora- 
tion program designed to strengthen its 
position as a silver producer. 


3 Hecla Mining Co. 1974 Annual Report. 29 pp. 

3 Gulf Resources and Chemical Corporation. 1974 
Annual Report. 40 pp. 

4 . Copper Corporation. 1974 Annual Re- 
port. p. 

5 The A acond Company. 1974 Annual Report. 


p. 
ic Day Mines, Incorporated. 1974 Annual Report. 
pp. 
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Figure 2.—Silver production in the United States and Idaho and price per ounce. 


CONSUMPTION AND USES 


Total silver consumed by domestic in- 
dustry decreased 10% to 177 million 
ounces in 1974. Significant increases in 
end uses were reported in mirrors (53%) 
and catalysts (22%). Moderate increases 
were evident in commemorative uses, 
12%; bearings, 11%; and batteries, 1%. 
The category of coins, medallions, and 
commemorative objects has shown ex- 
panding usage since 1972. 

Six end use categories consumed 86% 
of the total silver: Photography, 28%; 
electrical contacts and conductors, 18%; 
coins and commemorative objects, 13%; 
sterling ware, 12%; brazing alloys, 8%; 
and electroplated ware, 7%. The use of 
silver in coinage increased slightly to 1.02 
million ounces compared with 0.92 million 
ounces in 1973. Silver consumed in coin- 


age was used in the production of proof 
and uncirculated Eisenhower 40% silver 
dollars, which were sold to numismatists 
at premium prices. 

Silver used in X-ray film was reported 
to have declined 10% in 1974 because of 
high silver prices and improved tech- 
nology.” X-ray film accounted for about 
50% of the silver consumed by the photo- 
graphic industry. The higher price in 1974 
also resulted in a greater effort toward 
silver recovery from spent photographic 
solutions. Recovery was reported to have 
been improved to a 90% to 95% rate 
compared with an 80% rate in 1972. 

A new laser-beam recorder using a dry 


7 American Metal Market. Silver Consumption 
for X-ray Films Expected to Decline Again in 
1975-76. V. 82, No. 127, July 1, 1975, p. 9 
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film for computer printout data was de- 
veloped by Minnesota Mining & Manufac- 
turing Co. This method recorded computer 
data on a low-cost dry silver microfilm 
plate instead of conventional computer 
paper. The images were expected to remain 
reproducible for up to 25 years. The laser- 
beam method was an improvement over an 
earlier COM (computer-output-microfilm ) 
system, which used a wet film process.* 
American Water Purification, Inc., re- 
ported development of a unit containing 
silver which disinfects the circulating water 
of a swimming pool. The disinfection in- 
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in the enzyme systems of waterborne bac- 
teria, which, when within the cells, blocked 
the transfer of hydrogen and killed the 
bacteria. This silver purifier was reported 
to control both algae and bacteria. 
Long-life silver bearings for the thrust 
reversers of jet planes were developed.” 
These bearings function smoothly under 
severe pressures and at temperatures up 
to 1,400° F. Nonsilver bearings used as jet 
thrusters normally had been replaced after 
500 hours of service. The new bearings are 
made from silver powder, which is com- 
bined with smaller amounts of aluminum 


volved the combination of the free silver oxide, phosphate, barium, and calcium 
ions in water with the sulfhydrol groups fluoride. 
STOCKS 


The Treasury bullion stock outflow in 
1974 was 1.1 million ounces, all of which 
was consumed in the production of the 
Eisenhower 40% silverclad dollar. Year- 
end Treasury stocks were 44.03 million 
ounces and consisted of bullion, coin bars, 
and coinage metal fund silver. 

Total accountable stocks were 326.2 
million ounces. These consisted of 49.3 


million ounces in industry stocks, 44.03 
million ounces in Treasury stocks, 6.03 
million ounces in Department of Defense 
stocks, 139.5 million ounces in the stra- 
tegic stockpile, and 87.3 million ounces 
in COMES and CBOT registered vaults. 
Total yearend stocks were up 5.4 million 
ounces over those in 1973. 


PRICES 


New York silver prices in 1974, as 
quoted by Handy & Harman, ranged from 
a low of 327 cents per ounce on January 
4 to a historic high of 670 cents per ounce 
on February 26 (fig. 2). Average monthly 
prices declined thereafter until September, 
when the price stabilized, then remained 
in the $4 to $5 range for the rest of the 
year. The average price of silver in 1974 
was 470.798 cents per ounce compared 
with 255.8 cents per ounce in 1973, an in- 
crease of 84%. 

Worldwide inflation along with domestic 
recession caused fluctuations in inter- 
national exchange rates, which resulted in 
speculative demand for silver. Also, because 
silver prices were at substantially higher 
levels than in 1973 and most price in- 
creases were passed through to finished 
products, demand was less for many items. 


Prices on the London Silver Market 


ranged from a low of 328.172 cents per 


ounce to a high of 723.738 cents per ounce 
(U.S. equivalent). The average 1974 price 
was 467.458 cents per ounce, slightly less 
than the New York average. 


Prices continued to advance sharply on 
silver futures commodity trading  ex- 
changes. The trading volume on COMEX 
was 10.62 billion ounces, a decrease of 
1.39 billion ounces from the 1973 volume. 
On CBOT, trading volume was 7.31 bil- 
lion ounces, a decrease of 0.84 billion 
ounces from that in 1973. COMEX an- 
nounced a reduction of the contract trad- 
ing unit to 5,000 ounces from 10,000 
ounces, effective September 27. Thus, the 
trading unit on both exchanges was 5,000 
ounces from that date. 


8 Business Week. When a Laser Makes a Print- 
out. No. 2318, Feb. 16, 1974, p. 113. 


2 Institute Letter. V. 4. No. 5, May 1974. 
p. 2. 
19 Page 2 of reference cited in footnote 9. 
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Figure 3.—Silver consumption in the United States, 1974. 


FOREIGN TRADE 


Exports of silver increased 64% to 18.4 
million ounces in 1974. Canada received 
4596 of total exports; the United King- 
dom, 1896; Belgium-Luxembourg, 14%; 
Japan, 11%; and West Germany, 3%. 
The remaining 9% went to 14 other 
countries. À small quantity of silver in ore 
and concentrates went mostly to West 
Germany and Canada. Canada, the United 
Kingdom, and Belgium-Luxembourg were 
destinations for most of the waste, scrap, 
and sweepings. Bullion went mainly to 
Canada, Japan, Brazil, and the United 


Kingdom. The bullion imported by Can- 
ada from the United States in 1974 was 
almost 4 times that imported in 1972. 
Part of this was attributed to an increased 
use in coinage, mainly that in sterling 
coins commemorating the 1976 Olympic 
games to be held in Ottawa, Ontario. 
Total silver imports increased 2% to 
133.4 million ounces. The main sources of 
imports were Mexico, 29% ; Canada, 27%; 
the United Kingdom, 14%; Peru, 13%; 
and Japan, 4%. Other countries supplied 
the remaining 13%. Refined bullion con- 
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stituted 67% of total imports. Unrefined 
silver accounted for 33%. 
Net imports decreased to 115 million 
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ounces from 119.5 million ounces in 1973, 
reflecting reduced demand. 


1970 


1965 197 5 


Figure 4.—Net exports or imports of silver, 1950-74. 


WORLD 


World mine production of silver in 1974 
was 295.6 million ounces, a decrease of 
13.0 million ounces from that in 1973. All 
major producing countries reported de- 
creases in silver output, partly due to a 
drop in production of base metals. The 
Western Hemisphere produced 58% of 
total world silver mined in 1974. 

World consumption of silver in industry 
and arts decreased to 415 million ounces 
in 1974 from 472 million ounces in 1973." 
World coinage, however, increased 12 mil- 
lion ounces, partly because of Canadian 
production of 1976 Olympic games coin 
sets. Total consumption by market econ- 
omy countries exceeded newly mined sup- 
ply by 175 million ounces, according to 
Handy & Harman estimates. This supply- 
demand gap was filled by secondary re- 
covery and liquidation of private and 
industry stocks. 

Australia.— Total silver production was 
21.62 million ounces, about 4% less than 
in 1973. At operations of Mount Isa 
Mines, Ltd., the country's principal silver 


REVIEW 


producer, production was interrupted dur- 
ing February and March because of sur- 
face flooding. Nevertheless, output rose to 
9.69 million ounces of silver in 1974 com- 
pared with 8.8 million ounces in 1973. 
ASARCO has a 49% share in Mount Isa 
Mines, Ltd. Total proven silver-lead-zinc 
reserves were placed at 56 million tons of 
extractable ore. The Hilton mine, a silver- 
lead-zinc deposit owned by Mount 1sa, was 
under gradual development for operation 
within the next decade. Proven reserves 
were estimated at 37 million tons of ore. 
Grade of the ore was unavailable. 


The Mount Lyell mine is located in Tas- 
mania and operated by the Mount Lyell 
Mining and Railway Co., Ltd., a 61% 
owned subsidiary of Consolidated Gold 
Fields Australia, Ltd. In 1974, this copper- 
gold-silver mine produced 3.98 million 
ounces of silver. Proven reserves were over 
30 million tons of ore. 


u Handy & Harman. The Side Market, 1974. 
59th Annual Review. 1974, 23 pp 
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The Broken Hill and Broken Hill 
South mines, both silver-lead mines, pro- 
duced an estimated 3 million ounces of 
silver in 1974. Estimated reserves for both 
mines were about 14 million tons of ore. 

Canada.— Primary production of silver in 
1974 was 42.1 million ounces, 5.4 million 
ounces less than the record high of 47.5 
million ounces in 1973. 

The decrease was attributed mainly to 
reduced mine output caused by labor 
shortages and depressed base metal oper- 
ations. Canada maintained its place as the 
world's leading producer of silver. The 
main market continued to be the United 
States, which imported over 80% of Can- 
ada's total output. 

The Province of Ontario was the leading 
source, providing over 40% of all silver 
mined in 1974. The Kidd Creek mine, lo- 
cated at Timmins, Ontario, probably the 
world's largest single silver producer, pro- 
duced 10.55 million ounces from 3.61 mil- 
lion tons of ore. Underground operations 
during the year were equipped with a 
shaft 3,000 feet in depth with 400-foot 
drift intervals. Construction was begun on 
the headframe of a second shaft to extend 
5,300 feet in depth. Additional under- 
ground work would enable mine produc- 
tion to be increased to about 5 million 
tons of ore annually. 

Mines 6 and 12 of the Brunswick Min- 
ing and Smelting Corp., Ltd., at Bath- 
hurst, New Brunswick, produced 4.99 mil- 
lion ounces of silver in 1974. Extensive 
exploration and a new shaft to a depth 
of 4,500 feet increased ore reserves to 
84.7 million tons at the beginning of 1974. 
These reserves averaged 9.38% zinc, 
3.84% lead, 0.2796 copper, and 2.79 
ounces of silver per ton. Open pit oper- 
ations at the No. 6 mine were expected to 
be terminated in late 1975. 

The Sturgeon Lake, Ontario, mine, 
operated by Mattabi Mines Ltd., produced 
3.41 million ounces of silver from 1.1 mil- 
lion tons of ore. Normal operations were 
hampered by the lack of experienced 
miners. 


In British Columbia, the Sullivan mine 
at Kimberly produced 1.69 million ounces 
of silver. Operations were suspended from 
July 1 to October 31 owing to a strike. 

Silver production in the Yukon Terri- 
tory was about the same as in 1973. United 
Keno Hill Mines, Ltd., reported produc- 
tion of 3.24 million ounces from the 
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Husky, Elsa, No Cash, Keno, Towsite, 
Dixie, and Shamrock mines. The Cyprus 
Anvil Mining Corp. reported 2.25 million 
ounces output from its Faro mine. Dynasty 
Exploration Ltd. and Cima Resources, 
Ltd., continued exploration work in the 
Hess Mountains area, 110 miles north of 
the Ross River. Six significant silver-lead 
mines and vein exposures were being pre- 
pared for diamond drilling and further 
evaluation. 


Significant production was reported by 
Echo Bay Mines Ltd. from a silver-copper 
mine located at Port Radium on Great 
Bear Lake, Northwest Territories. Output 
was 2.12 million ounces of silver. Echo 
Bay conducted further explorations on an 
adjoining property. Terra Mining and Ex- 
ploration Ltd. N.P.L. produced 1.4 million 
ounces of silver from its underground mine 
in the Camsell River area. 


Dominican Republic.—At the end of 
1974, the Pueblo Viejo gold and silver 
mining and cyanide leaching facilities were 
nearing completion." Scheduled to operate 
at 8,000 tons per day, the open pit mine 
would be the second largest gold producer 
in the Western Hemisphere, with annual 
output of 350,000 ounces of gold and a 
significant output of silver amounting to 
1.5 million ounces. Additional drilling in- 
formation in 1974 established total oxide 
ore reserves at 30 million tons grading 
0.126 ounce of gold and 0.76 ounce of 
silver per ton. The operator was Rosario 
Dominicana, S. A., owned by Rosario Re- 
sources Corp. (40%), J. R. Simplot and 
Co. (40%), and the Central Bank of the 
Dominican Republic (20%). 


Honduras.— The El Mochito mine of 
Rosario Resources Corp. produced 326,248 
tons of ore which graded 11.9 ounces of 
silver and 0.007 ounce of gold per ton, 
7.83% lead, and 8.61% zinc.“ Output of 
silver amounted to 3.7 million ounces, 
16% higher than in 1973. Ore reserves in 
the Main and Yojoa areas decreased 
slightly to 1.73 million tons. 


India.—India authorized the uncontrolled 
export of silver bullion, sheets, and plates 
beginning on February 17, 1974. A trade 
source reported that 400,000 ounces of 
silver were exported from Bombay in the 
first 5 weeks after legalization. During 


13 Rosario Resources Corporation. 1974 Annual 


Report. P. 
13 Page 5 of reference cited in footnote 12. 
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1974, exports and consumption for indus- 
trial purposes each were estimated at 
about 27 million ounces. According to 
reports, individual reserves held by the 
Indian public constitute one of the world's 
largest storehouses of silver. 

Japan.—Mine production of silver de- 
clined to 7.3 million ounces in 1974, a 
14% decrease from 1973 output. Industrial 
consumption was about 55 million ounces, 
down 20% from the record high in 1973." 
No silver was used in coinage. To fill the 
supply/demand gap, Japan imported about 
29 million ounces of silver, mainly from 
Peru, Mexico, and Australia. Exports were 
7.5 million ounces compared with 0.15 mil- 
lion ounces in 1973. 

Mexico.—Mine production from Mexico, 
the world's third largest silver producer, 
was 37.5 million ounces in 1974, 1.24 mil- 
lion ounces less than that in 1973. In- 
dustrias Penoles, S.A., one of Mexico's 
two large producers, announced that the 
discovery of four important new areas for 
prospecting, along with development of 
existing areas, would establish Mexico as 
the world’s leading silver producer in 
1976. Mexican output in 1976 was pro- 
jected close to 60 million ounces. Govern- 
ment stocks were estimated at about 8 
million ounces at the end of 1974. 

Pure Silver Mines Ltd. reported com- 
pletion of a feasibility study on a 2,000- 
ton-per-day operation based on proven 
reserves of about 3.6 million tons of silver- 
gold ore. Approximately $9 million had 
been spent on a joint exploration project 
by Cia. Minera Fresnillo, S.A., and In- 
dustrias Penoles, S.A. (70%), and Pure 
Silver Mines (30%). 

In the Durango area, Minas de San 
Luis, S.A., reported exploration activity 
in the La Libertad mine. Several new 
levels were opened as a result of diamond 
drilling. Approximately 200,000 tons of 
ore on or near the Santa Rosa vein were 
blocked out. The average ore grade was 
16.1 ounces of silver and 0.03 ounce of 
gold per ton. The width of the vein varied 
between 3 and 8 feet. Preliminary flotation 
tests indicated a gold and silver recovery 
rate of 80%. 

Tormex Mining Developers reported 
that the La Encantada mine ore was being 
milled at the rate of 500 tons per day. 
Construction and most development were 
completed in 1974. The main operation 
was the mining of lower grade ore from 
the upper levels, which contained 20% 
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lead and 6 ounces per ton in silver. 
Earlier development indicated La Encan- 
tada higher grade ore averaged 40476 lead 
and 30 ounces per ton in silver. 

Rosario Mexico, S.A. de C. V., oper- 
ated the Huautla mine at Morelos. This 
silver-lead operation was 40% owned and 
operated by Rosario Resources Corp. With 
production initiated in 1971, the Huautla 
project currently contains reserves of 396,- 
224 tons, averaging 19.3 ounces per ton in 
silver. A new shaft and expanded milling 
facilities were expected to be completed 
at the end of 1976. 


Industrial Minera Mexico, S.A. (for 
merly ASARCO Mexicana, S.A.), a sub- 
sidiary of American Smelting and Refining 
Company, had a refinery output of 20.7 
million ounces of silver in 1974. Mine and 
plant production provided an increase of 
3.5 million ounces of silver over that of 
1973. Operations at the mines were normal 
and ore reserves were increased at the 
various mining units, except at the Parral 
mine, where operations ceased in March 
1975 for lack of minable ore. 


In April ASARCO Mexicana completed 
the sale of a part of its capital stock in 
Industrial Minera Mexico, S.A., to Mexi- 
can investors, thus reducing its equity to 
34% from the 49% formerly owned.” 

Nicaragua.—Rosario Mining of Nica- 
ragua, Inc., reported intensified exploration 
efforts in the La Luna area, located about 
15 miles from Zeldya. Approximately 1.13 
million tons of proven and probable ore 
reserves averaged 0.087 ounce of gold 
and 4.39 ounces of silver per ton. Dia- 
mond drilling was continuing to develop 
additional gold-silver reserves. 

Peru.—Peru maintained its position as 
the second largest silver producer in 1974. 
Mine production was 41 million ounces, 
down about 1 million ounces from 1973. 
Silver produced in Peru was a byproduct 
of base metal production, mainly copper. 

The Cerro Corp. announced that its sub- 
sidiary, Cerro de Pasco Corp. was ex- 
propriated on January 1, 1974, by the 
Peruvian Government.” Negotiations were 
concluded successfully by an emissary of 
the U.S. Government. The Cerro Corp. 
stated that Cerro de Pasco received a cash 
payment of $67 million covering partial 

14 Page 15 of reference cited in footnote 11. 

13 American Smelting and Refining Company. 
1974 Annual Report. Pp. 16-17. 


1? Page 11 of reference cited in footnote 12. 
17 Skillings Mining Review. Mar. 2, 1974, p. 12. 
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compensation for the company. The Cerro 
Corp. intended to continue its commercial 
relationship with the Government of Peru. 
It expected to provide purchasing services 
to Empresa Minera del Centro del Peru, 
the Peruvian marketing organization and 
successor to Cerro de Pasco. 

Financing for the Cuajone copper proj- 
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ect of Southern Peru Copper Corp. was 
completed in July 1974.“ The Cuajone 
project reached about 65% completion by 
yearend. When completed, the facility will 
have an annual capacity of 170,000 short 
tons of blister copper and a substantial 
quantity of byproduct silver. 


TECHNOLOGY 


Researchers at the Bureau of Mines 
Reno Metallurgy Research Center con- 
ducted investigations of improved proc- 
esses for recovering silver from low-grade 
and refractory ores. Techniques were ex- 
pected to be applicable to deposits not 
large enough to justify the capital ex- 
penditure required for conventional proc- 
essing. Research continued on methods of 
desorbing silver and gold from activated 
carbon using alkaline alcohol solutions. An 
improved chloridizing roasting-cyanidation 
process sequence for the recovery of silver 
from a complex refractory ore containing 
silver-bearing jarosite and manganese min- 
erals appeared promising. Also, an im- 
proved procedure was developed for chlori- 
dizing silver ore at modest roasting tem- 
peratures. A 90% silver extraction was 
attained using cyanidation on calcines, 
which had been chloridized at 400° C in 
an airstream saturated with water vapor. 

The Bureau of Mines released a report 
on its continuing ground support studies 
in the Coeur d'Alene silver district of 
Idaho.“ The report described fieldwork 
and analyses necessary to determine physi- 
cal properties, stress distribution, and other 
aspects of rock behavior for the evaluation 
of support requirements for a typical mine 
opening. The work was conducted in the 
Crescent mine near Wallace, Idaho. Con- 
ventional overcore techniques with a three- 
component borehole deformation gage de- 
veloped by the Bureau were used in three 
drill holes. The overcore theory, which pre- 
dicts that a similar deformation effect 
occurs in the wall rock around the pe- 
rimeter of an opening in rock under 
stress, was sustained upon analysis of over- 


core rock samples. 

Hecla Mining Co. developed an im- 
proved method to prevent dust from blow- 
ing over surrounding areas from filled 
tailing ponds. Most of the liquid waste 
pumped into the ponds consisted of silt 
and smaller suspended fractions. An as- 
phalt emulsion was applied to the surface 
which was stabilized as the water evap- 
orated. Vegetative cover was compatible 
with the asphalt emulsion, further limiting 
future dust problems. 

A Japanese firm developed a new 
method of rccovering silver from spent 
color photographic solutions. Developing 
solutions which had lost their ability to 
develop film because of a build-up of 
silver and iron were treated with either 
iron sulfide or cobalt sulfide. The dissolved 
silver and iron were recovered, permitting 
reuse of the developing solution. The de- 
veloping time was increased 10 seconds 
over that of a newly prepared solution. 


An improved silver solder alloy, which 
provided better solder connections in the 
manufacture of ceramic capacitors, was 
developed by a Japanese metal company. 
The solder consisted of silver, cadmium, 
tin, and lead. The low melting point 
(about 392° F) allowed soldering of the 
electrodes at low temperatures without 
cracking of the ceramic. Silver in the alloy 
also reduced the tendency of the solder to 
dissolve the silver electrodes attached to the 
capacitor. 


1* Pages 15-16 of reference cited in footnote 15. 
1? Skinner, E. H., G. Wadell, and J. P. 
Conway. In Situ Determination of Rock Behavior 
by Overcore Stress Relief Method, Physical Pros- 
Measurements, and [Initial Deformation 


ects 
Method. BuMines RI 7962, 1974, 41 pp. 
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Table 2.—Mine production of recoverable 


silver in the United States, by month 
(Thousand troy ounces) 


Month 1978 * 1974 

January ...........--...-- 8,208 2,654 
February 8,186 2,921 
Maren 3.109 8,163 
April | e —— le tomm 2,809 8,097 
Maj. Ce 8,302 8,123 
«Ä;»l AA 2.926 8,074 
Mr aw 8,034 2,489 
Au guat 8,268 2,101 
September .............- 8,164 2,718 
October `... 8,169 2,878 
November ..............- 8,069 2,763 
December ..............- 8,245 2,789 

Total c 87,484 133,762 

r Revised. 


1 Data does not add to total shown because of 
independent rounding. 


Table 3.—Twenty-five leading silver-producing mines in the United States in 1974, 


in order of output 
Rank Mine County and State Operator Source of silver 
1 Sunshine Shoshone, Idaho ...... Sunshine Mining Co Silver ore. 
2 Galena ..........-.--.-- ases MO 2 American Smelting and 
Refining Company -...- Do. 
8 Berkeley Pit — Silver Bow, Mont The Anaconda Company Copper, silver 
ore. 
4 Utah Copper Salt Lake, Utah ...... Kennecott Copper Corp .. Copper, gold 
ore. 
5 Luck Frida Shoshone, Idaho ...... Hecla Mining Co ........ Lead ore. 
6 Bunker Hill c Pa esos Bunker Hill Co .......... Lead-zinc ore. 
1 Bulk. / Iron, lo Pima Mining Co ........ Do. 
8 Bulldog Mountain Mineral, Colo Homestake Mining Co ... Silver ore. 
9 Sierrita ---------------- Pima, Aris Duval Sierra Corp Copper ore. 
10 Tyrone Grant, N. Me Phelps Dodge Corp ...... Do. 
11 Butte Hill Copper Mines Silver Bow, Mont The Anaconda Company -- Do. 
12 Twin Butts Pima, Ari Anamax Mining Co Do. 
18 Burgi Utah. Utah .......... Kennecott Copper Corp  Lead-zinc ore. 
14 Star Unit Shoshone, Idaho ...... Bunker Hill Co. and 
Hecla Mining Co. Do. 
15 White Pine `. Ontonagon, Mich .... White Pine Copper Co ... Copper ore. 
16 Pima .............-..-.- Pima, Ari Pima Mining Co ........ Do. 
17 Magma ` Pinal. Ari Magma Copper Co ...... Do. 
18 San Manuel JJ „ K ether Do. 
19 Mission Unit Pima, Aris American Smelting and 
Refining Company Do. 
20 Morenci 44 Greenlee, Aris Phelps Dodge Corp ...... Do. 
21 Idaradoo 2 Ouray and San 
Miguel, Colo Idarado Mining Co ...... Copper leat: 
zinc ore. 
22 Pan American ......... Lincoln, Nev ........ St. Patrick Mining Co., Ine Lead-zine ore. 
23 Copper-Queen- 
Lavender Pit ........ Cochise, Ariz ........ Phelps Dodge Corp .....- Copper ore. 
24 Magmont ............-- Iron, Mo ..........-- Cominco American, Inc .. Lead ore. 


26 Ray Pit Pinal, Ariz .......... Kennecott Copper Corp Copper ore. 


SILVER 1193 


Table 4.— Production of silver in the United States in 1974, by State, type of mine, 
and class of ore, yielding silver, in terms of recoverable metal 


Lode 


Placer Gold ore Gold-silver ore Silver ore 
(troy — 
State ounces Troy Troy Troy 
of Short ounces Short ounces Short. ounces 
3 silver) tons of silver tons of silver tons of silver 
Alaska eum um 851 TN S 25 EUN T" m 
Arona 4444 im 17,453 424 E P 16,790 4,940 
California 272 2,006 4,921 2,468 18,187 100 8,108 
Colorado 2... ccce MS 10,004 166 W Ww 205,957 1,412,987 
ldaho .----------------- Se 652 805 1,645 4,290 440,129 1,824,649 
Michigan .....-.---.-..- ZO C — zd EN ER ou 
Missouri mee e Kaes 8 "Y GES mem 
Montana -.........-...- 21 4,467 6,849 21,388 91,474 29,457 181,508 
Nevada m 265,009 5,052 12,104 38,644 264 15,005 
New Mexico Ge SE 88 W W Go 2s 
New York ........-.-.- hex T 2 ES TM SE Se 
Oregon ER 2,901 1,857 3,304 6,496 52 572 
South Dakota .........- EN 1,559,691 62,414 Kass SE Se Ge 
Tennesse 25 Se e T; EN Ca i 
Other States! ne 170,347 180,394 23,168 232,533 14 650 
Total ...........- 644 2,032,530 212,948 64,677 391,624 692,753 9,393,319 
Percent of 
total silve (3) Tem 1 ER 1 ae 28 
Lode—Continued 
Copper ore Lead ore Zinc ore 
roy Troy Troy 
Short tons ounces Short tons ounces Short tons ounces 
of silver of silver of silver 
Alaska cos on ee 20 196 SC ER Sa "- 
Arizona 22222222 161,064,086 6,266,788 112 1,008 661 1,202 
California 24 9 217 1.174 TM ës 
Colorado W W 8,110 5,303 195,568 116,945 
MGs le 86.099 22,162 190,000 2,484,635 10,021 1,430 
Michigan .............- 8,300,913 642,944 S5 Se Ge mus 
Missouri SR SE 9,110,057 2,887,250 em BS 
Montana 23.141.975 8,249,733 289 „587 792 2.323 
Nevada ` € eebe Siess 13,467,158 401,127 2,270 2,000 50 470 
New Mexico 26,343,262 1,040,205 16 2 W W 
New Vork 2a z% SC Se 1,099,780 64,468 
Oregon m ET uam eR DE BE 
South Dakota .........- 22 ue ee E Ge "PS 
Tennesse = a E We £z SH 
Other State!!! 35,607,829 2,463,609 SA M 823,713 142,609 
Total .......---.-- 268,011,366 14,086,768 9,306,671 4,883,986 2,130,686 829,442 
Percent of 
total silver ud 42 SN 14 os 1 
Lode—Continued 
Copper-lead, lead-zinc, 
copper-zinc, and Old tailings, etc. Total * 
copper-lead-zinc ores 
Troy Troy 
Short tons ounces Short tons ounces Short tons ounces 
of silver of silver ¢ of silver 
Alaska aaa ae ae as SES 20 547 
Arizona 97,723 59,308 67,249 21.863 161,264,680 6,355,528 
California 800 3.247 8 10,970 5,618 41,894 
Colorado 860,900 1.045.027 82,180 77,364 1,321,489 2,783,978 
Idahio --_--------------- 1,037,704 2,097,752 2 78 1,766,252 12.435.701 
Michigan ns ae Ce 22d e 8,300,913 642,944 
Missouri .........-.-.--- i T ES - 9.110,057 2,387,250 
Montana 212 2.251 9,020 25,415 23,207,600 8,512,161 
Nevada ` 801,688 409,982 10 63 14,049,148 872,243 
New Mexico WwW W ee Ne 26,526,049 1,194,800 
New York -___---.----- rae, E NM £x 1,099,780 64,463 
Oregon oe SS ES SES 6,257 8,925 
South Dakota .........- ii nc x du 1,559.691 62,474 
Ten nes eee 1.153.035 20.058 So Sz 1,153,035 20,053 
Other State! 405,630 686,396 29 3,474 36,834,184 8,378,918 
Total ._.---------- 3,857,692 4,324,016 108,493 139,227 286,204,768 83,761,874 
Percent of 
total silver m 18 es (3) 2 100 


W Withheld to avoid disclosing individual company confidential data included in Other States.“ 

ue Illinois, Maine, Oklahoma, Utah, Washington, Wisconsin and States indicated by sym- 
bo NISL 

2 Less than !4 unit. 

3 Data may not add to State totals due to items withheld to avoid discloeing individual company 
confidential data. 

* Includes byproduct silver recovered from tungsten ore in California and fluorspar in Illinois. 
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Table 5.—Mine production of recoverable silver in the United States, by State 


(Troy ounces) 
State 1970 1971 1972 1973 1974 

Fv" A2 EE 2,189 868 288 828 547 
PPP 7,830,417 6,169,623 6,652,800 1,199,251 6,355,528 
CRISI. Lo .... 451,150 443,761 175,467 55,897 41,894 
ei TL WEE EE 2,933,363 8,389,748 3,663,832 r 3,598,209 2,783,978 
TARDO e DEE 19,114,829 19, 139, 575 14, 250, 725 13,619,824 12.435. 701 
1 PEE 63,227 41,193 16,251 W w 
(TTT NEE E 891,579 610,052 185,100 850,273 642,944 
MEE. AA 1,816,978 1,660,879 1,971,530 2,057,732 2,387,250 
Monni. Lau ue acini erai com 4,304,326 2,747,657 3,325,052 4,349,869 3,512,161 
CCC 718.011 601.470 595,351 623,660 872,243 
.. Sacs 781.952 182,441 1,016,880 1,111,269 1,194,800 
New RUNE 8 23.830 17.928 25.070 54.345 64.463 
PPC 3.594 3.790 2.252 1.282 8.925 
South tele 119,766 106,785 99,992 71,939 62,474 
— A : 94,710 131,349 83,466 13,104 20,053 
See O 6,029,737 5,294,477 4,299,604 8,619,038 3,207,923 
— — — 325.887 862,646 269. 262 197,050 170.990 
F EE 45,005,605 41,564,142 87,232,922 "37,483,570 33,761,874 


r Revised. W Withheld to avoid disclosing individual company confidential data; included with 
“Other States." 


Table 6.—Silver produced in the United States from ore, old tailings, etc., in 1974, 
by State and method of recovery, in terms of recoverable metal 


Ore and old tailings to mills 
Tota! Concentrates Crude ore, old 
ore, old Recoverable smelted and tailings. etc., 
aiiis tailings, TA: in bullion recoverable metal to smelters ! 
icd 13 dont Amalga- Cyani- Concen- : Thou- 
thousand  tons!? mation dation trates Troy sand Troy 
short tons) (troy (troy (short ounces short ounces 
ounces) ounces) tons) tons 

Alaska (3) A» Be 8 d? — (3) 196 
Arizona 4 179,096 1 178,685 Lë 2,240 3,119,674 6,257,810 411 95,478 
California ... 5 — nea 639 ,490 2 6,132 
Colorado 5 1,321 5 1,312 2,379 178,615 152,124 2,505,812 9 97,672 
Idaho .--.-.---- 1,767 1,764 8 im 160,178 12,419,853 3 15,840 
Michigan 8.301 8.301 x ES 230,336 642,944 La La 
Missouri 9.110 9.110 — Wë 987,154 2.387.250 SW wb 
Montana ` 23,232 23,141 — Dë 441,231 3,245,603 91 266,537 
Nevada 23,110  *528,054 80 38.694 371.356 815.516 56 17.953 
New Mexico 26.558 26.463 a KR 874,924 1,167,446 95 21,854 
New York ... 1,232 1,232 dä ES 180,177 64,463 Sg * 
Oregon 6 (3) Së 20 oe gan 6 8,905 
South Dakota eee 1,560 = 62,474 We Si — Es 
Tennessee 4.246 4.246 be — 194,603 20,053 Ge RA 
Other States“ 136.923 * 86,725 = 53,905 864,317 3.008.266 198 316,742 
Total .. 316.467 315,596 2,467 335,948 7,576,713 82,570,006 871 852,809 


—————————————————————————————————— eg 


! Includes some nonsilver-bearing ore not separable. 
" 2 = tonnages of fluorspar, tungsten, and uranium ores from which silver was recovered as a 
yproduct. 
3 Less than ™% unit. 
* Includes ore from which silver was recovered by vat leaching. 
5 Includes ore from which silver was recovered by heap — 
* Includes Illinois, Maine, Oklahoma, Utah, Washington, and Wisconsin. 
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Table 7.—Silver produced at amalgamation and cyanidation mills in the United States 
and percentage of silver recoverable from all sources 


r Revised. 
1 End use as reported by converters of refined silver. 


2 Includes silver-bearing copper, silver-bearing lead anodes, ceramics, paints, etc. 


3 Data may not add to total shown because of independent rounding. 


Bullion and precipitates Silver recoverable from 
recoverable All sources 
(troy ounces) (percent) 
Year 
Amalga- Cyani- Amalga- Cyani- Smelt- Plac- 
mation dation mation dation ing ! ers 
1970.2: Lue A LM iu 95,287 24.892 0.21 0.05 99.78 0.01 
IT] cl nc ates 8 993 106,785 (?) .26 99.74 (2) 
T972 EE 8 2.490 99.992 .01 21 99.72 (3) 
Lg ee oP x oe 3.536 260,846 .01 .70 99.29 (2) 
Lut d 8 2.467 335,909 .01 .99 99.00 (?) 
r Revised. 
1 Crude ores and concentrates. 
3 Less than !4 unit. 
Table 8.—Silver produced at refineries in 
the United States, by source 
(Thousand troy ounces) 
Source 1978 1974 
Concentrates and ores: 
Domestic ...........- 86,494 82,368 
Foreign ............- 88,8717 80,970 
Total EE 75.371 63,338 
Old scrap: 
Coins 22.5342 8,648 15,900 
Other ..............- 30,907 88,150 
Total .........-..- 134,556 64,050 
New scrap ..-..--.-.---- 41,348 61,874 
Total production __ 151.275 1169,278 
1 Data does not add to total shown because of 
independent rounding. 
Table 9.—U.S. consumption of silver, by end use 
(Thousand troy ounces) 
Final use ! 1972 r 1973 x 1974 
Electroplated ware ..... 2 2L ccc LLL LLL LLL LLL ee 12,716 14,542 13,179 
Sterling mm; ⁰ eegen 26,493 29.386 22,147 
Jewelry Ä äÜd ͥ ace. Lc e colt kr k 4.871 5,778 5,235 
Photographic materials ks 38,251 61,979 49,579 
Dental and medical supplies 1.991 3.022 2.401 
III ³ð y Er 1.226 2.579 3,947 
Brazing alloys and solder kk 12,214 17,736 14,614 
Electrical and electronic products: 
Bl Eddie ee ee LO 6,044 4,155 4,195 
Contacts and conductor L 36,434 40,209 31.318 
PFI. ͤ-ꝶ kd a d dicic ees 344 375 416 
Catalysts Sekten, ee d een 8,430 5.988 7.293 
Coins, medallions, commemorative object 7,143 20,108 22.272 
Miscellaneous® E 508 528 519 
Total net industrial consumption? --.---------------- 151.663 196,386 177,015 
Coinage eene e 2,284 920 1,017 
Total consumption? ` 153,947 197,306 178,081 
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Table 10.—Price of silver in New York, 1874-1974? 
(Dollars per troy ounce) 


Calendar Calendar 

year High Low Average year High Low Average 

1874 rcu 1.29375 1.25500 1.27195 1924 8 0.72375 0.63000 0.67111 
18778 1.26125 1.21000 1.23883 1928 8 73187 66812 69406 
1876 — 1.26000 1.03500 1.14950 1929 68937 .51812 .62428 
I8TI „ 1.26000 1.16000 1.19408 I921 Low .60312 .54187 .56680 
1878 .......--- 1.20750 1.08500 1.15429 19288 “7. 63987 56812 58488 
1879 nee eS 1.16750 1.06500 1.12088 1929 57812 46812 53306 
18803 1. 15000 1.11250 1.13931 1930 .......-.- 46875 .807 50 .38154 
1881 .........- 1.14500 1.11000 1.12823 91 37250 25750 28701 
18822 1. 15000 1.09000 1.13855 1932 m .81000 .24250 27892 
1888 8 1.11750 1.09500 1.10874 19833838 eg 45000 24500 34727 
1884 — 1.13250 1.08000 1.11161 1914444444 •—L²¼ 2 55750 41750 147973 
1885 2i 1.09500 1.02750 1.06428 1988 8 81000 49750 64273 
1886 .......--- 1.03500 -92500 .99880 1939.8 “d 49750 44750 45087 
IBST —?¹ſnm 1.03500 95000 97899 193 8 46750 44750 44883 
1888 .........- .97750 .92000 -94300 1938 .........--. .44'150 42750 43225 
1889 3 97250 . 92500 93634 1930 . 42750 34750 39082 
1890 1.20500 95750 1.05329 1940 85625 84750 34773 
1891 .........- 1.07500 .94750 .99033 1941 .........- .95125 34750 34783 
189222 95250 . 83000 . 87552 19412 88 44760 85125 38333 
1898 .........-- .85000 .65000 18219 194999 44750 44750 44750 
1891½4 70000 59500 64043 194(»½e 44750 44750 44750 
1895 ........-- .69000 .60000 66268 1946 ........-- .107150 44750 51928 
1896 ........-- .10250 .65625 68 195 194 90125 70750 80151 
1897777 66125 52750 60774 1947 2232225322 .86250 .59750 .11820 
1898 .........- .62250 .55125 59064 1948. emn . 11500 70000 74361 
1899 — 64750 58625 60507 1949 .........- .13250 . 10000 71930 
1900 .......... 65750 . 59750 62065 1950 80000 71750 74169 
1901! 64500 54750 59703 198 111 90160 . 80000 89368 
1902 .........- -66875 47875 528 15 1962 AC . 88000 82750 . 84941 
19j959 62375 47500 54208 1958 1l -85250 .83250 .85188 
1904 .........- .62500 .53375 57843 19854 .......... 485250 .85250 85250 
1909595 —l 66500 55625 61008 19565 ........-- 92000 85250 89099 
190 72875 63125 67379 19588 91625 . 90000 90826 
1907 EE -71000 -62750 -65978 1985977 91375 . 89625 90820 
1908 .........- 58875 48250 53496 1958 .........- 90375 88625 89044 
1999 54500 50750 52163 198589 P 91625 89875 91202 
1910 .......... -67625 .50750 .54245 1960 .........- .91375 91875 91376 
III . 57500 52125 54002 19881 1.04750 91375 92449 
1912 8 65625 55250 62006 19652 .......--- 1.22000 1.01250 1.08521 
11 ia .65125 . 58000 61241 19683 ......... 1.29300 1.21000 1.27912 
1914 .......... -60875 . 49000 56331 1964? ........- 1.29300 1.29300 1.29300 
1916 l.c. -68000 47750 . 51062 1965222 1.29300 1.29300 1.29300 
19188 iec 79125 . 57250 67151 19663 ........- 1.29300 1.29300 1.29300 
1917 i... uum 1.16500 73125 84000 19673 ........- 2.11000 1.29300 1.54968 
1918 1.01937 88937 98445 1968 .........- 2.56500 1.81000 2.14460 
1919 4... s 1.38250 1.01375 1.12087 19000 ——f 2.02500 1.54000 1.79067 
19200 1.87875 .60375 1.01940 1970 1.93000 1.57200 1.77082 
19111 73818 53188 63096 1971 `... 1.75200 1.28800 1.54564 
19222 74188 62875 67934 19722 zziz 2.04800 1.38700 1.68455 
1928 ...... ... .69000 .62875 .65239 1978 .. Utes 8.28000 1.96200 2.55756 
1974 EE 6.70000 8.27000 4.10798 


1 Prices are as follows: 
1874-1917: Asked price per fine ounce (unrefined). 
1918-29: Mean of bid and asked prices per fine ounce (unrefined). 
1930-61: Official quotations per ounce 999/1000 fine (unrefined). 
1962-66: Official quotations per ounce 999/1000 fine (refined). Quotations for refined silver are 
one-fourth cent above prices for unrefined silver. 
d price of $1.293 per ounce was effective continuously from September 9, 1968, through May 18, 


NOTE.—There was no open-market price of silver as such in the United States under the bimetal- 
lic monetary standard which existed from April 2, 1792, until February 12, 1878. The ratios of the 
silver dollars to the gold dollar in this period were as follows: 


Ratio of silver 
ct of — to gold 
7777 ⁵ĩÄͤöiðið⁵t. aaa et ꝛ˙5:w. ete he Net Sa 15 to 1 
June e d .. 16.002 to 1 
January 18, 1887 EE 15.988 P to 1 


Source: Annual Report of the Director of the Mint, Washington, D.C. 
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Table 11.—Value of silver exported from 


and imported into the United States 
(Thousand dollars) 


Year Exports Imports 
1777 ͤ— d 49,260 101,580 
J uen 21,638 830,456 


I/ EE 81,661 623,794 


Table 12.—U.S. exports of silver in 1974, by country 


(Thousand troy ounces and thousand dollars) 


Ore and Waste and Refined 
concentrates sweepings bullion 

Country — —— ——— —— — — 
Qua tity Value Quantity Value Quantity Value 
Argentina ss TT a ne 181 689 
Belgium-Luxembourg -.....- 7 15 2,615 11,589 mes S 
Brazil Ss Su ES SES 483 2.519 
Canada -.------------------- 10 21 4,911 23,549 8,428 17,374 
Colombia 4422 iac es ei os 2 9 
Costa Ria d ba c: (1) 1 
Dominican Republic ........ n ES (1) 2 as m 
France 2.2 cR DS Se S ES (1) (1) 
Germany, Wet 86 182 567 2,578 ete se 
Hong Kong Gs Es "E 1 5 
PRC) WEE Kë nt 10 27 -- ze 
I!; % b ⁵ e ERAT Se es 79 377 61 94 
TCC AAA Ss Sg 822 8,761 1,223 5,452 
Netherlands E RM 621 2,451 E Nm 
New Zealand `. om Ze = s 1 8 
Sweden NM a 187 617 me 2z 
Switzerland ............... NT ES 112 452 80 70 

Taiwan -_----------------- Se ae S e (1) 
United Kingdom ........... e e 2,922 8,335 881 1,471 
M 53 218 12,646 58,738 6,691 27,695 


1 Less than !4 unit. 
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Table 13.—U.S. general imports of silver in 1974, by country 


(Thousand troy ounces and thousand dollars) 


1198 
Ore and 
Country concentrates 
Quantity Value 
Argentina .....-..-- EE a2 
Australia 8,025 18,640 
Belgium- 

Luxembourg .....- 23 oe 
Bermuda ..........- VR m 
Bolivia (1 (1 
Canada 12,103 63,705 
Chile ac ERE 1,686 4,994 
Colombia 1 6 
Francde zg 25 
Germany, West Se a 
Greece ox Gas 
Guatemala — SG 
Honduras 2.267 10,108 
Hong Kong .......- MS - 
India AA Be i 
( Bei ER 
Jamaica `. Sg z 
Japan 69 319 
Kenya `. 2 16 
Mexico ..........--- 1,964 9,704 
Netherlands xm SR 
Nicaragua .........- 57 210 
Norway 82 188 
Panama ER EG 

7 12.147 51.808 
Philippines 248 1,218 
Poland ............. ER ER 
Singapore Gë es 
South Africa, 

Republic of ...... 955 4.457 
Switzerland ........ M EN 
United Kingdom .... 18 71 
Yugoslavia ......... ns a 

Total ......... 34,568 160,284 


1 Less than !4 unit. 


Waste and 
sweepings 
Quantity Value 
109 314 
18 89 
2,701 12,232 
32 158 
Gj 3 
21 110 
2 8 
(2) ( 
1 6 
522 1,506 
977 4,112 
4 
57 257 
5 16 
1.567 10.051 
484 788 
6,506 29.646 


Dore and 

precipitates 
Quantity Value 
2 1 
1,181 5,375 
(2) (1) 
158 647 
66 309 
517 2,465 
280 1,359 
15 65 
161 635 
1 3 
82 187 
2,858 10.996 


Refined 

bullion 
Quantity Value 
48 259 
2,256 9,607 
20,242 95.953 
445 1.940 
1,046 4.980 
1,038 5,823 
$8 18 
573 2,849 
E 1T 
4,150 19,710 
36,332 163.831 
“4 “4 
4,453 19,187 
8 39 
611 8.310 
17,578 94.758 
2,166 10,518 
89.968 432.868 
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Table 14.—Silver: World production by country 


(Thousand troy ounces) 


Country 1972 1973 1974 P 

North and Central America: 

%% ³oÜ“/C / 8 44.792 47,488 42,079 
Costa: Rice: o oo ooh AEn nien eee TE (3) A 
Bi NU, TEE 177 123 168 
Guatemala ee 6 re 10 e 10 
III! cr k Me ARE 17 17 20 
Honduras L2. on oe ie et iae ei 3. 595 3.152 3,661 
7/%/%%õõ˙⁰ͤꝛ½ð ̃ ꝛ˙ :: x . nA 2 87,483 $8,788 37.546 
Nie ᷑]s?⁵«'sn ⅛ G GU ee e a ea 357 180 270 
United States « «ð 37,233 37,484 83,162 
South America: 
Argentina fp ee LLLI E r 8,274 2,441 * 2,400 
ET bsc qu o ET 5,581 5,803 5.385 
CC 8 320 322 251 
Chile 2 nuc ·u ũ.mʒ:p s at ĩ . D 4.689 5,035 6,646 
%] ͤ⁰³5iið¹¹i⁵ꝗ⁰iQ¹w ua ͤ v 70 76 5 
WE EES 69 57 85 
Pero: c-cenn ß ee eee E 40,188 42,021 41,000 
Europe: 
ASCO d ß ee 192 192 " 
Czechoslovak ii 1.100 1.100 1,100 
Finland —————— ecco Eo i a LL Ei ed 625 193 811 
Francë EE r 4,210 4,176 53,328 
Germany, East LL LL LL SL L 22 css sscacsscesa 5,000 r 4,000 8,000 
Germany, Weedgddſd r 1,756 1,446 1,228 
)))) ³⁰ w. EE PEE r 871 588 575 
J//00öõô y e ³ ³ A ⁰⁰ i ĩ 6 7 7 
Ireland m: ˙ͤ¹w²¹1¹r¹r1A1A ⅛ ⁰ym 8 1.558 1.839 1.980 
II ³o¹·wi ĩð K y 2.170 1,349 1,318 
Poland l ⁰ ma trem EE T 4.000 1 4,800 6,000 
Ff... 8 230 108 * 150 
%%% e e ee ncm mvrm ] 1.000 1.100 1.100 
e EE 3.036 3.635 * 3,600 
Sweden ⁰ ſAꝗ ASTVJd0TſTſàTVVVVTVVVTVTVTTVVVVW—0V0äd 8 4.255 4.690 e 4.500 
USSR ði ð é dd ͤ m... wr K cr eem 40,000 41,000 42,000 
Fu on nU dE 3,582 4,302 4,702 

Africa: 

-- Algeria EE r 210 170 200 
Kënyā EE oe 3 20 
MOfOGGOU- usc [an cum ⁰⅛jʃ 7˙ꝛe %⅛ꝛ %⅛ꝗoW ] ] P m a ELE 3.376 63,518 * 3,137 
Rhodesia, Southern 126 169 156 
South Africa, Republic of. 3.294 8,652 2,994 
South-West Africa, Territory of??? r 1,360 1,563 9 1,556 
Tanzânia c dm m E A LAS (3) (* (3) 
Tunisia oui oen EE 242 r e 200 136 
Laire rone s rA e EE ER 2,078 1,995 1,649 
Zambia 1-h')hhh Lc c -sc2c- EE 109 

Asia : 

Bull o md ae e UU e D ee * 1,155 754 722 
China, People's Republic fl) 800 800 800 
Indi 4 9e Ae ei e ei 8 142 138 * 140 
Indonesia Zeen r 804 616 139 

apan EE M 8 r 10,047 8,552 7,314 
Korea, Nortbk kk 700 700 700 
Korea, Republie o 1.770 1.490 1.291 
Philipp A LLLA 1,848 1,892 1,706 
Taiwan, uen E e ere eae 14 93 38 

Oceania: 

BA TEEN r 21,888 22,423 21,615 
Fij asco etek as aan my ðr ß ß M. 24 80 21 
New TTT ³ AA y 81 49 2 
Papua and New Guiness 995 1,681 1,628 

77/7»! nat ⁰˙¹˙à¹ d E M r 301,610 308,584 295,562 


* Estimate. P Preliminary. r Revised. 

1 Recoverable content of ores and concentrates produced unless otherwise noted. 

2In addition to the countries listed Bulgaria. Thailand, Turkey and several African countries pro- 
duce silver, but information is inadequate to make reliable estimates of output levels. 

3 Less than ™% unit. 

‘Includes production by the State mining company (COMIBOL) plus the exports of medium and 
small (private sector) mines. 

6 Smelter and/or refinery production. 

ê Partly estimated on the basis of silver content of lead ores exported. 

7 Output of Inyati mine only. 

8 Data represent recoverable content of Tsumeb Corp. Ltd. concentrates as well as recovery from 
copper refinery sludges. 

? Includes estimate for Klein Aub Koper Maatskappy Ltd. 

10 Includes recovery from copper refinery sludges. 
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Slag—Iron and Steel 


By Harold J. Drake ' 


Processing of iron slag was at a higher 
level in 1974 than in 1973 despite lower 
production of pig iron at yearend. The 
lower output of processed steel slag was 
more in line with the decrease in steel 
production that occurred in 1974. Com- 
bined output of both types of slag was up 
0.5% in quantity and 8% in value over 
1973 levels. Production of iron slag rose 
4% in quantity and 8% in value, whereas 
that of steel slag decreased 9% in quantity 
but increased 4% in value. The trend in 
recent years toward less processing (other 


than crushing and screening) continued; 
tonnage of screened, air-cooled iron slag 
rose 8%, whereas tonnage of granulated 
and expanded iron slag declined 5%. 

A 5% price increase was recorded for 
iron slag and a 14% increase for steel slag. 
Despite price increases, iron and steel slags 
continued to be strongly competitive with 
similar construction materials. A sharp 
gain in exports was recorded; volume rose 
40% and value more than tripled. No im- 
pots of slag were reported in 1974, 


Table 1.—Iron slags processed in the United States, by type 
(Thousand short tons and thousand dollars) 


ne a 


Quantity Value Quantity Value Quantity Value Quantity Value 


Air cooled 
Year Screened Unscreened 
1975 23.692 60,737 1.279 1.512 
1974 ...... 25,557 56,431 669 196 


Source: National Slag Association. 


Granulated Expanded Total 


Quantity Value 


28,822 62,852 


1,852 6.986 
29,880 68,130 


1.573 6,461 


1,999 8,667 
2,081 4,442 


DOMESTIC PRODUCTION 


The volume of iron slag processed in 
1974 totaled 29.9 million tons valued at 
$68.1 million, compared with 28.8 million 
tons valued at $62.9 million in 1973. Pro- 
duction of the principal type of iron slag— 
screened, air-cooled slag—totaled 25.6 mil- 
lion tons valued at $56.4 million, which 
represented gains of 8% and 11%, respec- 
tively, over the production and value levels 
of 1973. However, output of unscreened, 
air-cooled material, was nearly halved. Of 
the approximately 12% of iron slag proc- 
essed using water techniques, granulated 
slags rose slightly to 2.1 million tons valued 
at $4.4 million, whereas expanded slags de- 
clined moderately to 1.6 million tons val- 
ued at $6.5 million. A portion of the in- 
creased output of processed iron slag came 
from stockpiles. A decline in output at 


steel operations led to a 9% decline in 
steel slag to 8.9 million tons, However, the 
value of steel slag rose 4% to $11.2 million. 

A total of 60 companies reported operat- 
ing 91 air-cooling, 9 expanding, and 10 
granulating slag plants in 1974. Slag- 
encrusted iron reclaimed magnetically by 
slag processors for resmelting totaled 3,- 
761,000 tons. The 1,551 plant and yard 
employees in the industry worked a total 
fo 2,088,545 man-hours. 

About 20% of all slag was produced in 
Pennsylvania, another 20% in Ohio, and 
another 20% in Illinois, Indiana, and 
Michigan. The remaining 40% came from 
a number of States, including Alabama, 
California, Maryland, and New York. 


1 Physical scientist, Division of Nonmetallic Min- 
erals. 
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Table 2.—Iron slag processed in the United States, by State 
(Thousand short tons and thousand dollars) 


Screened and air cooled All types 
Year and State ———————————— 

Quantity Value Quantity Value 

1978 
Obió EEN 5.427 12,316 6.904 14.817 
Pennsylvania GE 23232 5,061 12,032 6,698 16,129 
Illinois, Indiana, Michiga nns 5.945 12.181 6,199 15,174 
Other States! `, 7.259 14.208 8.421 16.732 
Total -oot ³ ³ ⁵ĩͤ A IL RIS 28,692 50,787 28,822 62,852 

1974 
GS. El Sees 5,038 12.515 6,109 15,646 
Pennsylvania 5.168 12.960 6.712 16.101 
Illinois, Indiana, Michigans -____ 5,916 11,541 6,705 15,159 
Other States! _____.______. ee eee Lk 9,435 19,115 10.354 21,224 
WK VE EE 25,557 56,481 29,880 68,130 


! [Includes Alabama, California, Colorado, Kentucky, Louisiana, Maryland, Minnesota, New York. 


Texas, Utah, and West Virginia. 
Source: National Slag Association. 


CONSUMPTION AND USES 


As in past years, nearly all of the slag 
produced in the manufacture of pig iron 
and steel was either recycled or used by the 
construction industry. 

An 8% increase in consumption of 
screened, air-cooled, iron slag was ac- 
counted for principally by a 14% increase 
in shipments for highway and airport con- 
struction, a 24% increase in shipments for 
railroad ballast, and an 18% increase in 
use for portland-cement concrete construc- 
tion. Together, these uses accounted for 
70% of the total consumption of this type 
of iron slag. Significant uses that recorded 
declines were bituminous construction, 6% ; 
concrete block, 31%; mineral wool, 24%; 
and roofing material, 26%. Consumption 
of unscreened, air-cooled iron slag was 
halved, primarily because demand was 
greater for screencd material. The princi- 
pal use, highway and airport construction, 
recorded a 1396 decline, and numerous 
other minor applications nearly disap- 
peared. 

The volume of granulated and expanded 
iron slag consumed in construction de- 
clined 1.5%. An increase of 4% for gran- 
ulated slag was offset by a 15% decrease 
for expanded slag. In its principal use, 


highway construction, granulated slag was 
down 2%. In the principal use for ex- 
panded slag, concrete block manufacture, 
consumption was down 16%. Other uses 
for granulated slag, such as cement and 
concrete block manufacture, recorded gains, 
All significant uses of expanded slag re- 
corded declines. 


Consumption of steel slag was 9% be- 
low that of 1973 and was characterized by 
sharp fluctuations throughout its range of 
uses. Use as highway base, railroad ballast, 
and bituminous mixes was nearly halved 
in 1974, and significant increases in use as 
base and fill material, in agriculture, and 
other applications were not sufficient to off- 
set these losses. More efficient utilization 
of steel slag was reported in a paper that 
discussed production and disposal of both 
iron and steel slags. ° 


A series of rapid wet-chemical methods 
for the analysis of iron slags was described.“ 


2 Drake, H. J., and J. E. Shelton. Disposal of 
Iron and Steel Slag. Proc. 4th Miner. Waste Utili- 
zation Symp., Chicago, Ill., May 7-8, 1974, pp. 
303-308. 

3 Jefferson, R. H., E. A. Hattman, and D. J. 
Kusler. Rapid Wet Chemical Methods for the 
Analysis of Blast Furnace Slags. BuMines IC 8625, 
1974, 15 pp. 
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Table 3.—Shipments of iron slag in the United States, by method of transportation 


1973 1974 
Method of transportation — äßͥü — — — —— ͤäk —-— 
Thousand Percent Thousand Percent 
short tons of total short tons of total 
!ö·Üù¹·. ⁰ ecc dU 5,866 19 6,845 23 
Truck niv lle ded dr no cr 22,640 78 21,891 13 
Waterway r 816 8 1.144 4 
lll es Lee cereum r 28,822 100 29,880 100 


r Revised. 
Source: National Slag Association. 


Table 4.—Air-cooled iron slag sold or used by processors in the United States, by use 
(Thousand short tons and thousand dollars) 


1978 1974 
U Screened Unscreened Screened Unscreened 
se Ee AE dr uu cun LU 
Quan- Quan- Quan- Quan- 
tit Value tty V alue tity Value tity Value 
Aggregate in— 
Portland cement concrete 
construction `... 2,450 5,882 "S 23 2,887 7,200 os -> 
Bituminous construction 
(all type) 5,232 11,442 m EUN 4,948  À 11,878 ‘sie Ge 
Highway and airport 
construction? ______.______ 9.666 20,790 676 1,022 11,025 28,802 689 72b 
Manufacture of concrete block 628 1,567 1 2 433 1,116 Se e 
Railroad balla 8,256 5.139 ES Se 4,027 6,861 22 SCH 
Mineral wool ` 168 1,812 46 35 585 1,451 Tm aw 
Roofing slag: 
Cover material... 299 1,064 xe ebe 269 947 ay = 
Granules `... 67 530 Ges Sa 8 16 Së gie 
Sewage trickling filter medium .. 88 68 ES ao 28 55 ef Ge 
Agricultural slag, liming .......- 10 23 E D 1 2 E SS 
Other uses ..................--.- 1,278 2,420 656 458 1,856 8,598 80 71 
Total `__------------------- 23,692 50,737 1,279 1,512 25.557 56.431 669 796 


1 Other than in portland cement concrete and bituminous construction. 
Source: National Slag Association. 


Table 5.—Granulated and expanded iron slags sold or used by processors 


in the United States, by use 
(Thousand short tons and thousand dollars) 


1978 1974 
ü Granulated Expanded Granulated Expanded 
se — —— — re ann PED 
Quan- Value Quan- Value Quan- Value Quan- Value 
tity tity tity tity 
Highway construction i 
and fill (road, etc.) ...... 1,397 1,920 8 8 1.376 2,264 xa Ken 
Agricultural slag, liming ` 64 140 "- d 50 123 s e 
Manufacture of cement 
(all type 282 1,112 195 * 585 318 » 1,332 179 * 626 
Lightweight conerete SC 2 25 80 2a 25 19 66 
Aggregate for concrete- 
block manufacture ........ 15 70 1,560 6,105 136 418 1,816 5,616 
Other uses 291 425 12 166 206 805 59 153 
! 8 1.999 8,667 1,852 6,936 2,081 4,442 1,578 6,461 
* Estimated. 


Source: National Slag Association. 
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Table 6.— Steel slag sold or used by processors in the United States, by use 
(Thousand short tons and thousand dollars) 
1978 1974 
Use 

Quantity Value Quantity Value 
Railroad ballast `. 22 2 ccc cc Lll 1,341 1.691 689 943 
Highway base or shoulders ` 3,241 3,268 1,888 2,445 
Paved-area bass 1,470 1,499 2,190 2.516 
Miscellaneous base or fil! 2,263 2,182 2,893 3,027 
Bituminous mixes ~...--.-__________________ 889 1,296 601 752 
Agricultural 115 386 157 707 
ther uses s cL LL LLL LLL „„ 420 493 544 805 
! ̃ ³⁰¹¹¹1 A w A Race 9,739 10,765 8,862 11,195 


1 Excludes tonnage returned to furnace for charge material. 


Source: National Slag Association. 


PRICES 


Slag producers reported generally rising 
prices in 1974 in nearly all slag applica- 
tions. The overall average f.o.b. plant price 
for iron slag rose from $2.18 per ton in 
1973 to $2.28 per ton in 1974. Similarly, 
the price of steel slag rose from $1.11 per 
ton to $1.26 per ton. 

The average price of screened, air- 
cooled iron slag in 1974 was $2.20 per 
ton compared with $2.14 per ton in 1973. 
For aggregate use, the average price rose 
296 to $2.26 per ton; for railroad ballast, 
796 to $1.69 per ton; and for mineral wool, 
496 to $2.49 per ton. A 1946 decline in 
the price of unscreened slag used for high- 
way construction was recorded in 1974. 


The average prices of granulated and 
expanded slags were 16% and 10% higher, 
respectively, than those of 1973. The price 
of granulated slag used in highway and 
airport construction, the principal use, rose 
20% to $1.64 per ton, whereas prices for 
other major uses generally declined. Price 
declines were recorded for expanded slag 
in most of its uses. 

Price increases for steel slag ranged from 
4 cents per ton to $1.58 per ton in 1974. 
For base and fill use, which accounted for 
about 79% of the total use, the increase 
averaged 16 cents per ton. The price of 
steel slag used for ballast rose 11 cents 
to $1.37 per ton. 


Table 7.— Average value of iron slags sold or used by processors 


in the United States, by use 
(Per short ton) 


Air cooled 


— Granulated Expanded 
Use Screened Unscreened 
1973 1974 1978 1974 1978 1974 1978 1974 
Aggregate in— 
Portland cement concrete construction .. $2.40 $2.49 SES 82 ECH Se eg me 
Bituminous construction (all types) .... 2.19 2.30 ae Sei ss E os 
Highway and airport construction! .... 2.15 2.16 $1.51 $1.22 $1.37 $1.64 d E 
Manufacture of concrete block `... 2.50 2.57 2.0 — 4.67 3.14 $3.91 $33.47 
Lightweight concrene d 2t 8 E Ee -. 3.20 3.29 
Railroad ballaas h 1.58 1.69 e TON SS 8 E? Gi 
Mineral wool el 2.40 2.49 .16 Soe a ias ze RE 
Roofing slag: 
Cover materia] ....................---- 3.56 8.52 Ge se os es 22 SE 
Granule sss 7.91 5.00 NS m z Eg de is 
Sewage trickling filter medium ............. 1.79 1.96 e Sé 8 Dé Bes sts 
Agricultura] slag, liming ........---..--.-.- 2.80 1.00 ee — 2.19 2.46 nes SEH 
Other uses 1.89 2.65 .81 88 2.94 1.48 3.81 2.55 


1 Other than in portland cement and bituminous construction. 


Source: National] Slag Association. 
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FOREIGN TRADE 


Exports of iron and steel slag increased 
sharply to 51,902 tons valued at $2.5 mil- 
lion. Nevertheless, exports were equivalent 
to only 0.1% of the quantity and 3% of 
the value of domestic production of slag. 

The high unit value for exported slag, 
$48.63 per ton on the average, were indi- 
cative of the high metal content of the ma- 
terial. Increased exports to Canada and 
Mexico accounted for nearly all of the 


increase in quantity and value of exports. 
About 9556 of the exported material went 
to these two countries; Canada alone ac- 
counted for 72%. Other countries receiv- 
ing significant quantities were Belgium- 
Luxembourg, the United Kingdom, and 
Australia. 

Imports of slag in 1974, if any, were not 
reported in official statistics. 


Table 8.—U.S. exports and imports for consumption of slag, dross, and 
scaling from the manufacture of iron and steel 


1978 1974 
Country 
Short tons Value Short tons Value 
Exports: 

Argentina ----------------------—- n Kies 61 $555 
Australia .--.-.----------------- -c 271 $2,468 591 6,267 
Bahamas Aes m 150 4,950 
Belgium-Luxembourg .............- deg 28 544 177,411 
Bermuda .............-.....-.---- ES us 20 100 
Canada 34,768 202,298 87,303 1,308,461 
Colombia ----------------------=-- ag SC 14 1.155 
Finne cecs 79 720 es EUR 
Germany, West |.........-..-.---- 100 85,859 as EN 
Guatemala ..............-.-------- Se Se 278 4,777 
Gülgddd Be 106 970 UR e 
Ireland ........-....-..-.-.-.----- 51 1.428 Lis x 
1; ũ ͤ»HBn ĩ ͤ ͤ 888 58 20,748 20 695 
SREL zi -- 1 611 
Mexico ____._-_------_-_---_---_ SÉ WS 12,087 885,741 
Netherlands ...................--- 140 70,119 88 1,850 
Nigeria ___.________-_.---_------- 5a css 40 8,000 
Pakistan . - 46 51.482 
South Vietnam `... os Ls 165 26,158 
Fan 44 4,032 zo oer 
United Kingdom `. 4 1,495 $88,895 461 96,787 
Venezuela ___--------------------- 5 7,196 88 3,069 
Total -seerne 87,117 734,728 51,902 2,628,776 
Imports: Canada ` 4 1,268 18,914 a NS 


Eesti Google 


Sodium and Sodium Compounds 


By Charles L. Klingman ' 


A gencral slowdown of the economy in 
1974 decreased demand for soda ash. Out- 
puts of the two major consuming indus- 
tries, glass and paper, were considerably 
below normal. Natural soda ash produc- 
tion, derived from Wyoming trona, con- 
tinued to gain but not as rapidly as pre- 
dicted; gains were offset by losses in 
production of synthetic (Solvay) soda ash. 
Exports of soda ash hit an alltime high 
at 7.5% of the U.S. production. Sodium 
sulfate was in moderate demand through- 
out the year in spite of a 6.6% increase 
in production, probably because of larger 
amounts of sodium sulfate in soap and de- 
tergent formulations. Imports of sodium 
sulfate increased from 20% to 22% of the 
U.S. supply. 

Prices for both soda ash and sodium 
sulfate increased by more than a third 
during 1974 because of sharply increased 
costs of fuels, raw materjals, and labor. 

Major enlargements in production ca- 
pacity for natural soda ash were contin- 
uing, which should increase natural soda 


ash output 85% by 1978. Overcapacity 
will probably be avoided, however, by 
decreases in Solvay production and by 
development of an active export trade. 


Caustic soda, which was interchangeable 
with soda ash in some applications, was 
in short supply during the latter part of 
1974 because of decreased demand for its 
coproduct, chlorine. Soda ash was needed 
to substitute for caustic soda in some 
instances. 


Legislation and Government Programs.— 
A tax benefit, the depletion allowance, 
was denied in 1971 to producers of natural 
soda ash who used ‘‘decarbonation”’ to pur- 
ify their products. This step of soda ash 
production was ruled to be processing 
rather than mining. In 1974, however, the 
tax benefit was restored to soda ash pro- 
ducers by Public Law 93-499 in which 
the term “mining” was redefined to in- 
clude decarbonation.* 

Federal control of prices of sodium com- 
pounds was discontinued April 1, 1974. 


DOMESTIC PRODUCTION 


The total quantity of soda ash pro- 
duced in 1974, the sum of both natural 
and synthetic, was almost identical to that 
of 1972 and 1973 at 7,561,000 short tons. 
Natural soda ash production increased 
9% ; synthetic decreased 8% ; and the frac- 
tion of soda ash coming from natural 
sources increased from 49% in 1973 to 
54% of the total in 1974. A general eco- 
nomic slowdown in 1974, coupled with 
higher soda ash prices, had a softening 
effect on demand. 


There were five synthetic soda ash 


plants in the United States with a com- 
bined capacity of about 3.25 million tons 
per year. Synthetic soda ash required 
much more energy pcr ton of output 
than did the natural product; the cur- 
rent energy shortage, coupled with higher 
energy prices, put the Solvay plants at 
an economic disadvantage, 


UMEN scientist, Division of Nonmetallic Min- 
erals 

* Chemical Marketing Reporter. Trona Depletion 
Benefit is iu de by Congress. V. 206, No. 22, 
Nov. 25, 1974, p. 4. 
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Table 1.—Manufactured and natural sodium carbonates produced in the United States 


(Thousand short tons and thousand dollars) 


Manufactured soda ash 


Natural sodium 


(ammonia-soda process) ! ? carbonates 3 Total 
Year — quantity 
Quantity Quantity Value 
1970 ʃ—·“Uẽ—Pẽ 4.393 2.678 56.320 7,011 
TOTI, —————— c 8 4,298 2,865 60,774 7.163 
197/7222222 r 4,305 3,218 71,689 T 7,823 
1977. T 3,813 3,722 94,355 r 7,535 
19. P 3,502 4,059 137,486 1,561 
P Preliminary. r Revised. 


1 U.S. Bureau of the Census. Current Industrial Reports, Inorganic Chemicals. . 
3 Includes quantities used to manufacture caustic soda, sodium bicarbonate, and finished light and 


dense soda ash. 
3 Soda ash and trona (sesquicarbonate). 


Table 2.—Sodium sulfate produced and sold or used by producers in the United States ! 


(Thousand short tons and thousand dollars) 


Production (manufactured 
and natural) ? 


Sold or used by producers 
(natural only ) 


Year 

Lower purity 3 High Total 

(99% or less) purity quantity Quantity Value 
1010.2 ce ecd em 561 812 1,373 598 10,932 
1111 8 514 843 1.357 688 11.008 
|: fy ane 8 526 801 1,327 701 11,396 
1973 ccs terete 8 r 551 r 754 r 1,305 672 11,597 
1914 lou P 524 867 1,391 684 16,411 


P Preliminary. r Revised. 


1 All quantities converted to 100% Na,SO, basis. 


3 U.S. Bureau of the Census. Current Industrial Reports, Inorganic Chemicals. 


3 Includes Glauber's salt. 


Total production capacity for natural 
soda ash plants in 1974 was about 4.6 
million tons per year. In the second 
quarter of 1975, two major expansions are 
scheduled: An increase of 1.1 million 
tons per year by Allied Chemical Corp. 
and 0.8 million tons per year by FMC 
Corporation, thereby increasing the na- 
tional total to 6.5 million tons per year. 
In the third quarter of 1977, two addi- 
tional increases in capacity are due to 
come onstream—Kerr McGee’s new plant 
at Searles Lake, Calif., at 1.3 million tons 
per year, and Texasgulf Inc.’s new plant 
at Granger, Wyo., at 1.0 million tons per 
year. When the new plants are in opera- 
tion, U.S. production capacity for natural 
soda ash will be 8.5 million tons per year, 
85% greater than that of 1974. Stauffer 
Chemical Co. is said to be planning fur- 
ther increases in capacity, but no formal 
announcement has been made. 

It might have appeared that the indus- 
try was building toward overcapacity, but 
two conditions were likely to keep the 
supply and demand in balance. First, it 
was probable that there will be further 


reductions in Solvay soda ash production 
because of its unfavorable economics and 
pollution problems; second, there will 
probably be an increase in world demand 
for soda ash and, consequently, an active 
export trade from the United States. 

At the end of 1974, soda ash stocks 
were quite low, and it was estimated that 
several months would be required to build 
inventories back to normal levels.“ 

Some of the natural soda ash plants in 
Green River, Wyo., were curtailed in their 
use of natural gas and had to change to 
fuel oil for processing heat. 


There was a 6.6% increase in total U.S. 
sodium sulfate production in 1974, and 
most of this increase occurred in manu- 
factured, rather than in natural, salt cake. 
Naturally derived sodium sulfate sold or 
uscd comprised 49% of the total as com- 
pared with 51% in 1973. In the past, 
natural salt cake had shown a growth 
rate of about 5% per year. Natural so- 
dium sulfate was produced by four com- 


Chemical and Engineering News. All Signs 
Point to a Good Year for Soda Ash. V. 53, No. 8, 
Feb. 24, 1975, p. 11. 


SODIUM AND SODIUM COMPOUNDS 


panies at six plants located in California, 
Texas, and Utah. 

Ozark-Mahoning Co., which operated 
two salt cake plants in Texas, was pur- 
chased by the Pennwalt Corp. Kerr Mc- 
Gee Chemical Corporation, which oper- 
ated one of the plants at Searles Lake, 
Calif., purchased its neighbor plant from 
the Stauffer Chemical Co.“ Kerr-McGee 
was in the process of building a new plant 
on Searles Lake that was scheduled to 
start producing, among other products, 
about 400,000 tons per year of sodium 
sulfate by the end of 1977. Foote Mineral 
Company of Kings Mountain, N.C., was 
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scheduled to complete a new lithium car- 
bonate plant in 1976 that was designed 
to produce about 18,000 tons per year 
of byproduct sodium sulfate. 

The FMC Corporation rayon plant at 
Parkersburg, W.Va., was closed in Octo- 
ber 1974 with an attendant loss of 22,000 
tons per year of byproduct sodium sulfate," 

Metallic sodium production dropped 2% 
to 173,212 tons in 1974 probably due to 
decreased demand in the tetracthyl-lead 
industry where most of the metallic so- 
dium is used. A list of U.S. producers of 
natural sodium compounds and metallic 
sodium follows: 


Product and company Plant location State Source of sodium 
Soda ash: 
Kerr 55 8 Chemical Corporation .... Trona .........- California Dry lake brine. 
7 8 Westend ........ do Do. 
A "Chemical Corp: ie eror Green River Wyoming Underground 
trona 
FMC Corporation do xus eer do Do. 
Stauffer Chemical Co .............-.. .....- r; — do Do. 
Sodium sulfate: 
Ee Chemical Corp .......... Trona .........- California Dry lake brine. 
677 NETS o tm Westend ...... do ....- Do. 
United States Borax 4 Chemical Corp . Boron do Open pit mining. 
Ozark-Mahoning COOooOoo Brownfield ...... Texas .......- Sub ranean 
rine. 
Eege ts Joke tee Seagraves do Do. 
Great Salt Lake Minerals & 
Chemical Corp. Ogden Ul ee. Salt lake brine. 
Metallic sodium: 
E. I. du Pont de Nemours & (co Niagara Falls _.. New York .... Salt. 
Doira eee LIO LE Memphis Tennessee Do. 
Ethyl Corr p‚“,„,„ e ems Baton Rouge Louisiana ..... Do. 
1öß es Bee 8 Houston Texas Do. 
Reactive Metals Ine Ashtabula .... Ohio Do. 


CONSUMPTION AND USES 


Normally more than half of the US. 
soda ash and about 546 of the sodium 
sulfate consumption goes to the glass in- 
dustry, but during the latter part of 1974 
there was a slump in ordinary glass pro- 
duction, especially in flat glass for the 
building industry and for automobile glass. 
Reduction in these fields was estimated to 
be at least 35%.° Production of glass for 
containers was also down about 10%, so 
the demand for soda ash and sodium sul- 
fate in glass was reduced proportionately. 
Production of pulp and paper was esti- 
mated to be reduced 2096 in 1974, but the 
soda ash and sodium sulfate consumption 
for this end use held up well because of 
the shortage of caustic soda, which is in- 
terchangeable with soda ash in the pulp- 
ing process.' 


The soap and detergent industry con- 
tinued to grow at its customary 4% to 5% 


per year rate, and it consumed propor- 
tionately more soda ash and sodium sul- 
fate. Reduction of phosphates in soap 
formulations for ecological reasons re- 
quired the use of more soda ash and so- 
dium sulfate. 

Production of chlorine-caustic soda is 
of significance because of the interchange- 
ability of soda ash and caustic soda. To- 
ward the end of 1974, there was a sharp 
drop in demand for chlorine because of 
declines in chlorinated solvents, chemicals, 
and paper products. This reduced the 


{Chemical Marketing Reporter. Salt Cake Ac- 
quisition Makes Kerr-McGec Largest Producer. V. 
205, No. 17, Oct. 21, 1974. p. 26. 

* Chemical Marketing Reporter. Salt Cake Facility 
Shuts Dawn: FMC Calls Unit Uneconomical. V 
200, No. 19, Nov. 4, 1974, p. 23. 

9 Chemical Marketing Reporter. Soda Ash Mar- 
kets Softening: Makers Expect Future Growth. V. 
207, No. 8, Feb. 25, 1975, p. 16. 

* Work cited in footnote 6. 
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availability of caustic soda, a coproduct 
of chlorine production and allowed soda 
ash to penetrate caustic soda markets. 

One developing application for soda 
ash was the reduction of sulfur pollution 
in stack gases, primarily in powerplants 
and other large furnaces. Powdered soda 
ash was injected with the fuel after which 
it reacts with sulfur dioxide, or other sul- 
fur-bearing gases, to form solids such as 
sodium sulfite. These solids may be re- 
moved from the exhaust gases by filters 
or precipitators. 
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Production of tetraethyl lead and tetra- 
methyl lead required the use of metallic 
sodium in their manufacture. Demand for 
antiknock compounds was off 9% in 1974 
as compared with a 2% reduction in de- 
mand for metallic sodium. From these 
figures, it might be inferred that losses 
from the manufacture of antiknock com- 
pounds were offset by increases in other 
applications of metallic sodium such as 
rcduction of metallic ores and in the man- 
ufacture of detergents. 


PRICES 


Average producer prices for soda ash 


rose by 34% in 1974 from $25.36 per ton 
in 1973 to $33.87 per ton in 1974. Actual 
prices, as quoted, were somewhat higher." 

Average producer prices for sodium sul- 
fate rose by 39% from $17.26 per ton in 
1973 to $23.99 per ton in 1974. 


Similar producer prices were not sur- 
veyed by the Burcau of Mines for metallic 
sodium, but prices quoted in the Chemical 
Marketing Reporter indicated no change 
in 1974. Market prices quoted at ycarend 
for sodium compounds were as follows: 


1978 1974 ! 
Sodium carbonate (soda ash) :? 
Light, paper bags, carlots, works .... per ton .. $49.50 $56.00-$74.00 
Light, bulk, carlots, works .............- do .... 35.50 54.00- 64.00 
Dense, paper bays, carlots Works do 49.50 42.00— 12.50 
Dense, bulk, carlots, works do .... 35.50 42.00- 54.00 
Sodium sulfate (100% Na:SO4) : 
Technical detergent, rayon-grade, bags, carlots 
per ton 48.00- 46.00 43.00— 46.00 
Technical detergent, rayon-grade, bulk works 
do .... 33.00 33.00— 38.00 
Domestic salt cake, bulk, works |. ..... do ...- 28.00 31.00 
National Formulary (N.F. XII), drums 
per pound .. 23% 23 
Metallic sodium: 
Bricks, carlots, works dd 30 Ki 
Fused, lots 18,000 pounds and more, works . do .26V5—.211^ -2614-.27'4 
Bulk, tank, works do 18% 1844 


1 Chemical Marketing Reporter. Current prices of chemicals and related materials. V. 206, No. 27, 


Dec. 30, 1974. 


2 Soda ash prices for 1973 converted from pounds to tons for comparability. . . 
3 East of Mississippi River; price in the west is $18.50 per ton, f.o.b. producing point. 


FOREIGN TRADE 


In 1974, exports of soda ash increased 
to an alltime high of 7.596 of the total 
U.S. production or 564,000 tons. Slackened 
demand in the United States and the 
worldwide shortage of soda ash provided 
double impetus for the large export trade. 
Over half of the export went to North 
American countries; about one-fourth, to 
South American countries; and one-fifth, to 
Asiatic and Oceanic countries. There was 
a small (0.5%) amount of soda ash im- 
ported. 

The United States imported 22% of 


its sodium sulfate supply and exported 
3%. About 64% of the imports came 
from Canada, and nearly all the rest came 
from Belgium-Luxembourg. About one- 
fourth of the exports went to Canada and 
Mexico; 28%, to Australia; and 34%, to 
Asiatic countries. 

The value of exports of sodium com- 
pounds exceeded the value of imports by 
over $23 million, 


Chemical Marketing Reporter. Heavy & Ae 
Chemicals—Soda Ash. d 206, No. 22, Nov. 25, 
1974, p. 23. 
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Tariff rates for imported sodium com. Jari Jan. 1, 1974 
pounds in 1974 are shown in the follow- (dollars per 
ing tabulation: short ton) 


Sodium carbonate: 
Calcined (soda ssh) ........ 2.40 
Hydrated and sesquicarbonate 4.00 
Sodium sulfate: 


Crude (salt cake) ..........- Free 
Anhydrous ................-- .40 
Crystallized (Glauber's salt) .80 


Table 3.—U.S. exports of sodium carbonate and sodium sulfate 
(Thousand short tons and thousand dollars) 


è Sodium carbonate Sodium sulfate 
ear — — — — —yv—vt' 
Quantity Value Quantity Value 
1972- a ee A ĩ ꝛ 5g y Lese 480 18.911 29 926 
J7J7·Übꝛ?!A ee ⅛ð«vu 425 16.064 45 2,049 
1974 c elec e ß 564 84,156 51 3,250 


Table A. U.S. imports for consumption of sodium sulfate 
(Thousand short tons and thousand dollars) 


e Crude (salt cake) ! Anhydrous Total 1 

ear _ _ — 
Quantity Value Quantity Value Quantity Value 

1012 uL ee oc E 226 4,082 78 1,275 299 5,357 

1973 oxen oe eee ae 240 4,054 80 1,602 820 5,656 

ug oon llc s o ec aps 211 7,162 98 8,220 875 10,382 


1 Includes Glauber's salt as follows: 1972, 56 tons ($1,491) ; 1973, 110 tons ($2,200) ; 1974, 1,270 
tons ($29,166). : 


Table 5.—U.S. imports for consumption of 
sodium carbonate and bicarbonate in 1974 
(Thousand short tons and thousand dollars) 

Quantity Value 


Soda agg 82 8,258 
Sodium bicarbonate ........ 8 831 


e WEE 85 8,589 


WORLD REVIEW 


A perusal of tables 6 and 7, world data ing soda ash producing nations of the 
on production of soda ash and sodium sul- world, in order, were as follows: The 
fate, reveals that only 18% of the world’s United States, U.S.S.R., France, West 
soda ash comes from natural sources, and Germany, and Japan. Together they pro- 
the United States produced 94% of this duced 72% of the world’s soda ash. 
quantity. Of the synthetic or Solvay soda Natural sodium sulfate provided 45% 
ash, East Europe and U.S.S.R. produced of the world's supply while the byproduct 
4096; Western European nations, 29% or synthetic salt cake provided 55%. The 
(69% for all Europe); North America, North American nations produced 72% of 
20%; and Asia, 11%. The five top rank- the natural sodium sulfate, but European 
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nations supplied 50% of the synthetic 
product. The five top ranking sodium sul- 
fate producing nations of the world, in 
order, were as follows: The United States, 
Canada, U.S.S.R., Japan, and West Ger- 
many. Together they produced 73% of the 
world’s sodium sulfate. 

Africa.—Outside the United States, the 
largest deposits of natural soda ash oc- 
curred in Africa as a series of alkaline 
lakes located in Kenya, Sudan, Chad, 
Botswana, and Tanzania. The Magadi 
Soda Co., a subsidiary of Imperial Chem- 
ical Industries Ltd. (ICI), of the United 
Kingdom produced about 220,000 tons of 
soda ash in 1974 from Lake Magadi, 
Kenya, the reserves of which were esti- 
mated to be over 100 million tons. There 
was also a commercial operation at Don- 
gola in Sudan producing an estimated 
50,000 tons per year from a natron de- 
posit. Most of the output from both of 
these facilities was exported to other Afri- 
can, Asian, and Arabian countries. 

The alkali deposits in Tanzania were 
being investigated by a consortium of 
Japanese companies considering the possi- 
bilities of commercial exploitation.? 

Brazil.—At present the only soda ash 
producer in Brazil is Companhia Nacional 
de Alcalis (Alcanorte) with a plant at 
Cabo Frio in the State of Rio de Janeiro. 
The company revealed plans for the con- 
struction of a new plant at Macau, Rio 
Grande de Norte on the Atlantic coast 
close to an existing solar salt operation. 
The new plant is scheduled to have a 
capacity of 200,000 tons of soda ash per 
year and is due to be on-stream in 1977.“ 

Canada.—Canada was a major world 
producer of sodium sulfate at about 604,- 
000 tons per year with over 90% of it 
coming from natural brine lakes in Sas- 
katchewan and Alberta. Seven plants util- 
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ized the resources from these Western 
Provinces, the reserves of which were es- 
timated at 100 millions tons. Canada ex- 
ported about 30% of its natural sodium 
sulfate to the United States and consumed 
about 75% of the remainder in its pulp 
and paper industry," 

China, People’s Republic of.— Ihe alka- 
line deposits in Manchuria, People's Re- 
public of China, were being worked, but 
nothing has been published regarding their 
production or potential. The total soda ash 
production from the People's Republic of 
China has been estimated at 1.65 million 
tons per year.” 


Europe.—Increases in soda ash produc- 
tion capacity are planned at Varna, Bul- 
garia (additional 800,000 tons per ycar), 
and Torrelavega, Spain (additional 340,- 
000 tons per year). 

Japan.—Japan was reported to have pro- 
duced 1,500,000 short tons of synthetic 
soda ash and 475,000 short tons of by- 
product sodium sulfate. The sodium sul- 
fate was produced during the manufac- 
ture of rayon. 

Mexico.—Mexico had a production 
capacity of about 200,000 short tons of 
sodium sulfate per year in 1974 with 
most of it consumed in the detergent and 
cellulose industries. A major sodium sul- 
fate plant was located in Laguna del Rey, 
Coahuila, Soda ash production in Mexico 
was about 390,000 short tons in 1974. 


" Engineering and Mining Journal. Survey of 
Mine and Plant Expansions—Other Industrial Min- 
vals. V. 176, No. J. January 1975, p. 

I" Industrial Minerals. Brazil. Alcanorte Soda by 


1977. No. 89. February 1975, p 

n Kilin, A. F. Sodium Sullae: Ch. in Can. 
Miner. Yearbook 1974. Dept. of Energy, Mines, 
and Res.. Ottawa. Canada. 


12 Industrial Minerals. Ger Boom Spurs World 
Expansion of Soda Ash. No. 81, June 1974, p. 60. 
! Engineering and Mining journal. Sun cy of 
Nine and Plant 5 Industrial. Min- 
crals. V. 176, No. 1, January 1975. p 
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Table 6.—Sodium carbonate: World production, by country 


( Thousand short tons) 


Country ! 1972 
Natural: 

;Üö1—u ³¹Ülꝛ Ad 7 
KEE c S00 acc ³ d E aui E 164 

%% MEN E 
United States? |... sss 8,218 
TOU WEE 3,441 

Manufactured: 

Big fnhh,h. Ed m aede e 390 
PIII 130 
, ß . uM E E. 321 
JJ ͥê; / ]³Üw¹adA. EE 11 
e eee i ee reir E SAL 22 
Czechoslovakia `... 183 

Denmark... ð 
/ nec usi dei ³ͤ K ĩðͤ ER 1.578 
Germany. Ea 794 
Germany, West _._---_-_------ ee 1,540 

EE ua er 8 
FI.. EE 536 
LEE ³ 88 733 
7 A y e ee Se 1,433 
Mexico ............-..- SJ ᷣͤ EE EE 383 
Netherlands * ....... 2 „„ 284 
Norway Lo coni ; — LL EEN 22 
Pakistan nncunknoncáhleueiccnmeeeectubpoSsUDeH v ie 75 
f ³·⁰ow. ͥ EE 797 
Pl ³⁰ A é 115 
Romania lc zal ve 8 738 
Spáin uu nacer Doer ee cL ELLE Am Denn 412 
Sweden onll2:-0 T se ce (") 
USSR OCC CR 4,244 
United States * 4,305 
Piss 88 129 
Total - oL oa . c ð'1wꝛ ꝛ·¹ oo nA m i 19,116 

^ Estimate. „ Preliminary. r Revised. NA Not available. 


1973 


19,351 
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19,595 


1In addition to the countries listed, a number of nations are either known or believed to have 
produced sodium carbonate, but production is unreported. and available general] information is in- 
udequate for the formulation of reliable estimates of output levels. Notable among the producing 
countries not listed are Australia, Canada, the People's Republic of China, and the United Kingdom. 


* Production not reported, figures presented are exports. 

3 Sold or used by producers. 

* Revised to zero. 

$5 Production for sale only: excludes output consumed by producers. 
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Table 7.—Sodium sulfate: World production, by country 


( Thousand short tons) 


Country 1 1972 1973 1974 » 
Natural: 
Rp AA rs o S E TE r e 33 AR e 50 
a eR EE 507 543 604 
r . . SD e5 
[C] i E e E EE e 20 e 21 e22 
ERD EE EE UNE CONCI 141 192 * 195 
is ch ch A—ÄL344 Sed GE Gat es edie dee mom Wk chess r 112 136 * 145 
PPP . ae 33 41 45 
e . .. 701 672 684 
(850.0. * 0X 7 MMANHEMEENESOS EMEPTIKOSETSE Pm 260 290 310 
DONE Quudesuaqe dise dela mte cm hd dis SpA 1,812 1,948 2,060 
Manufactured : 
// eege eer ene ae 42 © 45 * 45 
. ]³ꝛ¹u⁴ů! . x 170 180 * 180 
Germans; BENE ⅛ —-— 4 . ²— 205 206 * 210 
P 328 322 © 320 
so "KEE EE EE 7 7 T 
VE EE Pte 11 11 11 
ONS detto APR jeu, M LEE, EE a rta ce Ee 116 * 110 * 110 
"CT "EE E ⁰ A — prp 454 463 © 475 
A \ Se EE SRE MR Ee ey er 50 54 © 55 
U... eee le SEL Pee AA 120 126 * 130 
(CT E TTT ee EE? 626 633 707 
SIR MIA XO EE EE ee E AE e 200 210 220 
pio VE EE EEN 2,329 2,361 2,410 
Estimate. Preliminary. Revised. 


!In addition to the countries listed, the People's Republic of China, Poland, Romania, and the 
United Kingdom are assumed to have produced manufactured sodium sulfate, and other unlisted 
countries may have produced this commodity, but production figures are not reported, and nvailable 
general information is inadequate for the formulation of reliable estimates of output levels. 

* Natural mine output, excluding byproduct output from the nitrate industry, which is reported 
under Manufactured.“ 

Sold or used by producers. 

4 Conjectural estimates based on 1968 information on natural sodium sulfate only. 


^ BHyproduct of nitrate industry. 

„ Quantities of manufactured sodium sulfate credited to Spain are reported in official sources in 
such a way as to indicate that they are in addition to the quantities reported as mined (reported 
in this table under ‘‘Natural’’) but some duplication may exist. 

7 Derived approximate figure; difference between reported total sodium sulfate production (natural 
and manufactured, undifferentiated) and reported quantity of natural sodium sulfate sold or used 
by producers. 


TECHNOLOGY 


A survey of energy requirements for pro- ash from trona, 2,100 kilowatt-hours per 
5 * e e 3 ton; sodium sulfate from brine, 1,320 kilo- 
in . Average data for production o o 
natural compounds are as follows: Soda EES per Son, 
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Stone 


By Harold J. Drake 


Total production of stone, dimension 
and crushed, decreased 2% from the 1.1- 
billion-ton output of 1973. Total value, 
however, increased 10% to a new high of 
$2.2 billion. Output of dimension stone, 
at 1.9 million tons valued at $100.3 million, 
was up 21% in quantity and 17% in 
value. Output of crushed stone declined 
2% in quantity but rose 10% in value to 
1.04 billion tons valued at $2.1 billion. 
Crushed stone accounted for nearly 100% 
of the quantity and 95% of the value of 
the stone production. 

Production of dimension granite declined 
8%, that of limestone and dolomite in- 
creased 40%, and that of sandstone, quartz, 
and quartzite declined 12%. Production 
of marble gained 52%, whereas slate 
recorded a decline of 10%. The principal 
types of crushed stone recorded both in- 
creases and decreases in production during 
the year. Production increases were reported 
for traprock, 15%, and sandstone, quartz, 
and quartzite, 2%. Limestone and dolo- 
mite decreased 3%, granite 2%, and shell, 


8%. 

Consumption of crushed stone in major 
end uses also showed mixed results during 
the year. Crushed stone used for calcium 
and lime decreased 5% and 10%, re- 
spectively; uses as flux stone and in agri- 
culture increased 10% and 24%, respec- 
tively. The use of crushed stone in the 
remaining major end use, the manufacture 
of portland cement, was essentially un- 
changed. 

Domestic producers of crushed stone, ex- 
periencing higher operating costs in 1974, 
reluctantly increased prices. The average 
unit value for crushed stone, f.o.b. quarry, 
rose $0.20 to $2 per ton. The average 
unit value for dimension stone declined 
$1.97 to $52.39 per ton. Exports of 
dimension stone rose sharply but still 
represented only a small part of domestic 
production. Imports of dimension stone 
rose 4% in value. Exports of crushed 
stone increased 11% in quantity and 23% 
in value. 


Table 1.—Salient stone statistics in the United States 
(Thousand short tons and thousand dollars) 


1970 1971 1972 1978 1974 

Suppa or used by producers: 
imension stone ................-..- 1,565 1,626 1,490 1,582 1,915 
VV!!! PT 395.157 393.132 $90,763 $85,999 $100,318 
Crushed stone ...............-......- 867,628 874,497 918,933 1,058,541 1,041,627 
Value Eege $1,874,441 21.500.933 $1,581,530 31.904.464 82.085.837 
Total stone neus 869,193 876,123 920,423 21,060,124 1,043,542 
MTM UNTEN $1,469,598 $1,694,065 $1,672,293 $1,990,463 $2,186,155 
Exports (value) $10,396 $11,489 $11,107 $13,063 $18,159 
Imports for consumption (value) ........ $35,674 $33,648 $43,436 $48,678 $51,631 


1 Includes slate. 


1 Data do not add to totals shown because of independent rounding. 


Legislation and Government Programs.— 
The U.S. International Trade Commission 
(formerly the U.S. Tariff Commission) 
instituted two investigations under section 


301 0c) (2) of the Trade Expansion Act 


of 1962 to determine whether, as a result 
in major part of concessions granted under 
trade agreements, articles like or directly 


1 Physical scientist, Division of Nonmetallic Min- 


erals. 
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competitive with manufactured granite are 
being imported into the United States in 
such increased quantities as to cause, or 
threaten to cause, the unemployment or 
underemployment of a significant number 
or proportion of the workers of two firms. 


MINERALS YEARBOOK, 1974 


The two firms, Joseph Weiss & Sons, Inc., 
Brooklyn, N.Y., and Johns Swenson Granite 
Co., Concord, N.H., filed separate peti- 
tions on behalf of their workers and former 
workers. "Investigations were continuing 
at yearend." 


DIMENSION STONE 


DOMESTIC PRODUCTION 


Of the total quantity of dimension 
stone sold or used in 1974, granite ac- 
counted for 3496; limestone and dolomite, 
27%; sandstone, quartz, and quartzite, 
14%; slate, 496; marble, 4%; and other 
stone, 17%. Output of dimension stone 
totaled 1.9 million tons valued at $100.3 
million. Production of granite totaled 657,- 
758 tons valued at $51.4 million, a tonnage 
level 8% below that of the preceding 
year. Limestone and dolomite were up 4046 
in tonnage to 516,621 tons valued at $18.2 
million. Sandstone, quartz, and quartzite 
declined 12% to 260,936 tons valued at 
$8.7 million. Slate production declined 
1096 to 78,690 tons valued at $8.2 million. 
Marble production rose 52% to 73,455 
tons valued at $11.7 million. Dimension 
stone was produced in 44 States, of 
which Georgia, Indiana, Ohio, Pennsyl- 
vania, and Vermont accounted for about 
half of the output. 


CONSUMPTION AND USES 


Apparent consumption of dimension 
stone, in terms of value, rose 1296 to 
$140.0 million; however, tonnage was 
believed to have declined in 1974. The 
share of the market supplied by U.S. pro- 
ducers rose from 69% in 1973 to 72% 
in 1974. 

The value of dimension granite consumed 
in 1974 rose 11% to $60.7 million. The 
value of the limestone and dolomite used 
rose 48% to $16.9 million while that of 
sandstone, quartz, and quartzite was $9.4 
million. Consumption of marble was valued 
at $31.1 million with approximately 62% 
of the value represented by foreign marble. 

Consumption of domestically produced 
rough dimension stone totaled 1.3 million 
tons valued at $32.7 million compared 
with 960,000 tons valued at $24.5 million 
in 1973. Use of domestically produced 
dressed stone was up 4% to 640,000 tons 
valued at $67.7 million. Cut stone, sawed 
stone, monumental stone, and house stone 


veneer accounted for much of the dressed 
stone, and each recorded gains in 1974. 
Consumption of cut stone totaled 129,000 
tons valued at $21 million, sawed stone, 
125,000 tons valued at $7.2 million, monu- 
mental stone, 47,000 tons valued at $16.5 
million, and veneer, 94,000 tons valued at 
$4.6 million. 


PRICES 


Average values for dimension stone in 
1974, as reported to the Bureau of Mines, 
were as follows, in dollars per ton: 


Monu- 

Building mental, Flag- 

rough, ging 
Rough Dressed dressed dressed 
Granite $41.41 $147.35 $88.48 "m 
Marble .... 88.61 294.09 e E 
Limestone — 17.44 59.36 — $28.45 
Sandstone . 28.86 47.26 Se 40.67 
Slate 2a 104.50 ES 48.81 
Miscellaneous 4.82 69.00 T ee 

FOREIGN TRADE 


U.S. exports of dimension stone were 
valued at $5.6 million in 1974 compared 
with $2.8 million in 1973. Most of the 
increased value for foreign shipments was 
accounted for by building and monumental 
dolomite and other processed stone. Can- 
ada, the United Kingdom, and Italy were 
the principal recipients. 

U.S. imports of dimension stone rose 
4% in value to $43.2 million. Marble, 
breccia, and onyx accounted for 45% of 
the value of imports, granite 22%, slate 
18%, and travertine 8%. The remainder 
consisted of limestone, and undifferentiated 
stone. Imports of marble were up 5%, 
granite 8%, and slate 18% in value. 
Imports of marble slabs and paving tiles, 
the most important import item, decreased 
5% in quantity, but increased 10% in 
value. Dressed travertine declined 21% in 
quantity but only 2% in value. Rough 
and dressed granite declined 39% in 
quantity and 26% in value. 

The principal sources of most of the im- 
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ported dimension stone were Italy and 
Portugal who supplied most of the marble 
and travertine and, along with Spain and 
the United Kingdom, most of the slate. 
Italy and Canada supplied most of the 
granite; the remainder was accounted for 
by numerous other countries. 


TECHNOLOOY 


A report to the National Science Founda- 
tion by Martin Marietta Corp., Baltimore, 
Md., and the National Crushed Stone 
Association, Washington, D.C., detailed 
the results of a study to determine the 
possibility of applying sophisticated space 
industry technology to the crushed stone 
industry.” The comprehensive study stated 
that the major technical challenges to the 
crushed stone industry were efficient blast- 
ing without detrimental effects, maximum 
utilization of products and resources, and 
improved equipment wear and mainten- 
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ance. The study concluded that no mech- 
anism currently existed for directly trans- 
lating research results into innovations of 
practical value to quarry operators and 
suggested that this problem needed further 
study. 

A new method for grinding stone and 
concrete using coated abrasive belts and 
high-horsepower, high-speed grinders was 
described? The new method utilizes high 
speeds and dry-grinding conditions and 
may be of particular use to producers of 
concrete block. The use of diamond tools 
for stoneworking was reported in a number 
of studies. One report dealt with the de- 
velopment of a method and a tool for wire 
sawing hard stones with bonded abrasives.* 
Rock drilling and stone machining with 
diamond tools were discussed. The use 
of diamond tools in all phases of stone 
processing was extensively covered.’ 


CRUSHED STONE 


DOMESTIC PRODUCTION 


Crushed stone production declined 2% 
in quantity but rose 10% in value to 
1.04 billion tons valued at $2.1 billion. 
The decline in quantity was partly offset by 
the increased coverage of domestic pro- 
ducers. Production of limestone and dolo- 
mite declined 3% in quantity but rose 
896 in value. Granite production declined 
2% in quantity and increased 10% in 
value. Together, these two kinds of crushed 
stone accounted for 84% of the total 
quantity and 80% of the total value of 
crushed stone in 1974. Output of trap- 
rock rose 15% in quantity and 23% in 
value to 96.9 million tons valued at 
$217.9 million. Production of sandstone, 
quartz, and quartzite was up 2% to 31.1 
million tons valued $77.8 million. Output 
of crushed shell declined 8% to 18.2 
million tons valued at $43.6 million, and 
crushed marble output fell 17% to 1.7 
million tons valued at $30.6 million. 

Crushed stone was produced in every 
State except Delaware. Pennsylvania pro- 
duced the most crushed stone, followed 
closely by Illinois, Texas, Florida, and 
Ohio, in that order. Limestone and dolo- 
mite were produced in 46 States led by 
Illinois, Pennsylvania, Texas, Florida, Ohio 
and Missouri. States leading in production 
of granite were Georgia, North Carolina, 


Virginia, and South Carolina. Traprock 
was produced primarily in Oregon, Wash- 
ington, New Jersey, Connecticut, Massa- 
chusetts, and California. Sandstone, quartz, 
and quartzite were produced mainly in 
Pennsylvania, Arkansas, and California. 
Shell was produced almost entirely in Lou- 
isiana and Texas. Other kinds of stone 
were produced in many different States 
but mainly in California, Pennsylvania, 
Alaska and New Mexico. 

Domestic producers were faced with 
numerous operating problems in addition 
to inflation, recession, and the energy 
crisis. Concern rose for protecting the 
environment from air, water, and noise 
pollution derived from quarrying oper- 


* Ozol, M. A., S. A. Locke, J. Gray, R. E. 
packson, and A. Preis. A Study to Determine the 
easibility of an Experiment to Transfer Technol- 
ogy to the Crushed Stone Industry. Martin Ma- 
netta Lab., MML TR-74-26c, gine 1974, 94 pp. 

3 Lokken, R. C., W. J. McDonald, and E. 
Duwell. Grinding Stone and Concrete With Coated 
Abrasives. Ceram. Bull., v. 53, No. 9, Aug. 28, 
1973. pp. 646-649. 

t Tonshoft, H. K., and H. J. Panhorst. Develop- 
ment and Testing of a Diamond Wire for the Saw- 
ing of Hard Stone. Ind. Diamond Rev., July 1974, 
pp. 246-251. 

5 Norling, R. G. Rock Drilling With Diamond. 
DeBeers Ind. Diamond Div., Diamond Inf. L 19, 


6 pp. 
VC Beer Industrial Diamond Division. Machinin 
Stone With Diamond Tools. Diamond Inf. L 15, 


9 pp. 
PDeBeers Industrial Diamond Division. Diamonds 
in Industry. Stone. 67 pp. 


1218 


ations. The principal problems were sup- 
pressing dust and treating process water, 
both of which were costly. Many producers 
found that zoning ordinances were being 
enacted that seriously reduced their stone 
resources and threatened their future op- 
erations.' Labor costs continued to rise but 
they appear to have been offset by in- 
creased productivity. Maintenance cost of 
heavy equipment, particularly crushers, 
rose rapidly in 1974. 

The increased demand anticipated for 
the future has led to the erection of new 
plants and the modernization and expansion 
of others. Aggregate producers were advised 
to develop their managerial skills regarding 
capital investment programs.’ Florida Rock 
Industries, Inc, Jacksonville, Fla., built 
a new plant at Fort Myers, Fla., with an 
hourly capacity of 350 tons which, by 
careful design, can be doubled by the 
addition of a few major pieces of equip- 
ment. Georgia Marble Co. placed into 
operation a new crushed stone plant at 
Douglasville Ga.“ Operated by Consoli- 
dated Quarries Division of the company, 
the plant is semimobile and can be ex- 
panded to 800 tons per hour. In order to 
supply crushed stone for the Gathright 
Lake Project in the George Washington 
National Forest, the Jarfo Co. of Salem, 
Va., erected a crushed stone plant that 
will be converted to a roadstone oper- 
ation when the dam is completed." Lees- 
burg Stone Co., Leesburg, Va., demolished 
its old 150-ton-per-hour crushing plant 
near Leesburg and erected in its place an 
800-ton-per-hour plant more capable of 
supplying expanding markets in Virginia 
and Washington, D.C." The annual capa- 
city of the new plant is 1.5 million tons, 
which can easily be increased to 2.5 
million tons by adding a large-size tertiary 
crusher. Concern for the environment and 
neighborhood relations led New Haven 
Trap Rock/Tomasso, North Branford, 
Conn., to embark on a program of modern- 
ization to improve plant performance and 
to develop an effective environmental pro- 
tection program.” After pollution control 
measures were put into effect, an open 
house was held to acquaint local residents 
with the work being done in the quarry 
and the measures undertaken by the 
company to control pollution. Prior to 
building its new crushed granite plant at 
Columbus, Ga., LBI Quarries, Inc., Rome, 
Ga., designed the operation to conform 
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to all antipollution standards.“ The Envi- 
ronmental Protection Division, Georgia De- 
partment of Natural Resources, directed 
the company to submit a reclamation and 
conservation plan for approval before 
beginning operations and for each year 
thereafter. 

The versatility and usefulness of port- 
able crushing and screening plants were 
described in detail.“ Lecanto Corp., Le- 
canto, Fla., in its hard limestone quarry 
used tire-mounted screens, crushers, and 
conveyors." The advantages of mobility 
included the ability to follow the quarry 
face and to easily change the equipment 
whenever necessary to produce a different 
product mix. Two portable screening and 
crushing plants were used by Bruening 
Rock Products Co, Decorah, Iowa, to 
service 26 quarries." Consolidated Quarries 
Div., Georgia Marble Co., Litonia, Ga., 
used a semiportable plant to sharply 
increase productive capacity and to manu- 
facture a wider range of aggregate sizes.” 
Semiportable equipment was used for 
similar purposes by Hoover, Inc., Logan- 
ville, Ga.“ The equipment reportedly de- 
livers a wide variety of products, has 
increased productivity, and can be quickly 
changed to meet changed customer specifi- 
cations. In addition, Hoover, Inc., used 
semiportable crushing and screen equip- 
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ment to custom-crush granite for other 
mineral companies in the area.” Colorado 
Lien Co., Fort Collins, Colo., used a new 
portable crushing plant in conjunction with 
an expanded fine-grinding plant to sharply 
increase its capability of supplying its 
market area." The company also installed 
dust collection equipment in its fine-grind- 
ing plant. Portability was a prime con- 
cern of Becker Sand and Gravel Co,, 
Cheraw, S.C., when it erected its new 
crushed granite plant near Jefferson, S.C.” 
Each of the plant's four processing sec- 
tions were designed for a high degree of 
flexibility in arrangement in order to 
rapidly adjust to changing product de- 
mand. 


CONSUMPTION AND USES 


Apparent consumption in 1974 was 
equivalent to production inasmuch as im- 
ports and exports were about equal. Con- 
sumption was valued at $2.1 billion. The 
total 1.04 billion ton production comprised 
72% limestone and dolomite, 11% granite, 
9% traprock, 3% sandstone, quartz and 
quartzite, 2% shell, and 3% other kinds 
of crushed stone. Compared with 1973, 
consumption of limestone and dolomite was 
off 3% in quantity to 752 million tons 
valued at $1.4 billion. Crushed granite 
was down 2% to 118.6 million tons 
valued at $238.1 million, and traprock 
valued at $217.9 million, rose 15% to 
96.9 million tons. Arenaceous stone, such 
as sandstone, was up 2% in quantity to 
31.1 million tons valued at $77.8 million. 

Construction aggregate continued to be 
the major use for crushed stone. In 1974, 
this use accounted for 68% of the total 
and amounted to 709.4 million tons valued 
at $1.4 billion. The three principal com- 
ponents of this type of use were dense- 
graded roadbase stone (off 6% to 245.6 
million tons valued at $440.4 million), 
coarse concrete aggregate (off 11% to 
139.3 million tons valued at $276.6 mil- 
lion), and unspecified construction aggre- 
gate (off 2% to 128.9 million tons valued 
at $264.0 million). Consumption of bitu- 
minous aggregate, another major con- 
struction use, was essentially unchanged 
at 102.8 million. tons valued at $226 
million. The main nonconstruction uses 
were agricultural stone (up 24%), cement 
manufacture (unchanged), lime manufac- 
ture (down 5%), and flux stone (up 


10%). 
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PRICES 


Quotations in Engineering News-Record 
for carload lots of 34-inch and 1-!4-inch 
crushed stone in 1974, exclusive of dis- 
counts, ranged from $6.75 per ton in 
Minneapolis to $1.75 per ton in Birming- 
ham. The average price of 34-inch crushed 
stone was $4.30 and that of 1-V5-inch 
stone was $4.24 for 17 major cities. Prices 
per ton for industrial fillers and extenders, 
as reported in the American Paint Journal, 
were as follows, in dollars: 


Silica, amorphous, ultrafine- 
ground tee 

Silica, erystalline 

Whiting, precipitated surface- 


69.00 
20.50— 45.40 


treated ` ---22-- 48.00 
Whiting, dry-ground, 825 mesh __ 16.00- 38.00 
Whiting, precipitated, U. S. .. 50.00-117.00 
Whiting, precipitated, technical `.  33.00- 44.00 
Whiting, natural, water-ground . 34.00- 54.00 


Exports of crushed and broken stone 
totaled 3.4 million tons valued at $12.6 
million. Exports increased 11% in quan- 
tity and 23% in value over the levels of 
the preceding year. Exports of crushed 
stone consisted almost entirely of granite, 
limestone, and other calcareous stone. The 
major increase in exports was accounted 
for by fluxing limestone, which accounted 
for 80% of all exports. As in past years, 
Canada was the principal market for 
exported crushed stone. 

Imports of crushed stone totaled 3.5 
million tons valued at $5.7 million and 
were about equally divided between lime- 
stone and other kinds of stone. In terms of 
quantity, imports were up 8%; in terms 
of value, up 1496. Canada was the prin- 
cipal source of crushed stone imports. 

Imports of dry, ground whiting rose 
28% in quantity and 87% in value to 
34,181 tons valued at $1.6 million. Imports 
of precipitated chalk whiting were about 
the same as in 1973, but with a 36% 
increase in value. 


WORLD REVIEW 


Canada.—Production of limestone on 
Texada Island, British Columbia, is used 
principally in the manufacture of cement 


* Robertson, J. L.  Semi-Portable Custom 
Crushers for Atlanta Market. Rock Products, v. 77, 
No. 9, 1974, PR. 50-52, 100. 

21 Trauffer, W. E. Colorado Lien's Fort Collins 
Pang: Pit & Quarry, v. 67, No. 7, 1975, pp. 94- 

2 Trauffer, W. E. Becker's New 250-tph Crushed 


Granite Plant. Pit & Quarry, v. 66, No. 11, 1974 
pp. 64-66, 82, 92-93. i 
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and lime. Four companies operated quarries 
on Texada and barged much of the output 
to Vancouver, British Columbia, and 
Washington State. Barge capacities ranged 
up to 20,000 tons and distances traveled 
up to 400 miles. 

Panama.—The new crushed stone plant 
of Cantera Le Esmeralda, Ojo De Agua, 
Panama, reportedly was one of the most 
efficient and flexible operations in the 
Western hemisphere." The company has 
begun producing specification material in 
large quantities, which should not only 
make the operation profitable, but also 
provide strong competition for other pro- 
ducers. 

South Africa, Republic of.—Hippo Quar- 
ries Div, Hippo Holding Co. Ltd., oper- 
ated an andesite quarry about 8 miles 
south of Johannesburg." Output consists 
mainly of aggregate stone for building 
and road construction and top-quality 
crushed concrete sand. Stone reserves are 
sufficient for 50 years of production. 

Sweden.—A. B. Mataki's stone quarry 
and crushing plant at Sódra Sandby in 
southern Sweden has become a center 
of attraction because of its unusual layout 
and dust-free operation.“ Swedish author- 
ities stipulated that the operation of the 
quarry could continue only if it was 
absolutely dust-free. To achieve this re- 
quirement, the entire process line was 
completely sealed with openings only for 
stone feed and products delivery. A small 
vacuum is maintained within the line to 
insure that no dust escapes through the 
openings. Environmental safety is high and 
the noise level is low. 

Other companies featuring dust-free op- 
erating conditions are Goteborgs Makadam 
A. B. at Góteborg on the west coast? 
and Armerad Betong near Listarum in 
the southern part of Sweden." The Betong 
plant was the first erected since Sweden 
enacted laws requiring all rock-processing 
machinery to be closed. 

United Kingdom.—Stavely Lime Prod- 
ucts, Ltd., brought onstream a new crushing 
plant at its Doves Hole Quarry.” The 
plant, which replaced two other smaller 
plants, was needed not only to supply 
the expected increased long-term demand, 
but also to insure that current and future 
production could be achieved with maxi- 
mum flexibility and economy. Tarmac 
Roadstone Holdings Ltd. continued exploi- 
tation of its gritstone-graywacke quarry 
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near Shrewburg, Shropshire." The com- 
pany erected a new plant complete with 
extensive dust-control equipment and num- 
erous trees to reduce the visual impact of 
the plant from local residents. Amey 
Roadstone Corporation Ltd., Britain's 
biggest producer of construction aggregates, 
uses a fleet of mobile diamond drilling 
rigs to evaluate the quality and quantity 
of its stone reserves. Using special coring 
equipment, the company, which normally 
produces over 33 million tons of aggregates 
per year, has improved its field efficiency 
and reduced its drilling costs. 


TECHNOLOGY 


Concern for the environment continued 
at a high level. The Federal Bureau of 
Mines published a study on dust control at 
crushed stone operations.” The study 
reported on the cost and efficiency of the 
fabric filter method, the wet suppression 
method, and a combination of the two 
methods. The three systems were being used 
by quarry operators. A fabric-type dust 
collection system was described.“ The sys- 
tem is completely automatic and has the 
additional feature of modular construc- 
tion, which easily permits increased capa- 
city in the future by the addition of more 
modules. U.S. Lime Div. of The Flintkote 
Co., developed an effective dust control 
system at its Apex, Nev., stone quarry.” 
The company installed a water spray- 
wetting agent system at its crushing plant 
that was practically 100% effective, with 


* Pit & . New 200-tph Panama Aggre- 
gates Plant plan Efficiency, Flexibility. V. 67, 
o. 3, 1974, pp. 110-111. 

* Holz, P. New 3,000 CMPO Crushed Ston 
Plant in South Africa. 155 & Quarry, v. 67, No. 7, 


1975, P 115-118 
æ Asklof. S New System of Quarry Plant Dust 
Control. Dun Managers J., v. 58, No. 1, 1974, 


Pp. 24-27. 
3 Quarry Managers rural A Modern Swedish 
SEH Quarry Operation. V 35 No. 2, 1974, pp. 


7 Ironman, R. Swedes Legislate jou! Plant En- 
comes: Rock Products, v. 77, No. 4, 1974, pp. 


15 Quarry Manage 
New Derbyshire 
1974. pp. 197-206. 

2 Quarry Managers ere Major 3 Development 
117 EE Quarry. o. 5, 1974, pp. 

0 Evans, R. J. Methods and Costs of Dust Con- 
trol in Stone Crushing Operations. BuMines IC 
8669 Bo, 21 pp. 

& Quarry. Dust Collection at the Balf Com- 
Ze Newington, Conn. Plant. V. 67, No. 7, 
197 Kro 5 J. Proj A N Opera- 
Kro n, D. ject at „ Nev., 
1105 Runs Gamut From Locating Water 88 
to Kiln Baghouse Installations. Pit & Quarry, v. 
No. 11, 19 4. Pp. 87-92. 


ent and Products. A GE 
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the added benefits of cleaner working con- 
ditions and higher employee morale. 


Automatic data processing was used in 
various ways by the crushed stone in- 
dustry. One company used it to increase 
productivity by reducing manpower re- 
quirements.” Another company used the 
technique to monitor truck service and 
maintenance work in order to increase 
effective truck life.“ Results of the pro- 
gram indicate that the optimum operating 
life of the equipment has been doubled. 
The height of the haul trucks is important 
in underground crushed stone mines. One 
company used 22-ton trucks with a load- 
ing height of 81 inches and equipped with 
articulated steering to haul rock to the 
primary crusher.* A significant study of 
cost-saving management techniques related 
to tires for off-highway equipment was 
conducted.* Production increases of 20% 
were obtained by the installation of air 
tools and positioning booms to reduce over- 
size and keep material flowing through the 
primary crusher.” 


Quarry operators were provided with 
information regarding the effects of joint- 
ing and bedding on rock fragmentation 
when bench blasting.” The study also pro- 
vided information on the use of inexpensive 
equipment and field techniques for mapping 
joints and bedding planes within the 
quarry. Recent results of studies on the 
sensitivity of various experimental ex- 
plosive systems using ammonium nitrate 
as the oxidizing agent were published.” 
The safe use of fertilizer-grade ammonium 
nitrate as a blasting agent in crushed stone 
quarries was discussed.“ The study re- 
ported on the physical properties, uses, 
hazards, and correct safety precautions. 
Water in quarry drill holes plagues oper- 
ators. To overcome this problem, water gel 
cartridges were used." When waterproof 
bags of ammonium nitrate proved unsatis- 
factory, dynamite or water gel was sub- 
stituted. The final selection. of the gel 
as the blasting agent was based on a 
higher degree of safety and preference by 
the workers in the quarry. On the other 
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hand, dewatering of some blastholes is 
not only practical but there are economic 
benefits to be gained." 

Two potential markets were reported for 
stone. Wet-scrubbing of electric utility 
stack gases using lime, limestone, and other 
carbonate materials was discussed,“ as 
was the basalt to form fibers for use as 
construction materials.“ 

The use of limestone to remove sulfur 
oxides from stack gases of electricity-gener- 
ating plants was discussed.“ If environ- 
mental pressure against open pit oper- 
ations becomes too severe, it may become 
necessary to go underground for aggregate 
materials. Converting an open pit operation 
to an underground mine and the advan- 
tages in doing so were discussed.“ Re- 
cycling waste aggregate products was a 
source of income for aggregate producers.” 


33 Robertson L. El Paso Rock Quarries Auto- 


mates Crushed T oe Production. Rock Products, 
v. 77, No. 10, 1974, pp. 51-54. 
* Rock Products. Arizona Firm Attacks Fleet 


Maintenance From Many Angles. V. 77, No. 11, 
1974 pp. 60, 62. 

ock Products. Kansas Limestone Mine Uses 
es Droe Haul Trucks. V. 77, No. 9, 1974, pp. 


* Roads & Streets. Tire Costs Can be Cut. V. 
117, No. 7, 1974, pp. 60—63, 68-70. 
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rA Tool Inscallationi. V. 67, No. 2, 1974, pp. 105- 
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41 Roads & Streets. Water Gel Cartridges De- 
teat Water in Blastholes. V. 118, No. 1, 1975, p. 
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Table 2.—Stone shipped or used by producers in the United States, by State 
(Thousand short tons and thousand dollars) 


1973 1974 
State — — —ñ4 — 
Quantity Value Quantity Value 
SOSA T esce Sb io e bon med it EEN 20,043 40,117 23,773 60,231 
pS EE A Ne Ee 5,67 . 12,741 5,486 12,947 
BEER. Lures nta DY SOR Ce Pe quu e Rudi 4,265 9,469 4,932 11,479 
ee —. — EEN 16.223 26,209 20,881 
TT TEE EE 48,838 11,116 45,109 91,891 
OI lo TEE Ee 6,357 14,003 6,572 15,109 
% oo EE TTT 9,682 21,805 8,457 21,134 
0150 p EES 61,735 103,595 54,560 100,878 
Solo NW EDEN E 40,841 97,506 40,821 105,582 
Dio | CEE II DOES / ees be Ste 7,180 18,466 7,688 21,870 
TC ͤ—]7q—ꝗun—᷑ RE . Ton Var Sn o EE 2,972 8,096 8,528 
Li `" ` NEE A ¼— 66,653 114,068 63,231 121,763 
o0 CST KEE EECH 32,288 51,652 31,031 64,106 
IONI ne eee Se T ͤ 8 31.541 56.918 32,848 66,119 
(UU ` NONEM E EE EECH 118,334 1 33,601 117,869 
a Eg SOME 138.205 170,912 34,542 66,632 
"` ²˙ AAA Ee 10,802 21,309 10,940 
(015007 EE 1,212 3,329 1,491 4,255 
(TT ` De e EE EE UD C enia Sc 18,585 46,132 18,072 41,630 
Mise use. — 1o erp atta — 8,580 28,738 8,103 30,103 
TT EE AAA 2 Re ee 45,886 60,494 41,419 7 
SCTE EE En Pee 7,581 20,411 8,301 22,041 
ee. e EK? 1760 1809 1.720 2.572 
TEE EE EES 49,804 19,921 50,626 
TTT TEE ⁵ AA EE EGO 5,054 9,559 18,115 1 6,242 
CL o Pu Sar ee 5,368 10,958 4,630 10,864 
opo ` e DEP HPLC NEE AER 8,595 5,42 2,186 
po era EE esr 1,836 5,416 590 5,371 
CV ARS LL. D eet e gees 15,902 45,585 15,749 B2, 
CA "TT A ⁰ ccc 2,830 5,894 13.531 
— QMM ]ĩ˙¹. 1 . SET EE 44.393 94,693 88,207 87,724 
North . EE 88,782 80,065 84,162 15,142 
MM DENEN eL tuia a ee w w 35 115 
oo Up MSIE aa e 55,107 98,009 51.709 105,098 
— ADD ĩè v aE, SOS Ie ED 22,316 34,999 22.228 36,599 
Tr ² A ᷣͤ d ico CCS 13.411 21.843 23,353 48,406 
TN ss ro AMET SSEECOERR 18,564 150,846 13,092 159,615 
. c ³˙Ü¹ꝛ . ˙ Ä Ww wW 429 1,375 
"Tei ` 22: oos M En Rio 14,985 24,280 1 12,242 121,719 
(Doo Dakik aa E AALS RI LED 2,745 11,607 2,968 1 
PU rr TEE ATE JU Iu CURRO. 5 42,142 71,116 41,720 75,647 
Dv ERLE EL SILL LE ee? 62,574 91,879 68,074 109,758 
Utah ————————————————————————————————— 2,8 , 2, 6,410 
LA, Eeer ED RAE IE 1,871 19,523 1,932 21,630 
TO a ee 43,895 82,719 44,176 T 
„„ r ß ANE POS | 11,384 19.284 15.095 24,483 
dek. bt TREES SE PRS 11,732 22,821 10,954 
A ` WEE V 23,818 36,917 A 40,912 
C AAA ³ A AAA 3.191 6,716 2,384 15,989 
Undistributed | fo NO DEE TEE A Mer Steg 2,345 11,412 2,963 15,128 
177 ˙¹0¹⁴ ˙ᷣA—A—A—A—TÄ—AA 2 M EE 1,060,124 1,990,468 1,048,542 2,186,155 
Pacific Island d 1,309 8,292 848 1,566 
RE E e. Ka T: 647 41.857 14.362 41.640 
bio oo NEU ̃ —¼Uf . . . eege 664 2.860 638 3.869 


SS Withheld to avoid disclosing individual company confidential data; included with Undis- 
uted 

1'To avoid disclosing individual company data, certain State totals are incomplete; the portion 
mot included has been combined with “Undistributed.” The class of stone omitted from such State 
totals is noted in the summary chapter of this volume. 

3 Data may not add to totals shown because of independent rounding. 
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Table 3.—Stone shipped or used by producers in the United States, by kind 


(Thousand short tons and thousand dollars) 


Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value 


— — ————— ¶——wK— ——— —— ED 


Year Limestone 

Granite Traprock ! Marble and dolomite Shell 
1970 ..... 86,709 188,312 77.227 146,661 1,785 33,734 625,796 961,018 21,718 $1,035 
1971 ..... 93,486 1v4,718 75,318 160,552 1,717 34.860 628,503 1,031,211 18,537 80,088 
19722 106.887 225,571 77,044 159,934 2,318 41.545 671,907 1,105,085 16,610 29,571 
1978 . 121.320 262.834 83.962 177,703 2,071 33.532 774,767 1.333.855 19,896 37,650 
1974 ..... 119,216 289,546 96,886 217,926 1,758 42,287 752,031 1,446,388 18,235 43,626 

Sandstone, 
Calcareous quartz, and Slate Other Total 3 
marl quartzite stone 2 

19700 1.789 1.554 24.059 59.185 1,241 18,367 28.925 39,738 869,198 1,469,598 
1971 . ... 3,459 4,504  À 30,729 84,630 1,232 13,615 23,143 39,860 876,128 1,594,065 
1972 ..... 2,650 8,598 27,041 65,678 1,595 14,925 14,364 26,386 920.423 1,672,293 
1978 ..... 2.327 8.042 30,647 78,084 1,555 15,980 23,580 47,785 1,060,124 1,990,468 
1974 ..... 3,889 6.956 31.851 86,508 1,464 17,120 18,727 86,804 1,048,542 2,186,155 


1 Includes gabbro, basalt, diabase, etc. 

9? Includes mica schist, conglomerate, argillite, various light-colored volcanic rocks, serpentine not 
used as marble, soapstone sold as dimension stone, etc. 

? Data may not add to totals shown because of independent rounding. 
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Table 4.—Dimension stone shipped or used by producers in the United States, by use and 


kind of stone 
(Thousands) 
1978 1974 
Kind of stone and use Short Cubic Short Cubic 
tons feet Value tons feet Value 
GRANITE 
Rough: 
Architectural 22222 MN 49 533 $2,080 41 484 $1,550 
Construction? 22 118 1,236 912 89 1,044 855 
Monumental 222222222222 312 3.227 12,260 298 8,083 15,336 
Flagging ? occ ð ⁵ĩ . 8 1 12 54 1 16 63 
Dressed : 
Er EE 86 482 11,828 84 418 11,370 
SAWOd EE 25 298 1,490 27 315 1.455 
House stone veneer ....... .....--- — 5 63 158 2 21 15 
Construction `. 4 54 871 4 53 558 
Monumental 80 860 9,525 84 888 11.962 
Curbing-.. eo C 186 1,610 7,688 121 1,445 7,844 
Other dressed stone 1 16 164 6 75 837 
r ou clo comua 718 1,884 45,960 658 1,256 51.401 
LIMESTONE AND DOLOMITB 
ugh: 
Architectural 22222 139 1.872 3.040 206 2.778 4.272 
Construction? nn nn 66 827 981 99 1,157 1.165 
Flagging lll 14 179 248 16 198 283 
Unspecified rough stone 2 20 14 2 21 14 
Dressed : 
Cubs he eo i a 44 598 4,166 52 681 5.678 
SdJ%%%%o ——r0 y cocci ou 32 438 1,869 65 877 8,832 
House stone veneer e 60 178 1,858 68 825 2,580 
Construction 11 186 259 11 189 239 
Flagging § 22 2 2 LL cL cL LLL cc.- 2 23 48 2 26 94 
Unspecified dressed stone ee (*) (*) 5 xc ba ES 
ll!!! ³ AA 870 4,866 11,923 517 6,699 18,150 
MARBLB 
h: 
Architectural b 56 844 84 871 8.560 
Construction? i 24444 9 106 214 18 152 859 
Other rough stone? 2 (°) 2 2 wW w 
Dressed : 
OG uuo a ð 8 18 162 8,658 9 104 1.962 
Sli ete 3 8 1 12 269 
House stone vene 2 29 698 W W 
Construction „.---------------- W W W W W W 
Monumentaa441́ꝑ! i! 15 175 4,688 W W 
Other dressed stone! .„...------------ (9) 5 110 17 192 6,582 
Dette 48 551 10,137 78 882 11,733 
BANDSTONB, QUABTE AND QUARTZITB 
Rough: 
Architectural 48 687 959 89 529 792 
Construction? i ee 129 1,675 1,499 77 1.012 1.814 
Fein 22 278 1.167 29 361 1.838 
Unspecified rough stone ......._-..-__ 8 88 48 11 146 186 
Dressed : 
E nee ia he EL LEE 20 261 1,008 29 881 1,566 
House stone venee 25 838 767 24 318 791 
Flagging ---_---------------------- 15 185 690 17 218 696 
Other dressed stone? een 85 418 2,408 35 412 2.010 
Totalt AA gef 296 8,879 8,487 261 8,481 8,692 
SLATS 
Roofing slate? __.._.___._..._2 ssl 12 E 1,478 14 d 2.149 
Millstock : 
Structural and sanitary purposes 20 ENS 2,950 17 s 2,536 
Blackboards, ete. |... LL 8 ae 662 1 ed 238 
Billiard table too W PN W 8 ER 614 
Totalt Zeie nudo voe 28 el 8,612 20 zz 8,388 
JJ. eh ned 85 z 1,217 29 Se 1,258 


Bee footnotes at end of table. 
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Table 4.—Dimension stone shipped or used by producers in the United States, by use and 


kind of stone—Continued 
(Thousands) 
1978 1974 
Kind of stone and use Short Cubic Short Cubic 
tons feet Value tons feet Value 
SLATB—Continued 
Feli 3 4 SM $489 7 za $1,146 
Other uses '$ 22 14 ae 1,160 8 m 252 
ß e 88 7. 956 179 E 8,223 
OTHER STONE 19 
Rough: 

Architectural ` 10 128 115 5 51 200 
Construction 89 471 588 811 8,671 1,290 
Feil 8 (°) 8 9 8 30 47 

Dressed: 
Dub. ͥ⁰ʒd E E 5 66 565 5 67 461 
Cons truetionn[nsnn n 4 59 70 SW w w 
Other dressed stone... 5 54 218 A 44 91 
TOCA) ©) eebe EE 64 776 1.555 826 8.864 2.089 

TOTAL STONB 
Rough: 

Architectural 222222 252 3.221 6,498 830 4,211 10,881 
Construction! A 358 4.317 4,149 590 7,038 4,986 
Monumental 312 3.229 12,266 293 3.004 15,354 
Flagging 0. ———— 02d ee ree 38 471 1,490 48 602 1,729 
Unspecified rough tone 4 52 52 18 169 208 

Dressed: 
Cüt i sc ß 118 1.509 20,701 129 1,646 21,083 
SS! ³⁰ A dE 80 1.040 4,531 125 1,642 7,197 
House stone venerkrrõ‚k „ 98 1,217 8,523 94 1,238 4,593 
Construction nnd 21 265 773 17 212 851 
Monumental] —____________-_____-___ cn 45 534 14.157 41 541 16,460 
ll“!!! ee ee 189 1,640 7,772 122 1,458 7,882 
Flagging . ./ .......--—9m-m— 54 227 1,891 49 245 2,076 
Roofing (slate) 1b0oh 1 A 1,469 14 m 2,149 
Millstock (slateee)h))) LLL. -- 28 ES 8,612 20 Së 8,388 
Flooring (slate) ....... 4 8 489 7 Se 1,146 
Other dressed stone 5. 29 198 2,627 16 90 891 
Total €. che ³·wmↄ• eeu due 1,582 17,920 86,999 1,915 22,085 100,818 


W Withheld to avoid disclosing individual company confidential data. 

1 Includes rubble and irregular shaped stone. 

3 Includes a minor amount of unspecified rough stone for 1974. 

® Includes data for dressed flagging, paving blocks, and unspecified dressed stone. 

* Data may not add to totals shown because of independent rounding. 

5 Data include small amount of monumental stone (1974). 

Less than !4 unit. 

7 [ncludes data for flagging and monumental stone (1973). 

8 Data include flagging, uses not specified, and figure where symbol W appears for marble. 

Data include curbing, sawed stone, construction stone, and uses not specified. 

19 Includes small amount of slate used for house stone veneer. 

11 Data includes slate used for electrical purposes, and where symbol W appears for slate. 

13 Includes slate used for aquarium bottoms, building stone, fireplaces, monumental purposes 
(1974), and uses not specified. 

13 Produced by the following States in 1974, in order of value of output and with number of 
quarries: California (80), Virginia (4), New Jersey (1). Maryland (1), Pennsylvania (8), 
Hawaii (3), Oregon (20), New Mexico (2), and Washington (8). 

14 Data include sawed stone, house stone veneer, and flagging, 1973 data also include stone used 
for structural and sanitary purposes. 

15 Data include stone for paving blocks, and uses not specified; slate for aquarium bottoms, build- 
ing stone, fireplaces, and monumental purposes (1974). 1973 data also include stone used for 
structural and sanitary purposes (excluding slate). 
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Table 5.—Granite (dimension stone) shipped or used by producers in the United States 
in 1974, by State 


Quantity Value 
State Active (short (thou- 
O————————— d ANNE a 
. ̃ ͤœ—lʃ . — ee gebei 106 45,278 $946 
%%% —— — —— ————— 36 213,628 8.034 
— Ia. T. a 7 —— EAE 7 19,416 6,355 
VTT ONE .w ]ð —— .. 1 1.822 363 
. . ̃ ¶» it. A Ee ee 3 62,785 
i . geng 9 49,015 2.809 
r I a n 6 12,712 579 
South Dakota RR E EE 7 , 0 8,881 
v V  / ` PER ON EE EE EE E ER 5 7,441 2,476 
gy r E ee EC EOS 1 154 25 
boo o0 1: 15 —. EE cc 1 20 1 
Laf . 0 DEE EE 7 7,714 2,452 
o T ` LEE a 50 141,493 19,480 
Total EE 239 657,758 61,401 


` Ww EE to avoid disclosing individual company confidentia] data; included with “Other 
tates 


1 Includes quarries in Colorado (3), Connecticut (3), Maine (2), Minnesota (18), Nevada (7), 
New York (2), Oklahoma (9), Pennsylvania (1), Rhode Island (1) and Vermont (9). 


Table 6.—Limestone and dolomite (dimension stone) shipped or used by producers in 
the United States in 1974, by State 


State Active (short (thou- 
quarries tons) sands) 
6 eee enee 6 Ww $179 
EBENEN ô usenscuckeseaecatiecicn cM conn heen bb apres on MEE v isn ca aati En nicl 1 2,142 
er TV TEE EE — 8 20 240,985 9,342 
CL akaca . . . . teg 3 14,692 391 
. ᷣ ͤ ⁰ ] :::: 2 —. —— 5 W 513 
—Tr Af aa a ee IR 5 14.092 1.785 
IC AAA ³ꝛ¹A³] ⁰ än ³ rtr ᷣ ᷣ AAA ——— CE 3 „041 
„ 1 1.769 53 
. ͤio. aU DEP PURI CU Ä.. . 8 25 155.328 3,973 
QU T oso o X PECES / / EE VOS a 14 85,972 1,894 
Cr ˙ m·Dꝛ c Aae E T REOR RC 88 516,621 18,150 
(y our Ro o WEE EE E a EC? NA 222,548 1,023 
NA Not Available. W Withheld to avoid disclosing individual company confidential data; in- 


cluded with Other States.” 


1 Includes quarries in Alabama (1), Colorado (1), Florida (2), Michigan (2), Missouri (1). 
New Mexico (1), Ohio (1), Oklahoma (1), Rhode Island (1), and Texas (3). 


Table 7.—Sandstone, quartz, and quartzite (dimension stone) shipped or used by producers 
in the United States in 1974, by State 


1 Value 


State Active (short (thou- 
quarries tons) sands) 
TR Tee E Ee E HESPERIA 19 4,300 $116 
IT TOTT ˙ . A ee SA Se eS ET EE 5 9,989 
lr TT TEE ee OE EE A 1,337 16 
Du li T. EE © Sd en cael ofan nse LUE, OUS NEES 15 8.517 194 
re. fc. Se eva Vol oco ree etn co Eia E 4 23,759 874 
... ͤ 6 nr UEFA oL EE 4 15,672 269 
0775) 7 ape E EE EE EE SE A 18,708 2738 
TTT EE A AINE. a 1 32 
CO N C poete ub E S EA OS 2 w 
PEM TT E E a E ET CC inp 10 24,979 1,785 
So ` ` WË EE E Ae AG 24 80,851 2,798 
luo 1 oir. TV ⁰ •——A A 20 41,430 1,095 
Tennessee — cc 4 6,378 
Wisconsin FFC NR UE OI DURER 6 1,381 
LE. Lu EE Ee? RE A 1 321 
— “.., ]˙˖ͤi ʃ i˙¹ 111d 21 26,988 1,084 
11 · AAA 144 260,936 ?8,692 


" Ww Withheld to avoid disclosing individual company confidential data; included with ‘Other 
tates.' 

! [Includes quarries in Alabama (1), Idaho (1), Indiana (2), Michigan (8), Minnesota (1), New 
Mexico (1), North Carolina (3), Utah (4), Virginia (3) and Washington (2). 

2 Data do not add to total shown because of independent rounding. 
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Table 8.—Crushed and broken stone shipped or used by producers in the United States 


in 1973 and 1974, by kind of stone and use 
(Thousand short tons and thousand dollars) 


1978 1974 
Kind of stone and use SS a 
Quantity Value Quantity Value 
CALCAREOUS MARL ! 
Agricultural purpose ? 1„öÄ’ 249 376 531 1.121 
Cement manufacture 2.025 2.585 3.180 4.825 
Ohe n --— CC" 58 82 179 510 
Totale EE 2,321 8,042 8,889 5,956 
GRA NITE 
Bituminous aggregate 17,468 84,434 18,128 88,500 
Concrete aggregate (coar e)) 23,610 44,305 21.518 43,014 
Dense-graded roadbase stone 40,099 70,367 85,137 69,506 
Macadam aggregate ________________-_ c2 ssec Les 2 2,124 5,112 8,642 6,835 
Surface treatment aggregate 6,763 12,734 5.144 10,984 
Unspecified construction aggregate and roadstone .. 14,805 24.871 16,998 33.427 
Poultry grit and mineral food nn 35 W 42 889 
Riprap and jetty stone _______________-____.______- 2,996 5.992 2,161 6,987 
Railroad ballast .. h LLL Ll ee 6,271 10,056 7,816 18,962 
Filter EE 418 990 890 989 
Balbeti Leeder Eege Ww W 2.446 6.671 
Manufactured fine aggregate (stone sand) .......... W W 1.815 3.436 
Other uses 5.361 8.012 2.725 4,444 
Total EEN 120,606 216,874 118,558 288,144 
LIMESTONE AND DOLOMITE 

Bituminous aggregate r 63,618 * 118,661 62.239 180,416 
Concrete aggregate (coarse) _--------------------—- r 116,373 1 207.072 105.188 202.804 
Dense-graded roadbase stone ____________________-_- r 179.474  r280.427 168.469 293.112 
Macadam aggregate 30.221 51.617 29,878 58,856 
Surface trea.ment aggregate * 44,059 r 79,560 46,603 98,585 
Unspecified construction aggregate and roadstone .. r 82.879 r 136,246 76,568 145.831 
Agricultural purposes r 28.234 r 62,097 34.400 85.054 
Riprap and jetty stone kk r 16,704 r 28,362 19.382 38.901 
Railroad ballast kk r 7,992 r 12,508 9,677 16,569 
Fee eee ease ip er 633 1.147 1.305 2,729 
Manufactured fine aggregate (stone sand) .......... 5,301 11,614 5,393 12,937 
Terrazzo and exposed aggregate 328 4.280 189 1,180 
Cement manufacture 106.878 137.202 105.246 157,856 
Lime manufacture HK H 22i 33.135 53.770 81.728 58.129 
Dead-burned dolom ite 3,402 5,715 2,164 3.890 
Fer ie es cerei e e 439 522 Ww Ww 
Flux stone o 0 e A Ee 27,664 48,409 80,668 69,819 
Refractory stone n 442 1,208 402 848 
Chemical stone for alkali works 2,948 6.529 2,285 6,276 
Special uses and produetꝰ/ 984 8,482 1,271 6,826 
Asphalt filler 222222  ________ ee 795 8.951 1,007 5,465 
Whiting or whiting substitute 688 11,658 958 18,890 
Other fillers or extendeer s 2,051 14,078 1,607 11,591 

Chemicals oo 1,181 2.636 
BO Ape . DUM 1,630 2,328 2,644 4,490 
a ORE x 1,724 7,268 1,714 8,895 
Sugar refining sie al EE 639 2,792 928 8.014 
Other dsgee. DU ree er ec tn 13,996 26,744 10,119 22,770 
Tot] EES 774.397 1.321.932 751.515 1,428,282 

MARBLE 
Construction and maintenance purposes 665 8,745 149 1,842 
Agricultural purposes li 14 W W w 
Terrazzo and exposed aggregate 149 2,282 238 8.294 
Mineral fillers, extenders, and whitin gg 1.038 16.631 1.245 25,217 
Other s ⅛ð 157 738 47 701 
%%% ] »p.ſ AAA i Se es 2.028 23,395 1,679 80,654 
SANDSTONE, QUARTZ, AND QUARTZITE 12 

Bituminous aggregate 2,645 5,942 8,201 7,642 
Concrete aggregate (coarse) -______________________ 2,258 5.131 2.135 5.171 
Dense-graded roadbase tone 7,310 12,273 8,082 15,734 
Macadam aggregate»e—e＋ LL LL nM 98 157 218 871 
Surface treatment aggregate 1,003 1,939 737 1,770 
Unspecified construction aggregate and roadstone .. 6,758 12,143 6,178 12,679 
Riprap and jetty stone enn 2,855 6,075 2,481 4,933 
Railroad ballast .. 2.2 2L Lc cL cL LL LLL LLL LL 2ll 914 1,635 1,168 2,208 


Bee footnotes at end of table. 
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Table 8.—Crushed and broken stone shipped or used by producers in the United States 
in 1973 and 1974, by kind of stone and use—Continued 


(Thousand short tons and thousand dollars) 


Kind of stone and use 


SANDSTONE, QUARTZ, AND QUARTZITR !$— Continued 
Filter dd ð⁊;V km ee eels 
Manufactured fine aggregate (stone sand) .......... 
Terrazzo and exposed aggregate En 
Cement manufacture 
Ferres lens 
, ß . ß mtn aa 


Abe 8“ 
F 


SHELL 


Dense-graded roadbase stone ____________--___----- 
Unspecified construction aggregate and roadstone 4 
Agricultura] purposes |. .  .... .........2------ 


Cement and lime manufacture 

Other es - . ⅛˙i .. ee c rc tmi i EE 

rr ³oW¹¹ = 
TRAPROCK 


Bituminous aggregate 
Concrete aggregate ---—_-------------------------—-— 
Dense-graded roadbase toren 
Macadam aggregate 
Surface treatment aggregate 
Unspecified construction aggregate and roadstone .. 
Riprap and jetty stotkrrenenn 
Railroad ballast `... 
Filter nn ðx A 
SEN fine aggregate (stone sand) ri Eae 

d MERECE EE 


OTHER STONE 


Bituminous aggregate 
Concrete aggregate (coarse) ---_-.------------------- 
Dense-graded roadbase stone .... ..........---.-..- 
Macadam aggregate 
Surface treatment aggregate 
Unspecified construction aggregate and roadstone .. 
Riprap and jetty stone __------------------------- -= 
Railroad ballalkkkk «kk 


TOTAL STONE 


Bituminous aggregate |... kk 
Concrete agg reg attteõeeõeeer 2-22 
Dense-graded roadbase stone 
Macadam aggregateee 
Surface treatment aggregate ______.___.__--------_- 
Unspecified construction aggregate and roadstone .. 
Agricultural purposes |... 2. c cll lll 22-2 -- 
Riprap and jetty stone ............... -.-.---..-.-.- 
Railroad ballaalſdllʒdlld «44 
Filter stolnn nnn ««««« M 
Manufactured fine aggregate (stone sand) .......... 
Terrazzo and exposed aggregate 
Cement manufacture k 
Lime manufactured 
Dead-burned dolomite ........ 2... 22-2... c cllc. - 
Ferrosilicon sss 
Flux stone RACE DT ROS AMOUR OPES 
Refractory stokkkkn!!1!lllnll 
Chemical stone for alkali works 


See footnotes at end of table. 


1978 1974 
Quantity Value Quantity Value 
168 879 60 160 
567 1,608 633 2,068 
35 578 28 497 
776 1.700 752 1,654 
192 801 279 1,852 
1,166 4,840 1,126 4,884 
416 8,043 558 8,886 
226 1,258 110 991 
W 272 441 
1.034 4.435 1,423 7,321 
1,869 5,724 1,743 4,109 
80,351 69,647 81,090 11,816 
4,314 8,707 6,903 14,918 
8,964 10,931 3,154 9,656 
425 1,725 946 8.275 
6,687 11,163 6,642 18,721 
4,506 5,124 591 2,0 
19,896 81,650 18,286 43.626 
14,070 82,406 14,598 88,765 
8,311 21,190 8,530 21.537 
22,058 44.857 22, 485 41,655 
1,426 2,917 852 1,727 
4,131 9,822 4,808 9,812 
20,332 40,908 24,875 61,422 
4,181 8,094 8,771 16,732 
2,878 4,885 2,155 4,139 
112 258 192 407 
604 1,728 810 1,872 
1,799 2,591 6,126 6,578 
8,502 8,627 $,181 8,252 
88,959 177,671 96,885 217,897 
4,469 8,790 4,869 9.879 
1,878 2,988 1,923 4,086 
71,221 15.492 4.402 9,149 
62 132 71 119 
1,830 1,721 789 1,204 
8,872 6,884 2,282 ; 
1,285 2,099 1,836 2,864 
654 506 1,010 880 
88 154 41 218 
8,044 5.803 1.889 1.886 
673 1,712 489 1,082 
28,516 46,229 18,401 84,715 
r 102,688 1 201,656 102,845 225.996 
r 156,353 285,633 139,293 216.561 
r 260,677 F 432,420 245.565 440,384 
84,559 60,005 84,157 62,908 
r 58,566 F 107,194 68,692 124,516 
r 131,360 r 229,286 128,869 264,025 
r 29,000 r 64,815 36,038 90,337 
* 28,035 r 50,948 35,292 63,692 
18,721 29,642 21,835 37,302 
1,327 2,770 1,954 4,300 
7,748 19,182 8,636 21,557 
566 7.542 414 5.022 
115.487 151.225 116,404 177,102 
84,070 55,348 $2,215 68,743 
8,402 5.775 2.164 3.890 
631 1.323 480 1.816 
28,829 53.249 31.789 64,153 
858 4,251 95 4,734 
2,948 6,629 2,285 5.276 
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Table 8.—Crushed and broken stone shipped or used by producers in the United States 


in 1973 and 1974, by kind of stone and use Continued 
(Thousand short tons and thousand dollars) 


1978 1974 


Kind of stone and use ——— 
Quantity Value Quantity Value 


TOTAL STONB—Continued 


Special uses and products! 2 1!ĩũc. 1,257 5,885 1,490 8,064 
Asphalt le 977 4,404 1,158 5,980 
Whiting and whiting substitute 1,076 16,654 1,477 22,964 
Other fillers or extendleer sss 2,902 26,459 2,588 28,217 
J eL t DET ee ee 7,262 11,519 12,881 20,071 
ET" TEE 2,159 11,708 8,137 16,728 
Expanded slate _____.___.-_-___-_____ Ll ll 2L c2ll22-l- 1,092 6,954 988 6,822 
Paper manufacture 208 614 189 668 
Roofing aggregates, chips, and granules ...........- 4,246 10,550 4,353 11,267 
Sugar reining. 2.1: eos eee eee 639 2,792 928 8,014 
Other d e Ee E ee e r 20,866 * 89,580 18,616 80,284 

lll!!! ⁵ðNß 1,058,541 1,904,464 1,041,627 2,085,887 


r Revised. W Withheld to avoid disclosing individua] company confidential data. 

1 Produced by the following States in 1974 in order of tonnage: South Carolina, Mississippi, 
Texas, North Carolina, Michigan, Indiana, and Virginia. 

2 Includes mari used in agricultural limestone, agricultura] marl and other soil conditioners, and 
nutrients. 

* Data include stone used in dense-graded roadbase stone, unspecified aggregate, and fill. 

* Data may not add to totals shown because of independent rounding. 

s Includes stone used in terrazzo, cement manufacture, asphalt filler, roofing aggregates, chips, 
and granules, building products (1974), bedding material 1974, waste material (1978), uses not 
specified, and any data represented by the symbol W in granite. 

® Includes agricultural limestone, other soil conditioners, and poultry grit and mineral food. 

7 Includes stone used for abrasives and mine dusting. 

8 Data include stone used in acid neutralization, building products, bedding material, disinfectant 
and animal sanitation, drain fields, paper manufacture, porcelain (1974), roofing aggregates, chips, 
and granules, stucco, waste material, magnesium metal manufacture (1978), use not specified, and 
any data represented by the symbol W in limestone and dolomite. 

? Data combined to avoid disclosing confidential data. Includes unspecified aggregate, riprap and 
jetty stone, and manufactured fine aggregate. 1978 data include macadam aggregate, concrete ag- 
gregate, dense-graded roadbase stone, surface treatment and filter stone. 

10 Include agriculture limestone (1973) and poultry grit and mineral food. 

11 Includes roofing aggregates, chips, and granules, other uses not listed, bituminous aggregate 
(1973), and any data represented by the symbol W in marble. 

12 Includes ground sandstone, quartz, and quartzite. 

13 Includes stone used in poultry grit and mineral food, other filler, building products, drain fields, 
porcelain, roofing aggregates, chips and granules, waste material, uses not specifled, and data rep- 
resented by the symbol W in sandstone, quartz and quartzite. 

14 Includes stone used for bituminous aggregate, concrete aggregate, and surface treatment aggre- 
ate. 

J 15 Includes stone used for riprap and jetty stone, railroad ballast, asphalt filler (1978), and uses 
ot svecified. 

j 16 Data include stone used for poultry grit, asphalt filler, other fillers or extenders, bedding ma- 
terial, drain fields. roofing aggregates, chips, and granules, waste material, building products (1974), 
nd uses not specified. 

p 17 Includes atone used for manufacture of fine aggregate, cement manufacture, abrasives, as halt 
fillers, other fillers, drain fields, roofing aggregates, chips, and granules, filter stone (1974), building 
products (1974) bedding material (1974), waste material (1978), and uses not specified (1978). 

18 Data include stone used in acid neutralization, building products, chemicals, bedding material, 
drain fields, flour (slate), waste material, uses not listed in smaller quantities, and uses not specified. 
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Table 9.—Number and production of crushed-stone quarries in the United States, by size 


of operation 
1978 1974 
Annual production Production Production 
(short tons) Number | —————————— Number ——————————— 
of Thousand Percent of Thousand Percent 
quarries ehort tons of total quarries short tons of total 
Less than 26,000 ... 2. ---- 1,600 18,608 1.8 2,156 20,688 2.0 
25,000 to 49.999222 660 24,221 2.3 687 24,161 2.3 
50,000 to 74,9994 839 20,485 1.9 374 22,719 2.2 
75,000 to 99,999 e 258 21,941 2.1 259 22.552 2.2 
100,000 to 199,999 2222 634 90.974 8.6 604 86,556 8.8 
200,000 to 299,999 308 15,868 1.2 332 82,556 7.9 
800,000 to 399,999 288 80,946 7.6 278 96.268 9.2 
400,000 to 499.9992222 182 80,956 7.7 166 74,039 1.1 
600,000 to 599.9992222 126 68,908 6.5 129 70,942 6.8 
600,000 to 699,999 ee 98 62,730 5.9 94 61,065 5.9 
700,000 to 799,999 .... een 76 56,694 5.4 69 51.845 5.0 
800,000 to 899.9999222 51 42,718 4.0 55 46,924 4.5 
900,000 and over 248 418,502 89.5 228 $81,882 86.6 
Total 252 oe ees 4,808 1,058,641 100.0 6,481 1,041,627 100.0 
Table 10.—Crushed stone shipped or used in the United States, by method of 
transportation 
1978 1974 
Method of transportation Thousand Percent Thousand Percent 
short tons of total short tons of total 
F! ͥͥͥ Ee 830.372 79 828,558 19 
Hali EE 8 98,771 9 94,439 9 
Waterway eene 11,141 1 80,672 8 
111 eege 81,746 8 28,795 3 
Unspecified. ̃ ²m A ⁰y 19.911 2 9,164 1 
Total EE 1,058,541 100 11,041,627 100 


1 Data do not add to total shown because of independent rounding. 


Table 11.—Granite (crushed and broken stone) shipped or used by producers in the 
United States in 1974, by State 


(Thousand short tons and thousand dollars) 


State Quantity Value State Quantity Value 
Alaska .......---....---- 542 1,580 New Mexico 19 $6 
Arizona 88 121 North Carolina 28,155 Ww 
Arkana 7,550 13,361 South Carolina .......... 10,000 17,831 
California 7.684 16.694 ＋F»ͤͤ 8 180 375 
Colorado .............-.- 1,614 2,972 U 8 9 9 
Georgia -..............-.- 32.174 65,277 Virginia ` 17,192 85,229 
Michigan ...........---- 40 W Washington 318 603 
Minnesota ...........---- 1,439 2,689 Wisconsin 1.847 1.179 
Montana ........---...-- 2 2 Other States!!! 6,489 71,373 
Nevada ...........-.---- 497 915 — 
New Jersey ...........-- 8,326 8,048 oe!!!! 8 118.558 238.144 


W Withheld to avoid disclosing individual company confidential data; included with “Other 
tates.' 


1 Includes Connecticut, Idaho, Maryland, Massachusetts, Missouri, New Hampshire, New York, 
Oregon, Pennsylvania, Rhode Island, South Dakota, Vermont, and W yoming. 
3 Data may not add to totals shown because of independent rounding. 
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Table 12.—Traprock (crushed and broken stone) shipped or used by producers in the 


United States in 1974, by State 
(Thousand short tons and thousand dollars) 


State Quantity Value State Quantity Value 
Alaska 8,294 8,471 Oregon 21,748 89,658 
Arizona ..........-.--.-- 1,070 2,253 Pennsylvania 4.307 8.289 
California 6.101 11,174 Vermont W 608 
Connecticut ............. 7,971 17,942 Virginia `. 4,610 10,688 
Hawaii ... ..........--- 5,687 17,102 Washington 12.929 19.188 
Idahó lees 2,254 4,919 Other State 11 1,004 19,278 
Massachusetts `... 6,102 16,201 — — 
Minnesota 90 179 Total .........-..- 296,885 211,897 
Montana 1.098 2.196 Puerto Rico ............. W W 
New Jersey ............ 11,428 88,658 Virgin Islands 688 8,869 
New Mexico ` 586 1,158 


a Withheld to avoid disclosing individual company confidential data; included with ‘‘Other 
es.” 
woe Maine, Maryland, Michigan, New Hampshire, New York, North Carolina, Texas and 
nsin. 
2 Data do not add to total shown because of independent rounding. 
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Table 14.—Shell shipped or used by pro- 
ducers in the United States in 1974, by 


State 

(Thousand short tons and thousand dollars) 
State Quantity Value 
Louisiana -..............--- 10,940 24,046 
Tess. 5.488 15.249 
Virginia 1 W 
Other States! ............ 1,857 4,381 
Toi! za 218,285 48,626 
W Withheld to avoid disclosing individual 


company confidential data; included with Other 
tates.” 

1 Includes Alabama, Alaska, 
Florida. 

2 Data do not add to total shown because of 

independent rounding. 
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Table 15.—Calcareous marl shipped or used 
by producers in the United States in 1974, 


by State 
(Thousand short tons and thousand dollars) 


State Quantity Value 

Indiana ...........---.--.-.- 49 62 
Michigan nns 151 258 
North Carolina ...........--- 248 847 
South Carolina 2,229 8,310 
Other State!!! 1,217 1,479 
Total ` Sew ones 8,889 5.956 


lincludes Mississippi, Texas, and Virginia. 


Table 16.—Sandstone, quartz and quartzite (crushed and broken stone) shipped or used 
by producers, in the United States in 1974, by State 


(Thousand short tons and thousand dollars) 


State Quantity Value 

Alaska `. 716 1,634 
Arn ⅛-uVwC 1.092 2.409 
Arkansas ...........-..-.- 5,435 9,991 
California 4.854 10.497 
Colorado ..........-.....-- 494 1,223 
Georgia -—u 8 127 556 
It TR, WEE 472 2,819 
Kentucky .............-..- 95 895 
Maryland ................- 279 1,284 
ontana .............-..---2 211 637 
New Mexico 141 401 
New Vork 652 1,539 
/ o·’˙]ꝛiuꝝuĩͥ cio tue re e erc 1,624 5,581 


State Quantity Value 
Oregon 790 1.919 
Pennsylvania 5.578 12,692 
South Dakota 911 2,080 
C77 ³˙Ü¹Ü¹—ꝛA 978 2.412 
Vermont 82 78 
Virginia 1.155 2,608 
Washington .........-....- 608 2,147 
West Virginia 131 1,783 
Wyoming 53 104 
Other States! 3 4.062 18.081 

Total] ..............- $1,090 11,815 


1Includes Alabama, Connecticut, Indiana, Kansas, Maine, Michigan, Minnesota, Missouri, Ne- 
vada, North Carolina, Oklahoma, Tennessee, Utah, and Wisconsin. 


Table 17.—Miscellaneous varieties of stone (crushed and broken) shipped or used by 


producers in the United States in 1974, by State 
(Thousand short tons and thousand dollars) 


State Quantity Value State Quantity Value 
AK een EE 827 988 Oregon 248 4091 
California 6.718 12.763 Pennsylvania 4,879 10,744 
Hawaii L 222-222-2222- 359 727 Rhode Island .............- 
Idaho EE 127 205 Vermont 84 86 
Missouri ~~ - ~_.--__--__- 90 147 Washington 426 585 
Montana ................-- 130 255 Other State ` 8,829 6,374 
Nevada 93 160 — 
New Mexichcoo 543 1.070 Total? ` 18,401 84,715 
North Dakota 35 115 Puerto Rico 2,290 15,900 


! Includes Arizona, Arkansas, Colorado, Kansas, Louisiana, Maine, Maryland, Massachusetts, Min- 


nesota, Oklahoma, South Dakota, Texas, Utah, Virginia, Wisconsin and W 


yoming. 


2 Data may not add to totals shown because of independent rounding. 


Table 18.— U.S. exports of stone 
(Thousand short tons and thousand dollars) 


Building and 


Crushed, ground, 


monumental stone or broken Other 
manu- 
Year Dolomite Limestone Other factures 
———— Other ——————————— — of stone 
Quantity Value (value) Quantity Value Quantity Value (value) 
Ki kp 77 1,025 755 1.730 8.802 1,035 4,298 1,227 
TOUS cect hou We eee 69 652 1,244 2,316 5.400 765 4.819 948 
// oe ĩðV1 8 86 1,559 1,920 2,793 7.753 625 4.850 2.077 
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Table 19.—U.S. imports for consumption of stone and whiting, by class 
1978 1974 
Class Value Value 
Quantity (thou- Quantity  (thou- 
Bands) sands) 
Granite: 
Monumental, paving and building stone: 
Rough uote ( cubic feet 344,739 $2,183 184,533 $1,678 
Dressed, manufactured w do .... 666,771 6,214 870,306 4,644 
Not manufactured and not suitable for monumen- 
tal, paving or building stone short tons ` 8,595 51 2,530 4 
Other, r . or R oo ee (!) 135 (^) 8,027 
Total zo 2c a EE XX 8,588 XX 9,298 
Marble, breccia, and onyx: 
In block, rough or squared __________ cubic feet __ 19,124 213 18,089 164 
Sawed or dressed, over 2 inches thick |... do 3,780 104 2,218 52 
Slabs and paving tiles superficial feet 9,165,049 10,033 8,695,485 11,007 
All other manufacture 2 (1) 8,102 ( 8,121 
JJ %ĩÜö?[ kd dym XX 18,452 XX 19,844 
Travertine stone: 
Rough, un manufactured cubic feet 5,262 23 6,846 22 
Dressed, suitable for monumental, paving and 
building stone short tone 19,056 8,112 15,029 8,036 
Other, a “““, (1) 155 (1) 185 
JC: %ꝛ¾m.... ð ͤ³ EEN XX 3.290 XX 3.248 
Limestone: 
Monumental, paving, and building stone: 
Rough 6220 ³·Omm ³ cubic feet 7,394 8 12,056 15 
Dressed, manufactured short tons 2,244 58 856 87 
Crude, not suitable for monumental, paving or 
building stone «4 do 18,864 16 65,486 208 
Other na pf So oe hoe (1) 41 @) 60 
Total- i rc a y . de xx 188 XX $20 
Slate: 
Roofing EEN square feet __ E? SE 1,088 
Other t ð (1) 6,545 () 7.754 
P ³˙oowXAQAA%˙¹˙·¹ 6 ⁰m ⁊ k d ec c rm XX 6,545 XX 7.755 
Quartzite _----------------------------- short tons .. 95,137 978 14,911 118 
Stone and articles of stone n.s.p.f.: 
Statuary and sculpture (1) 858 (1) 843 
Stone, un manufactured short tons 22,830 1,618 8,196 226 
Building stone, rough .............. cubic feet 3.969 9 2,023 3 
Building stone, dressed short tons 8,546 147 748 59 
Other EE ue 8 (1) 2,353 (1) 2.581 
1 ⁵ðÄV/ĩ ek Oe 8 XX 4.485 XX 3,212 
Stone, chips, spall, crushed or ground: 
Marble, breccia, and onyx chips .... short tons .. 5,378 133 4,602 128 
Limestone, chips and spalls, crushed or ground 
do .... 1,734,479 2,466 1,787,911 2,531 
Stone, chips and spalls, and stone crushed 
or ground n.s.p.fÍ le do .... 1,538,342 2.356 1,733,001 2,997 
Total. eege ee E do 3.278.194 4.955 3,528,514 5,657 
Whiting: 
Whiting, dry, ground. or bolted .... short tons .. 26.653 875 84,181 1.688 
Chalk whiting, precipitated d do .... 3,332 832 3,345 451 
Total. -scins naa crib mu reis do .... 29.985 1.207 87,526 2,089 
Grand total 2—2- -22-222-22-22 -anM XX 48,678 XX 51,631 


XX Not applicable. 
1 Quantity not reported. 


Sulfur and Pyrites 


By Roland W. Merwin ' and William F. Keyes ? 


There was a marked increase in sulfur 
prices in 1974 compared with those in 
1973. The average net shipment value 
f.o.b. mine or plant for Frasch and re- 
covered elemental sulfur, which accounted 
for 92% of the total shipments of sulfur 
in all forms in 1974, increased by 62% 
from $17.84 per long ton in 1973 to 
$28.88 per ton in 1974. There were cor- 
responding increases in both export and 
import prices. Sulfur prices rose steadily 
during 1974; therefore, the average prices 
during 1974 did not fully reflect the 
substantially higher prices that prevailed 
at yearend. These higher prices resulted 
from a continuing substantial upsurge in 
sulfur demand for fertilizer manufacturing 
in both domestic and worldwide markets. 

Production of sulfur in all forms in 
1974 reached an alltime high, being 5% 
greater than in 1973. For the seventh 
consecutive year production continued 
to exceed apparent domestic consumption. 
Sulfur was produced by 68 companies at 
178 operations in 31 States, but 10 com- 
panies with 56 operations accounted for 
8296 of the output. Production was con- 
centrated in Texas and Louisiana. To- 
gether, these two States accounted for 
8396 of the total output. Distribution of 
production was Frasch sulfur 69%, re- 
covered elemental sulfur 2396, and sulfur 
contained in other products 8%. There 
was a substantial increase in the pro- 
duction of both Frasch and recovered 
elemental sulfur over that of 1973, while 
the production of sulfur in other forms 
decreased slightly. 

Shipments of sulfur in all 
domestic and export markets 


forms to 
reached 


an alltime high, being 5% more than 
those in 1973. The total value of shipments 
f.o.b. mine or plant was $337.1 million 
in 1974, compared with $207.8 million 
in 1973, an increase of 62%. Seventy- 
seven percent of the shipments were for 
domestic consumption and 23% for ex- 
port. Shipments of sulfur in all forms 
in 1974 were 1% less than the quantity 
produced. As a result, producers’ yearend 
stocks of Frasch and recovered elemental 
sulfur, after inventory adjustments, were 
slightly greater than at yearend 1973. 

Apparent domestic consumption of sulfur 
in all forms reached an alltime high, 6% 
greater than that of 1973. Sulfur for 
domestic consumption came mainly from 
domestic sources: Frasch 49%, recovered 
elemental 23%, and sulfur in other forms 
8%. The remaining 20% of the sulfur 
consumed was provided by imports of 
Frasch and recovered elemental sulfur. 

The United States maintained its position 
as a substantial net exporter of sulfur in 
all forms for the fourth consecutive year. 
However, the quantity of net exports de- 
creased by 19% compared with that in 
1973. Exports of sulfur in all forms were 
46% greater than in 1973 and were only 
1% less than the alltime record exports 
in 1965. Imports of sulfur in all forms 
were at an alltime high, being 76% 
greater than in 1973. These high levels of 
exports and imports reflected substantial 
changes in trade patterns compared with 
those in 1973. 


1 Supervisory Ems scientist, Division of Non- 
metallic Minerals. 

5 scientist, Division of Nonmetallic Min- 
erals. 
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Table 1.—Salient sulfur statistics 
(Thousand long tons, sulfur content, and thousand dollars unless otherwise noted) 
1970 1971 1972 1978 1974 
United States: 
Production: 
Recovered elemental 2 1,457 1,595 1,950 2,416 2,632 
Shipmenta: 
TT.. — EN 6,504 6,788 7,618 7,488 7,898 
Recovered elemental —........... 1,471 1,682 1,927 2,451 2,647 
Other forms 1,018 960 978 900 886 
WV GE 8,993 9,280 10,518 10,789 11,881 
Imports, elemental and pyrites 1,667 1,429 1,188 1,222 2,150 
Exports, crude and refined 1,488 1,586 1,862 1 1,776 2,001 
Consumption, apparent, all forms! ... 9,227 9,178 9,854 r 10,235 10,880 
Stocks, Dec. 81: Producer, Frasch 
and recovered elemental ........... 8,829 4,120 8,796 8,927 8,967 
Value: 
Shipments, f.o.b. mine or plant: 
Frasch ..... .. $158,809 $117,894 $182,885 $138,578 $241,066 
Recovered elemental ........- 80,725 27,488 0,060 87,878 60,599 
Other form 35, 958 80,828 82,124 81,368 85,422 
Total L2. 2522122222 kc « — 220,492 176,200 194,569 207,814 887,087 
Imports, elemental? ........... — $84,149 $25,419 $16,288 1 $14,871 $51,124 
Exports, erude $33,096 $27,844 $32,409 $84,330 $95,516 
Price, elemental, dollars per long ton, 
f.o.b. mine or plant Ge $23.14 $17.47 $17.08 $17.84 $28.88 
World production: All forms (including 
III A ams c icue ar 41,275 42,060 44,776 48,410 60,861 
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Figure 1.—Trends in the sulfur industry in the United States. 
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DOMESTIC PRODUCTION 


Frasch Sulfur.—Frasch sulfur accounted 
for 6996 of the domestic production of 
sulfur in all forms in 1974, compared 
with 7096 in 1973. Production reached 
an alltime high in 1974, and was 446 
greater than that of 1973. This record 
production was attained in the face of 
rapidly increasing operating costs, mainly 
in the form of higher natural gas prices. 
A mitigating factor was the substantially 
higher price level for Frasch sulfur. 

In 1974, 12 Frasch mines produced 
sulfur. The producers and mines in 
Louisiana were Freeport Minerals Co. at 
Garden Island Bay, Grand Isle, Grande 


Ecaille, and Lake Pelto; and Texasgulf 
Inc., at Bully Camp. The producers and 
mines in Texas were Atlantic Richfield 
Co. at Fort Stockton; Duval Corp. at 
Rustler Springs; Jefferson Lake Sulphur 
Co. at Long Point Dome; and Texasgulf 
Inc., at Boling Dome, Fannett Dome, 
Moss Bluff Dome, and Spindletop Dome. 

The 10 mines operated by Duval Corp., 
Freeport Minerals Co., and Texasgulf 
Inc., accounted for most of the Frasch 
production. Only a relatively small portion 
of the output was obtained from the 
other two producers operating one mine 
each. 


Table 2.— Production of sulfur and sulfur-containing raw 


materials by producers in the United States 
(Thousand long tons) 


1971 


Gross Sulfur 
weight content 


Frasch sulfur ............. — 7,025 7,025 
Recovered elemental sulfur .. 1,696 1,0696 
Byproduct sulfuric acid (basis 

100%) produced at copper, 


zinc, and lead plant 1,585 518 
Pyrite „ 808 816 
Other forms! 1 s 149 126 


? Revised. 
1Hydrogen sulfide and liquid sulfur dioxide. 


1972 1978 1974 


Gross Sulfur Gross Sulfur Gross Sulfur 


weight content weight content weight content 


1,290 7,290 7,605 7,605 7,901 7,901 
1,960 1,950 2,416 2,416 2,032 2,682 


1,669 546 71,884 600 2,001 654 
741 283 559 212 424 162 
178 149 107 88 82 70 

-. 10,218 -- 10,921 -- 11,419 


Table $.—Sulfur produced and shipped from Frasch mines in the United States 
(Thousand long tons and thousand dollars) 


Year 
Texas 
1911 ³¹¹¹wmꝛĩĩ 8.446 
Ii A eee es 3.408 
1117 ³ĩ¹·wrrnʃ —.—.....8 3.755 
i ß "m 4,294 
11 ⁰ A 4. 598 


Production Shipments 
Louisiana Total? Quantity Value 5 
8,636 1.082 6,604 158,809 
8,616 7.025 6,738 117,894 
8,584 7,290 7,618 182,385 
8,311 7,605 7,488 138,578 
8,808 7,901 7,898 241,066 


1 Data may not add to totals shown because of independent rounding. 


3 F.o.b. mine. 


There was a continuing tendency to 
concentrate production in the larger low- 
cost mines to counteract the adverse effect 
of increasing production costs. The five 
largest mines, with a production rate in 
excess of one-half million tons per year 


each, accounted for 81% of the total 
Frasch sulfur output, compared with 78% 
in 1973. They also accounted for 56% 
of the total production of sulfur in all 
forms during 1974, compared with 54% 
in 1973. Three medium-size mines, with 
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production rates of more than 250,000 
tons per year each, contributed an addi- 
tional 1196 of the year's Frasch produc- 
tion. The remaining 8% of the Frasch 
output came from four smaller mines. 
Producers’ shipments of Frasch sulfur 
were 6% more than those in 1973. This was 
a result of substantially greater shipments 
to export markets, as shipments to the 
domestic market decreased moderately. 
Approximately 33% of the total shipments 
were for export (24% in 1973), and 
67% were for domestic consumption (76% 
in 1973). Total shipments were almost 
equal to production during 1974. How- 
ever, because of inventory adjustments, 
producers’ reported stocks at yearend 
1974 were 2% less than at yearend 1973. 
Because of an increase in shipments 
and the higher prices that prevailed, the 
total value of Frasch shipments, f.o.b. 
mine, increased by 74% over that of 
1973. The average reported unit shipping 
value, f.o.b. mine, was $30.52 per long 
ton in 1974, compared with $18.63 per 
ton in 1973, an increase of 64%. This 
increase reflected the substantial improve- 
ments in sulfur prices throughout the 
year; however, these prices did not become 
fully effective until near yearend 1974. 
Recovered Sulfur.—Recovered elemental 
sulfur accounted for 2396 of the total 
domestic production of sulfur in all forms, 
compared with 22% in 1973. This reflected 
the rapidly increasing importance of re- 
covered sulfur as a domestic supply source. 
Production and shipments of recovered 
sulfur in 1974 reached alltime highs, with 
increases of 9% and 4% respectively 
over those of 1973. The total value of 
shipments in 1974 increased by 60% over 
that of 1973. The average reported in- 
dustrywide shipment value f.o.b. plant was 
$23.79 per long ton in 1974, compared 
with $15.45 per ton in 1973, an increase 
of 54%. As a result of local competitive 
factors in the regional markets served by 
the recovered sulfur producers, including 
competition from Canadian sources in 
the northern tier of States, there were 


wide variations between the reported unit 
sales prices Lob plant in the different 
regions of the Nation. 

Recovered elemental sulfur production 
was nondiscretionary in that it was a 
byproduct from natural gas and petroleum 
refinery operations. It was produced by 
53 companies at 134 plants in 28 States 
and at 1 plant in the Virgin Islands. 
Most of the plants were relatively small; 
only three reported an annual production 
exceeding 100,000 tons. The 10 largest 
plants accounted for 39% of the total 
output, and the combined production of 
the 5 leading States amounted to 70% 
of the total. By source, 54% was produced 
by 35 companies at 75 refineries or satellite 
plants treating refinery gases, and 46% 
was produced by 29 companies at 60 
natural gas treatment plants. 

The five largest recovered elemental 
sulfur producers were Exxon Co. U.S.A., 
Getty Oil Co., Gulf Oil Corp., Shell Oil 
Co., and Standard Oil Co. (Indiana). 
Together, their 40 plants accounted for 
5496 of recovered elemental sulfur pro- 
duction in 1974. 

Texas and California were the leading 
recovered elemental sulfur producers, con- 
tributing 3396 and 1596 of the total 
1974 output, respectively. Together, the 
contiguous States of Alabama, Florida, and 
Mississippi accounted for an additional 
22% of the output, mainly from the 
treatment of dry sour natural gas and 
sour natural gas associated with petroleum 
in the deep Jurassic formations under- 
lying these States. Production in this 
tristate area increased substantially over 
that of 1973, with indications of a further 
substantial increase in future years. Addi- 
tionally, petroleum refineries, particularly 
those along the coastal areas of the Nation, 
expected to increase their recovered ele- 
mental sulfur production capabilities. It 
was anticipated that these actions would 
sharply increase production of recovered 
elemental sulfur within the next few 
years. 
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Table 4.—Recovered sulfur produced and shipped in the United States 


(Thousand long tons and thousand dollars) 


Year 
Natural 
gas plants 
ENEE, acess ͤ (0 ee ees 659 
II ³ðA—A deduc 638 
11111;§ö;Ü muc Ue d RE EE 819 
1971 oe merdreleruüms ar ee 1,046 
1074 EE 1,219 
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Production Shipments 
Petroleum 

refineries Total Quantity Value? 
798 1.457 1.471 80.725 
957 1.595 1.582 27,488 
1,131 1,950 1,927 80,060 
1,370 2,416 2,451 37.878 
1,414 3 2,632 2,547 60,599 


1 F. o. b. plant. 


3 Data do not add to total shown because of independent rounding. 


Table 5.—Recovered sulfur produced and shipped in the United States, by State 


(Thousand long tons and thousand dollars) 


1978 1974 
State Shipments Shipments 
Production Production 

(quantity) Quantity Value (quantity) Quantity Value 
Alabama eieiei SE H 19 19 W 120 116 3.508 
Arkansas BS 24 24 843 26 25 658 
California euer ureegen PEN 414 438 4,539 394 382 4.716 

Fei ⁵ĩðVÄ 224 225 8.529 250 249 
Illinois and Indiana 2222222 168 168 8.562 181 181 6,678 
ana W W 9 9 218 
Louisiana 1242 1243 1 8,866 70 69 1,988 
Michigan and Minnesota 54 53 929 49 48 1,197 
Mississippi (3) (3) (3) 217 141 3,780 
New Jersey 82 82 1,898 71 70 2,255 
New Mexico 85 88 864 34 85 942 
New Lork 4 4 Ww 8 3 W 
Ohio ee sees 8 7 7 W 10 10 292 
Oklahoma .... ecce 1 1 8 W W W 
Pennsylvania SS 26 25 461 26 26 639 
777; ⁵ ma are 843 847 12,018 856 861 19,746 
Wisconsin W W W 2 2 24 

Fomnss eier E 50 49 W 55 52 
Other State e ER teen 224 288 6,361 261 269 16,118 
Total 2.416 2,451 87,878 2,632 2,547 60,699 


W Withheld to avoid disclosing individual company confidential data; included with Other 
tates oe 


1 Includes Mississippi in 1978. 
3 Included with Louisiana in 1978. 


3 Combined to avoid disclosing individual company confidential data; 


includes Colorado, Dela- 


ware, Kansas (1973), Missouri, Montana, North Dakota, Oklahoma (1974), Utah, Virginia, Wash- 


ington, and Virgin Islands. 


* Data may not add to totals shown because of independent rounding. 


Byproduct Sulfuric Acid.—The sulfur 
contained in byproduct sulfuric acid pro- 
duced at copper, lead, and zinc roasters and 
smelters during 1974 amounted to 6% 
of the total domestic production of sulfur 
in all forms, compared with 5% in 1973. 
The total output was 9% more than in 
1973, and the value of shipments was 
21% more than in 1973. This output was 
produced by 12 companies at 22 plants 
in 13 States. Twelve acid plants operated 
in conjunction with copper smelters, and 
10 plants operated as accessories to lead 
and zinc roasting and smelting operations. 
The five largest acid plants accounted for 
49% of the output, and the combined 
production of five States amounted to 
78% of the total. 

The five largest producers of byproduct 


sulfuric acid were American Smelting and 
Refining Co., The Bunker Hill Co., Kenne- 
cott Copper Corp., Phelps Dodge Corp., 
and St. Joe Minerals Corp. Together, 
their 14 plants produced 73% of the out- 
put during 1974. 

A number of additional byproduct sul- 
furic acid plants were either under con- 
struction in 1974 or in the planning 
stage. Current production was a relatively 
small proportion of the potential produc- 
tion at smelters, particularly at copper 
smelters. Additionally, existing environ- 
mental regulations required more effective 
sulfur oxide emission controls. With these 
conditions prevailing, it was anticipated 
that this type of sulfur production would 
increase rapidly during the next few years. 
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Table 6.—Byproduct sulfuric acid’ (sulfuric content) produced in the United States 
(Thousand long tons and thousand dollars) 


Year 


1 Includes acid from foreign materials. 


Copper Lead and zinc Total Value 
- plants ? plants 3 
218 818 * 587 23,744 
234 284 518 21.293 
295 261 646 22,897 
318 282 600 24,175 
378 281 654 29.370 


3 Excludes acid made from pyrites concentrates in Arizona, Montana, Tennessee, and Utah. 


3 Excludes acid made from native sulfur. 


* Data do not add to total shown because of independent rounding. 


Pyrites, Hydrogen Sulfide, and Sulfur Di- 
oxide.— The sulfur contained in pyrites, 
hydrogen sulfide, and sulfur dioxide 
amounted to 2% of the total domestic 
production in all forms during 1974, com- 
pared with 396 in 1973. The total sulfur 
content in these products was 23% less 
than in 1973, and the shipment value of 
these combined products decreased 16% 
below that of 1973. These conditions re- 
flected the decreasing importance of these 
products as a source of U.S. sulfur supply. 

Pyrites was produced by three companies 


at three mines in three States, hydrogen 
sulfide by three companies at four plants 
in three States, and sulfur dioxide by two 
companies at two plants in two States. The 
three largest producers of these products 
were Cities Service Co. (pyrites, hydrogen 
sulfide, and sulfur dioxide), Phillips Petro- 
leum Co. (hydrogen sulfide), and Shell 
Oil Co. (hydrogen sulfide). Together, their 
one mine and five plants accounted for 
93% of the contained sulfur produced in 
the form of these products. 


"Table 7.—Pyrites, hydrogen sulfide, and sulfur dioxide sold or used in the United States 
(Thousand long tons of sulfur content and thousand dollars) 


Hydrogen sulfide 
Pyrites and Total Value 
sulfur dioxide 
839 142 481 12,214 
316 126 442 9,530 
283 149 482 9.227 
212 88 600 7,188 
162 70 282 6,052 
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Figure 2.— Trends in the production of sulfur in the United States. 


CONSUMPTION 


Apparent domestic consumption of sulfur 
in all forms reached an alltime high in 
1974, about 6% more than in 1973. This 
high level of consumption reflected a sub- 
stantial improvement in demand by the 
domestic fertilizer industry, which was 
strong enough to offset a weakness in 
demand in the industrial sector. With many 
new phosphoric acid plants either coming 
into production, under construction, or in 
the planning stage, there were indications 
that domestic consumption would continue 
to improve during the next several years. 

Eighty percent of the sulfur for domestic 
consumption was obtained from doinestic 
sources, compared with 88% in 1973. The 
percentage distribution of supply sources 
was as follows: Domestic Frasch sulfur 
49%, as compared with 55% in 1973; 


domestic recovered elemental sulfur 23%, 
compared with 24% in 1973; and com- 
bined domestic byproduct sulfuric acid, 
pyrites, hydrogen sulfide, and sulfur di- 
oxide 8%, compared with 9% in 1973. 
The remaining 20% of the sulfur was 
obtained from imports of Frasch and 
recovered elemental sulfur, compared with 
12% in 1973. 

Apparent sales of domestic Frasch sulfur 
to domestic consumers decreased by 365,- 
000 tons, or 6% below those in 1973. 
Domestic producers of recovered elemental 
sulfur increased their apparent sales to 
domestic consumers by 96,000 tons, or 
4% over those in 1973. The reported 
sale or use of byproduct sulfuric acid, 
pyrites, hydrogen sulfide, and sulfur di- 
oxide by domestic producers in domestic 
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markets decreased by 14,000 tons, or 2% 
below those in 1973. Imports of Frasch 
and recovered elemental sulfur for domestic 
consumption increased by 928,000 long 
tons, or 76% above those in 1973. By 
source, imports from Mexico increased by 
652,000 tons and those from Canada by 
289,000 tons, while imports from other 
countries decreased by 13,000 tons. 
Marketing strategies, logistic consid- 
erations, and price structures all con- 
tributed to the changes in consumption 
patterns by sources in 1974, compared 
with those in 1973. Available Frasch sulfur 
was channeled to higher priced world 
markets in which a strong demand 
existed, pending completion of domestic 
phosphoric acid plants to which forward 
commitments had been made. While Ca- 
nadian imports of recovered elemental 
sulfur increased, their market penetration 
was limited by logistic considerations to 
the northern tier of States, a region that 
had only a limited market potential. 
Higher prices removed the restrictions on 
Mexican imports caused by antidumping 
duties. This factor, combined with a 
strong increase in demand in the southern 


MINERALS YEARBOOK, 1974 


States, allowed Mexico to resume its 
former position as a major supplier of 
Frasch sulfur to U.S. markets. As a 
result, supplies of domestic sulfur in all 
forms to the domestic market decreased 
by 283,000 tons below those of 1973. 
However, imported supplies of Frasch and 
recovered elemental sulfur increased by 
928,000 tons, for a net increase in ap- 
parent domestic consumption of 645,000 
tons. 

Approximately 90% of all sulfur con- 
sumed was converted to sulfuric acid 
prior to eventual end use. The manu- 
facture of fertilizers accounted for ap- 
proximately 5596 of all domestic sulfur 
consumption. Together, plastic and syn- 
thetic products, paper products, paints, 
nonferrous metal production, and ex- 
plosives accounted for approximately 21% 
of domestic demand. The remaining 24% 
was used for a large number of relatively 
small individual end uses. 

The approximate distribution of con- 
sumption was as follows: Southern States 
except Florida 42%; Florida 28% ; North- 
Central States 11%; Western States 11%; 
and Northeastern States 8%. 


Table 8.—Apparent consumption of sulfur in the United States 
(Thousand long tons) 


1970 1971 1972 1978 1974 

Frasch: 
Shipments o.oo oon eee oes ese 6,504 6,738 7,613 7,438 7,898 
F) A—V——B—V—. . 539 449 269 302 954 
orf ⁵ðVÄ Z mad 1.433 1.586 1.852 1 1,776 2,601 
Total- Sceecce vost eet 5,610 5,661 6,080 r 5,964 6,261 

Recovered: 

Shipß wennn 8 471 1,582 1,927 2,451 2,547 
Oh EE 998 850 869 920 1,196 
Ee, -ulzcodineszeLcHweeuaeced cac E 2,469 2,432 2,796 3.371 3,748 

Pyrites: 
Shipment . 339 816 283 212 162 
Imports EEN 180 130 50 sa "T 
M oĩo’—ÜC ²⅛ ũñt 469 446 333 212 162 
Byproduct sulfuric acid 537 518 546 600 654 
Other forms 142 126 149 88 70 
Total all form 9,227 9,173 9,854 " 10,235 10,880 


* Estimate. r Revised. 
1 Crude sulfur or sulfur content. 


3 Includes consumption of hydrogen sulfide and liquid sulfur dioxide. 
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Figure 3.— Trends in the consumption of sulfur in the United States. 


STOCKS 


Yearend producers’ stocks of combined 
Frasch and recovered elemental sulfur, 
after inventory adjustments, were 1% 
greater than at yearend 1973. There was 
a small decrease in Frasch stocks and a 
small increase in recovered elemental 
sulfur stocks. The combined yearend 
stocks amounted to approximately a 4.5- 
month supply based on the 1974 domestic 
and export demands for domestically pro- 
duced Frasch and recovered elemental 
sulfur. 


Table 9.—Producers’ yearend stocks 
(Thousand long tons) 


Year Frasch Recovered Total 
1970 — 8.744 85 8,829 
1971 4.023 97 4.120 
1777700 8,665 181 8.796 
1978. oll. 8,816 111 8,927 
1974 .......-- 8,744 218 8,967 
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PRICES 


Producers of Frasch and recovered ele- 
mental sulfur report annually on the value 
of their shipments, f.o.b. mine or plant. 
Such values vary widely between different 
mines or plants, depending upon pre- 
vailing selling prices in the markets they 
individually serve and the transportation 
costs to these markets. 

The values f.o.b mine or plant do not 
necessarily reflect the ultimate selling 
prices because most sales of elemental 
sulfur, generally in the form of molten 
sulfur, are made ex-terminal near the 
points of consumption. Due to the highly 
competitive nature of the transactions, such 
prices are generally not made available. 

Beginning in March 1974, and con- 
tinuing through November 1974, major 
Frasch sulfur producers independently an- 
nounced successive increases in the price 
of liquid sulfur ex-terminals. As a result 
of these increases, the quoted price of 
liquid sulfur ex-terminal, Tampa, Fla., 
the major U.S. marketing point, was $57 
per long ton at yearend 1974, compared 
with $31 per ton at yearend 1973, an 
increase of 8496. There were similar price 
increases at other major marketing ter- 
minals. 

These Frasch sulfur price increases were 
accepted by major consumers, particularly 
by the large fertilizer manufacturers in 
the Southeastern United States. It was 
recognized that Frasch sulfur production 
costs had increased to the point where 
certain low-cost Frasch mines could not 
continue to operate at the very low price 
levels that had prevailed for several years. 
It was also evident that a strong demand 
for sulfur in foreign markets created a 
condition in which the Frasch industry 
found it more profitable to sell in the 
export market than in the domestic 
market at the prices prevalent in early 
1974. Additionally, the fertilizer manu- 
facturing industry was expanding and re- 
quired assured forward commitments of 
sulfur to supply large phosphoric acid 
plants that were under construction. It 
appeared to fertilizer manufacturers that 
the Frasch industry, with its large pro- 
duction capability, ample stocks, and well- 
established distribution facilities, offered 
the most assured source of supply for their 
expanding facilities. Finally, and this was 
a decisive factor, the high prices being 
obtained for finished fertilizers allowed 
the phosphate fertilizer manufacturers to 


pay substantially higher prices for sulfur. 

However, because of the timing of the 
increases throughout the year and because 
of contractual agreements that further 
delayed their implementation, the higher 
price levels did not become fully effective 
until yearend 1974. As a result, the average 
sales value of shipments of Frasch sulfur 
f.o.b. mine for both domestic consumption 
and exports during 1974 rose to only 
$30.52 per long ton, compared with $18.63 
per ton in 1973, an increase of $11.89 
per ton, or 64%. 

The recovered elemental sulfur industry 
was not able to obtain the full benefit 
of higher sulfur prices. This was because 
its marketing position was less favorable 
than that of the Frasch sulfur industry 
because it was subject to regional com- 
petitive factors and was more dependent 
upon sales to the industrial sector. Addi- 
tionally, as recovered elemental sulfur is 
a nondiscretionary byproduct, there was a 
general tendency for the industry to sell in 
local markets at prices that were com- 
petitively lower than those of sulfur from 
other sources. Prices varied widely in 
different regions of the Nation as a result 
of these competitive factors. Overall, the 
reported unit shipment values f.o.b. plant 
in 1974 were $23.79 per ton, compared 
with $15.45 per ton in 1973, an increase 
of $8.34 per ton, or 54%. 

Price increases for sulfur produced in 
other than the elemental form were con- 
siderably lower than those for elemental 
sulfur. This reflected the competitive posi- 
tions prevailing in the limited regional 
markets for these products. As a result, 
the sales values, f.o.b. plant, of shipments 
of sulfur contained in byproduct sulfuric 
acid increased by only $4.62 per ton of 
contained sulfur, or 11% more than the 
prices prevailing during 1973. Similarly, 
the unit values, f.o.b. mine or plant, of 
sulfur contained in pyrites, hydrogen sul- 
fide, and sulfur dioxide increased by only 
$2.13 per ton of contained sulfur, or 9% 
over that of 1973. 

Table 10.—Reported sales values of ship- 

ments of elemental sulfur, f.o.b. mine or 


plant 
(Dollars per long ton) 

Year Frasch Recovered Total 
1970 23. 65 20.89 23.14 
1971 a.. 17.50 17.37 17.47 
1972 17.39 16.60 17.03 
19178 ees 18.63 15.45 17.84 
1974 ....--- 30.52 23.79 28.88 
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FOREIGN TRADE 


The United States maintained its posi- 
tion as a net exporter of sulfur in 1974. 
However, net exports were substantially 
less than in 1973. Exports of sulfur in 
all forms in 1974 were 46% more than 
those in 1973, and imports of all forms 
were 76% more than those in 1973. As 
a result, total exports of sulfur exceeded 
total imports by only 451,000 long tons 
in 1974, compared with 554,000 tons in 
1973, a decrease of 103,000 tons, or 19%. 

The maintenance of the favorable export- 
import balance reflected the ability of the 
Frasch industry to expand its exports to 
a near alltime high in the face of heavy 
imports of Frasch and recovered sulfur 
that were at an alltime high. The Frasch 
industry, with its high production rate, 
ample stocks, and well-established export 
facilities, was able to channel its available 
sulfur to higher priced world export 
markets where a strong unsatisfied de- 
mand existed. This reflected the con- 
tinued reliance in the world markets upon 
U.S. Frasch producers as an assured 
source of supply during a period in which 
logistic problems limited sulfur exports 
from Canada and production problems 
in Poland made that source of supply un- 
certain. 

Higher prices in the U.S. market and 
logistic considerations combined to in- 
crease the imports of sulfur, moderately in 
the case of Canada and very strongly in 
the case of Mexico. Imports from Canada 
increased because of higher prices and the 
availability of additional transportation 
equipment that allowed Canadian sulfur 
to further penetrate the U.S. market in 
the northern tier of States. Higher prices 
for sulfur in the United States removed 
the restrictions on Mexican imports into 
their natural market in the southern arca 
of the United States formerly imposed 
under the provisions of the Antidumping 
Act. 

Exports were almost entirely in the form 
of Frasch sulfur. The tonnage of crude 
sulfur exported during 1974 was 46% 


greater than in 1973, and only 2% less 
than the previous alltime record exports 
in 1965. The total value of these exports 
increased by 178% over that of 1973. The 
average reported export value was $37.02 
per ton in 1974, compared with $19.38 
per ton in 1973, an increase of 91%. 
Together, Belgium and the Netherlands 
received 54% of these exports, mainly 
for transshipment to other European Com- 
munity (EC) countries. Brazil, with 13%, 
was the third largest customer. 

Following the pattern set in 1973, im- 
ports of sulfur in 1974 were entirely in 
the form of elemental sulfur. The total 
quantity of elemental sulfur imported in 
1974 was 76% more than in 1973, and 
20% greater than the previous alltime 
record imports of combined elemental 
sulfur and sulfur contained in pyrites in 
1969. The total value of imports increased 
by 244% over that of 1973. The average 
declared customs value in 1974 was $23.78 
per ton, compared with $12.17 per ton 
in 1973, an increase of 95%. 

Imports of sulfur consisted largely of 
recovered sulfur from Canada and Frasch 
sulfur from Mexico. Imports from Canada 
reached an alltime high in 1974, being 
32% greater than in 1973. Imports from 
Mexico were 216% greater than in 1973; 
776 greater than the previous alltime peak 
imports in 1964; and 47% greater than the 
average imports during 1967-71, the 
period prior to the imposition of anti- 
dumping duties. 


Table 11.—U.S. exports of sulfur 
(Thousand long tons and thousand dollars) 


Crude Refined 
Year Quan- Value Quan- Value 
tity tity 
1970 1.429 83,096 4 955 
19711 1.582 27,844 4 1,019 
1972 2.5 1,847 82,409 5 1,278 
1978 1.771 84,880 r6 1,461 
197144. 2,680 95,516 21 1,829 
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Table 12.—U.S. exports of crude sulfur, by country 
(Thousand long tons and thousand dollars) 


1978 1974 
Destination 

Quantity Value Quantity Value 
Belgium- ee 659 11,889 878 85,516 
d exp Gm qp em AGH ND OP I SP VIP SP 45 1,208 60 1,465 
Canary Islands 7 191 PS -— 
lend ek ee ees (7) 5 272 
8 West EEN (1) 8 e 302 
India ————— pe —— oo Ao ³ O VERDURE E (1) A 11 441 
Ireland eege 26 448 (1) 5 
PEO EEE E . IRCONN RUE 7 188 15 478 
2Jͤͤͥͥ ĩð Vd 41 874 186 4,891 
Korea, Republic of ... ee x SP 8 675 
4%⸗⁶⁵ꝓGaůpppßẽſꝑß ff ⁵ 8 1 49 4 104 
Mozambique cc At eee ns 59 3.520 
Netherlands |... LL cem mme Mur 458 8,422 521 14,914 
New Zealand WEE 72 1,636 2 pos 
South Africa, Republic 7. 0) 1 (3) 56 
GER, ` ee 199 14 679 
Taiwan JJ EES 7 202 SS Geh 
JJV Kd v o Get 114 8,947 
United Kingdom ee 48 767 8 96 
Uruguay ẽſ⁰¹iðiiſ ⁰• ͤ ß E eee eae 7 158 18 666 
VE AN S ese ee fe ERE EEE Se Gei 6 474 
Pw s desnuda eus eS 1,771 84,880 2,680 95.516 


Table 13.—U.S. imports of sulfur! 
(Thousand long tons and thousand dollars) 


Elemental Pyrites 3 
Year ———— 
- Value Quan- Value 
tity tity * 

1970 .....- 1,537 84,149 180 NA 
1971 .....- 1,299 25,419 180 NA 
1972 -.-... 1,188 16,288 60 NA 
1978 .....- 1,222 ? 14,871 — Ge 
1974 .....- 2,150 61,124 ws EH 


* Estimate. r Revised. NA Not available. 
1 Crude sulfur or sulfur content. 
3 From Canada. 


Table 14.—U.S. imports of elemental 


sulfur, by country 
(Thousand long tons and thousand dollars) 
1978 1974 


Country Quan- Value Quan- Value 
tity tity 


Gema we U^ Pr oe 
rmany, r 

Guyana ....——  (! (1) 1 4 
Mexico 302 6,018 964 30.298 
Trinidad and 

Tobago 14 202 See -— 
United Kingdom (1) 2 1 21 
Other __. ges 5 (©) 4 


Total ... 1,222 *14,871 2,150 51,124 


r Revised. 
1 Less than !4 unit. 
2 1974— France. 
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WORLD REVIEW 


Reacting to a tight supply situation, 
sulfur prices rose rapidly throughout the 
world during 1974, reaching alltime highs 
by yearend. This tight supply position was 
primarily due to a continuing upsurge 
in sulfur demand for phosphatic fertilizer 
manufacturing which, combined with a 
projected still further higher demand in 
this sector, was of a magnitude that more 
than compensated for a weakness in de- 
mand for industrial uses of sulfur. Logistic 
problems which restricted the movement 
of sulfur from major producing areas with 
large producers’ stocks, such as Canada, 
further contributed to this situation. Addi- 
tionally, consumers reacted to rising prices 
and potential future shortages by in- 
creasing their stocks at points of consump- 
tion, particularly in northeast Europe 
and the Mediterranean region, and to a 
lesser extent in other consuming countries. 
However, at yearend 1974 there were indi- 
cations that, as a result of an unexpected 
weakness in fertilizer demand and a con- 
tinuing slackness in industrial consump- 
tion, there was a marked easing of demand 
for sulfur in world markets? This con- 
dition continued into 1975 with the outlook 
for the future being uncertain. 

Continuing the pattern prevalent during 
the past several years, world production 
of sulfur in all forms exceeded world de- 
mand by a substantial amount. This was 
reflected by an increase in producers’ 
stocks of approximately 2.2 million long 
tons, with most of the increase being 
accounted for by a buildup in stocks of 
Canadian recovered elemental sulfur. Addi- 
tionally, there was a substantial increase 
in Frasch sulfur stocks in Iraq. There 
were substantial increases in the produc- 
tion of Frasch sulfur, recovered elemental 
sulfur, and byproduct sulfuric acid com- 
pared with the previous year. However, 
the pyrites producing sector of the sulfur 
industry continued to face increasingly 
serious problems. Pyrites, particularly non- 
cuprous pyrites, was becoming increasingly 
noncompetitive with elemental sulfur in 
the world markets, even at higher price 
levels for the elemental form. 

Increasing attention. was being given 
to the production of byproduct recovered 
elemental sulfur at refinery and natural 
gas plant operations in the Near East.* 
Nearly one-third of the world's reserves 


of sulfur recoverable at present price 
levels, using current technology, are located 
in this region. Most of the reserves are in 
the form of sulfur associated with sour 
petroleum and sour natural gas. If an- 
nounced and prospective plans for large 
refinery installations, petrochemical com- 
plexes, and gas liquefaction plants materi- 
alize, the region could become one of the 
world's largest elemental sulfur producers. 

While present plans propose that a 
substantial portion of the sulfur produc- 
tion would be utilized by local fertilizer 
plants, it is probable that most of the 
potential production would be exported 
to world markets in the form of elemental 
sulfur. Stabilization of political conditions 
in the Near East, with the assurance that 
the Suez Canal would remain open, would 
make this sulfur an attractive source of 
supply for Europe and North Africa. 

The countries in the Near East, with 
their larger reserves of sulfur, and the 
countries in North Africa, with their large 
reserves of phosphate rock, all aspire to 
become large-scale manufacturers of fin- 
ished phosphatic fertilizers for world 
markets. It has been proposed that an 
economical shipping arrangement that 
could meet the aspirations of both regions 
would be the shipping of bulk sulfur to 
North Africa and a backhaul of phos- 
phate rock to the Persian Gulf. 

The Caribbean area was also rapidly 
emerging as a major source of world 
elemental sulfur supply.” This was being 
brought about by the construction and 
expansion of large refineries treating 
sour crude petroleum for the production 
of low-sulfur residual fuel oils, with 
sulfur being recovered as a byproduct. 
There has bcen a tenfold increase in sulfur 
production capacity since 1968, with sub- 
stantial additions in the construction and 
planning stages. 

Shifting world trade patterns, the rapid 
development of new sources of elemental 
sulfur production, and environmental prob- 


3 Sulphur (London). Sulphur Demand Pressure 
Eases Outside North America. No. 115, November/ 
December 1974, pp. 5-6. 

* Sulphur (London). Arabian Gulf Brimstone 
Supply—Potential Remains for a Massive Boost in 
Output. No. 116, January/February 1975, pp. 21- 


30. 

5Sulphur (London). Caribbean Recovered Sul- 
hur Boom—Capacity Rapidly Approaching Co: 
fillion Tons Per Year. No. 112, May/June 1974, 
pp. 35-44. 
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lems, such as the dusting associated with 
the shipment and storage of bulk, crushed 
crude sulfur have led many major pro- 
ducers to restudy their overseas trans- 
portation methods. Consumers prefer liquid 
sulfur deliveries. However, increasingly 
higher construction costs for the specialized 
liquid sulfur tank ships have mitigated 
against further expansion of this method 
of transport. The use of slate sulfur for 
bulk overseas shipments has partially allevi- 
ated the problem of dusting, but it has not 
been entirely effective in this respect. It 
has been proposed that pelletizing or 
prilling of elemental sulfur would provide 
a more satisfactory product for large-scale 
movement in international trade. Several 
relatively small plants for the production 
of pellets or prills have been built to 
evaluate these products from the stand- 
point of shipping characteristics, dusting 
problems, and consumer acceptance. 
Canada.—The production of sulfur in all 
forms declined slightly from 8.0 million 
long tons in 1973 to 7.8 million tons in 
1974. Recovered elemental sulfur pro- 
duced at sour natural gas plants, refineries, 
and tar sand operations accounted for 
91% of the output. The sulfur contained 
in byproduct sulfuric acid produced at 
nonferrous metal smelters accounted for 
essentially all of the remaining 9% of 
the output because there was only a 
negligible production of pyrites in 1974. 
The Province of Alberta accounted for 
87% of the Canadian output in 1974. 
All of the production was in the form 
of recovered elemental sulfur essentially 
from plants treating sour natural gas, 
with only a small fraction of the output 
being obtained at tar sand operations. 
Alberta's production of recovered ele- 
mental sulfur declined from an alltime 
peak of 7.0 million tons in 1973 to 6.8 
million tons in 1974. Alberta's shipments 
of sulfur increased from 4.0 million tons 
in 1973 to 4.9 million tons in 1974. Of 
these shipments, 3.1 million tons was 
offshore shipments to foreign markets 
other than the United States, compared 
with 2.6 million tons in 1973. As in 
previous years, practically all of these 
offshore shipments were through the port 
of Vancouver, British Columbia. Mainly 
as a result of improvement in shipments, 
producers’ stocks increased by only 1.9 
million tons during 1974, compared with 
a 3.0 million ton increase in 1973; pro- 
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ducers’ stocks at yearend 1974 amounted 
to 13.5 million tons, compared with 11.6 
million tons at yearend 1973. The value 
of marketed sulfur f.o.b. plant rose steadily 
throughout the year, increasing from $6.58 
per long ton in December 1973 to $18.54 
per ton in December 1974.“ There were 
indications that, as old contracts expired, 
the value of a marketed sulfur would rise 
to about $25 per ton early in 1975. 

Canadian analysts have concluded that 
Alberta production probably peaked in 
1973 and that, in the absence of any new 
major sour natural gas discoveries, de- 
clining production curves already visible 
in several large fields will drop Alberta’s 
sulfur production substantially by 1980. 
On the other hand, they also concluded 
that the next 5 years will probably be 
the longest term of sustained profitable 
marketing in the industry’s history.’ 

The Province of Alberta’s elemental 
sulfur producers continued their efforts to 
develop a more viable method for market- 
ing their output. Working through the 
Sulphur Development Institute of Canada 
(SUDIC), an industry task force was 
working on the total logistic problem of 
moving Alberta's sulfur. They were re- 
viewing all methods of forming, such as 
slating, prilling, and pelletizing, and study- 
ing the relative economics of all forms of 
transportation, including unit trains, pipe- 
lines, and liquid sulfur movements.“ 

The Province of Alberta Energy Re- 
sources Conservation Board estimated that 
the proved remaining recoverable reserves 
of sulfur from sour natural gas in the 
Province were approximately 168 million 
long tons at yearend 1974. It was also 
estimated that the proved remaining re- 
coverable reserves of sulfur in the Atha- 
basca tar sands amounted to 186 million 
tons and that the ultimate recoverable 
reserves of sulfur in crude bitumen in 
the Alberta tar sands would be about 
1.7 billion tons.* 

France.—Société Nationale des Pétroles 

* Energy Resources Conservation Board, Province 


of Alberta, Canada. Summary of Monthly Statistics. 
0 Energy Resource Industries. December 1974, 


7 U.S. Consulate, 20, SE Canada, State Dept. 
Air m A-08, Jan. 20 i with enclosures. 
nergy Processing (Ca 5 for 


aed KEE Facilities 


e Handlin 
January / February 1975, 


for Sulfur. V. 67, 


20. 
Py Energy Resources Conservation Board, Province 
of Alberta, Canada. Reserves of Crude Oil, Gas. 
Natural Gas Liquids, and Sulfur, Province of Al- 
berta. Dec. 31, 1974, pp. 8-1 to 6-6. 
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d'Aquitaine, France's major recovered ele- 
mental sulfur producer, reported that it 
had discovered substantial new sour natur- 
al gas reserves in the Meillon field near the 
company's Lacq recovered sulfur complex 
in southwestern France.” This new dis- 
at depths greater than 15,000 
feet, should improve France’s position as 
a major supplier of sulfur to the European 
market. 

Germany, West.—The byproduct produc- 
tion of recovered elemental sulfur at 
sour natural gas treatment plants was being 
expanded rapidly. It was anticipated that 
production from this source would soon 
exceed 900,000 tons per year.” 

Iran.— Iran has advanced more rapidly 
than other Near East countries in develop- 
ing the production of recovered elemental 
sulfur at refineries and natural gas treat- 
ment plants. The production has been 
largely linked with the establishment of 
fertilizer, petrochemical, and natural gas 
liquefaction complexes. Plans have been 
announced for substantial expansions in 
these industries and for the building of 
large sulfur recovery units at existing and 
proposed petroleum refineries. This should 
lead to a rapid expansion of Iranian 
sulfur producton within the next decade.” 

Iraq.—Expansion of facilities at the 
Mishraq Frasch sulfur mine increased its 
rated production capacity to 1 million tons 
per year. Owned and operated by the 
National Iraqi Minerals Co. (NIMCO), 
a wholly-owned Government company, this 
large mine is located near Mosul, about 
250 miles north of Baghdad. Lone recog- 
nized as containing one of the world’s 
major Frasch sulfur deposits, the Mishraq 
mine and related shipping facilities were 
developed under the technical direction 
of Centrozap, the Polish mining engineer- 
ing institute. NIMCO has been developing 
a marketing program, primarily export 
oriented, for both the Mishraq output and 
the substantial production of recovered 
elemental sulfur at Kirkuk, 150 miles 
north of Baghdad. Presently most of the 
output will be railed to the port of Umm 
Qasr on the Persian Gulf, about 550 
miles south of Mishraq. There were also 
plans to link the Iraqi-Syrian railroad 
systems to provide a more direct outlet 
to the Mediterranean market.” 

Japan.—The sulfur industry was faced 
with the problem of actual and potential 
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oversupplies of sulfur in all forms. This 
has been brought about by the rapid 
expansion of recovered elemental sulfur 
production facilities at refineries and by- 
product sulfuric acid production at non- 
ferrous metal smelters. Recovered elemental 
sulfur production at refineries was greatly 
in excess of demand for this product. A 
cutback in refinery runs during the latter 
half of 1974 somewhat alleviated this 
problem. Additionally, some excess ele- 
mental sulfur was exported. The oversupply 
of byproduct sulfuric acid, which became 
evident in late 1974, led many nonferrous 
smelting companies to consider cutbacks 
in metal output to counteract the problem. 

Mexico.—Continuing an upturn that be- 
gan in 1973, conditions in the Frasch- 
based sulfur industry again improved sub- 
stantially in 1974. This was primarily due 
to higher prices in world markets. Pro- 
duction increased from 1.6 million tons 
in 1973 to 2.3 million tons in 1974. 
Similarly exports increased from 0.8 mil- 
lion tons in 1973 to 1.9 million tons in 
1974. Substantially larger shipments to 
the U.S. market accounted for approxi- 
mately two-thirds of the increase in 
exports. l 

Poland.—Poland continued to improve 
its position as one of the major suppliers 
of sulfur to the European market. Pro- 
duction capacity was being increased, and 
emphasis was being placed on improving 
the marketing of sulfur. It was anticipated 
that the ongoing expansion of Poland’s 
fleet of liquid sulfur tankers would reduce, 
and eventually eliminate, exports of crushed, 
dry, bulk sulfur. Additionally, Poland is 
expanding its sulfur-forming facilities so 
as to be able to increase its exports of 
prilled and pelletized sulfur. 

Saudi Arabia.—With large proven re- 
serves of sulfur associated with sour 
natural gas, Saudi Arabia was planning 
to become a major sulfur producer. It has 
been proposed to build a $4.5 billion 
gathering, sweetening, processing, and dis- 
tribution project to handle 3.7 billion cubic 
feet per day of sour natural gas, most of 
which is presently flared. This project 


10 ae 1 New Plants and Projects. 
No. 112, May/June 

11 Sulphur oon), meee Plants and Projects. 
No. 119. . 1974, p. 

12 Pages 2 of work SEN 10 footnote 4. 

13 Sulphur (London). Iraq Emerges as Major Sul- 
0 Exporter. No. 111, March/April 1974, pp. 36- 
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would produce approximately 3.5 million 
tons of recovered elemental sulfur per 
year.“ 

U.S. S. R. While pyrites continued to 
maintain its position as one of the most 
substantial sources of sulfur production, 
there was an increasing degree of reliance 
upon the production of sulfur in other 
forms. Particular attention was being given 
to the production of recovered elemental 
sulfur as a byproduct at sour natural gas 
treatment plants. A new gas desulfuriza- 
tion plant was placed into operation at 
the Orenburg complex.“ A third-stage 
expansion at the complex was planned, 
which would make it one of the largest 


Table 15.—Sulfur: 
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single recovered elemental sulfur oper- 
ations in the world, with an output of 
approximately 750,000 tons of sulfur per 
year. The production of native sulfur was 
to be increased by the development of a 
large Frasch sulfur mine with an initial 
capacity of 600,000 tons per year at the 
Yaborova complex in the sub-Carpathian 
region. Additionally, there were plans to 
increase the production of byproduct sul- 
furic acid at nonferrous smelter oper- 
ations. 


14 Oil & Gas SE Newsletter. V. 23, No. 16, 


Apr. 21, 1975, 
15 Sulphur (London. New Plants Tg Projecta. 


No. 116, January/February 1975, p. 


World production in all forms by type 


( Thousand long tons) 


Country? and type 1972 1973 1974 P 
Algeria: 
Content of pyrittee 4444 13 b e5 
Byproduct from petroleum and natural gas 20 20 20 
Mic i WEEN 33 25 25 
Argentina: 
Native, other than Frack 42 35 * 85 
Byproduct : 
From metallurgy // 36 3 10 311 
From petroleum and natural gas 314 3 14 314 
Total EE 62 59 60 
Australia: 
Content of pyrite E LL LLL LLL -=M 112 115 e 115 
Byproduct : 
From metallurgy y 4414 448 427 * 440 
From petroleum LLL LLL LLL LLL LLL 222 ll.-.- 40 42 45 
C%iſ::: ñ⁊ꝛ—mw] ] /d dd x oat ee 600 584 600 
Austria : 
Byproduct : 
From metallurgy ..............-.--.---...-..--.-2.-..2--- 12 e414 e415 
From spent oxidek„t 4444444444 el 241 41 
From unspecified sources sss 6 346 247 
From gypumunun neun «44444 19 4 20 e426 
TOU). -ovariana (mm owe eee 38 * 41 * 49 
Belgium ; byproduct: 
Recovered elemental origin unspecifldd 25 30 30 
Recovered other than in elemental form, origin unspecified ... 184 204 * 205 
S ⁵˙»—Wm.. ũ ; ꝛ ę w ä. . é 209 234 285 
Bolivia; native, other than Frasch* |... 2c ccc cll c ccce .c. 18 56 41 
Brazil; byproduct from petroleum * ...... 444 lll l.l 9 2 diri 
Bulgaria : 
Content of pyrite: © eieiei dee e geleed dx: 63 63 64 
Byproduct from all sources 110 116 120 
Total cate teste EE EEN 178 178 184 
Canada: 
Content of pyrite ... 2. LLL LLL 4 61 11 22 
Byproduct: 
From metallurgy yr EE 606 675 712 
From natural gas 6,617 7,067 6.838 
From petroleum .......-......---2-22222222222222222.222 186 150 160 
From tar sand 86 95 
„ one Oe ia cL oa 7.506 7,998 7,827 


See footnotes at end of table. 
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Table 15.—Sulfur: "World production in all forms by type '—Continued 


( Thousand long tons) 


Country ? and type 1972 1978 1974? 
Chile: 7 
Native, other than Frasch: 
Refined: d ee 16 8 1 
CQaliche&. eege 61 22 24 
Byproduct from metallurgy ® 2222222 18 16 28 
Total EEN 95 46 54 
China, People's Republic of: 
Native, other than Fracht ccc e 130 130 130 
Content of pyrite? E 900 900 900 
Byproduct from all sources 120 120 120 
ze ß 1.150 1.150 1.150 
Colombia: 
Native, other than Frasch ______.-.___--._-.---...---...-.. 82 27 80 
Byproduct from petroleum and natural gas 8 8 8 
otal occ iuc lnc a rr Em 85 80 88 
Cuba; content of pyriteeeeee LL LLL LLL LLL LLL LLL LLL LLL L2-2l2.- 20 20 20 
Cyprus; content of pyrite 2 273 217 5 92 
Czechoslovakia : 7 
Native, other than Frasch `. - lc lc LLL L2 Lll. - 2 5 b 
Content of p mie eee eee 122 * 120 * 110 
Byproduct from metallurgy „ 2 2 02 
JJ%))!’ö·ê... 126 127 117 
Denmark; byproduct from all sources 6 6 
Ecuador : 
Native, other than Frasch `. 6 (10) med 
Byproduct from petroleum and natural ga? 1 1 1 
Totül- o eue li e c A E EE D LL mls 1 1 1 
Egypt: byproduct from petroleum 1 1 2 
Finland: 
Native, other than Frasch ........... ...........-.-..-.2-.- 117 121 98 
Content of pyrite .... n 44444 879 844 335 
Byproduct: 
From lead, copper and zinc metallurgy ggg 91 * 98 * 98 
From other metallurgy y ~~ 246 237 243 
From petroleum 44444ũ444 Z ⅛ eg 9 * 9 
vu WEE 842 804 778 
France: 
Content of pyriteeeee E Le LL LLL E ll 18 ES ET 
By product: 
From natural gas 1,708 1,726 1,811 
From petroleum ......... 2 - ee 18 56 364 
From unspecified sources __---------------------------- 74 45 e 3 44 
Total EE 1,808 1,826 1,919 
Germany, East: 1 
Content of pyrite? |... LLL LLL LL LLL LLL Lll2o cL Mi 57 51 57 
Byproduct from petroleum `... 87 90 * 90 
Vili HORS 144 147 147 
Germany, West: 
Content of pyrite ʻ-------------=------------------- m 187 189 * 190 
Byproduct : 
From petroleum and natural gas 189 301 881 
From unspecified sourcfe s 602 653 748 
POUR! WEEN 878 1,148 1,319 
Greece; content of pyrieee -2 178 191 221 
Hungary: 
Content: of piii nus 8 8 8 
Byproduct from al sour eres 6 9 * 10 
Totali xx EE 12 18 
India: 
Content of pyrite `. 11 15 18 
Byproduct from all source 136 118 189 
fal uve e nk cR ⁵³ð ĩâ 88 147 128 152 
Indonesia; native other than Frasch** .. ..... .... LLL... 2 2 2 


See footnotes at end of table. 
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Table 15.—Sulfur: World production in all forms by type '—Continued 
( Thousand long tons) 


Country ? and type 1972 1973 1974 ® 
Iran: 
Native, other than Frasch ` 8 21 e 20 
Byproduct from petroleum and natural gas 222 555 686 595 
NN WEE 558 607 615 
Iraq: 
Native, Frasch ul. 221-222. ] 55A WR Ee 135 388 700 
Byproduct from petroleum and natura] gas 108 138 138 
f ⁰³R AAA. 243 526 838 
Ireland: l 
Content of pyrite? |. ... LLL eee 81 81 27 
Byproduct from all sources (3) (4) (13) 
“lll... P 81 81 27 
Israel; byproduct from all sources * 222222244 — ç 1l10 | 10 180 
Italy: 
Native, other than Frasen 90 79 * 68 
Content of priiee SEES Saas 612 506 * 511 
Byproduct : 
From metallurgy -------------------------------------- 48 * 50 * 45 
From spent oxide eet 81 * 30 * 30 
From unspecified sources een 25 * 26 * 25 
From n!!!! UR EE REF EE ied ain M EE 201 * 206 * 205 
b li si e 1,007 895 * 884 
Japan: 
Native, other than Frasch ___.------------------------------ 17 * 16 * 16 
Content of pyrite eieiei Seengen deele e ROTE meas 765 560 616 
Byproduct from all sources 2222224422222 1,809 2,147 2,182 
wd Tt WEE 2,581 2,723 2,764 
Korea, North; content of pyrite 1122 195 195 195 
Korea, Republic of; content of pyrite? ee Q2) (3) e (3) 
Kuwait; byproduct from natural gas and petroleum 54 54 56 
Mexico: 
Native 
117777... d 847 1.588 2.286 
fl !!l˖˖l uaa cim dE 2 Ss GES 
Byproduct from natural gas and petroleum ii!!! 61 63 * 64 
OPAL WE 929 1,646 2,350 
Morocco; content of pyrite |... LLL LLL LL ee 181 132 155 
Netherlands; byproduct from all sources `... 44 * 41 * 45 
Netherlands Antilles; byproduct from petroleum ................ 94 80 108 
Norway: 
Content of. pyrite terre EE ebe El 868 858 300 
Byproduct: 
From metallurgy ____--..-.-_-----.-- e 20 e 22 * 19 
From petroleum `... 4444444 6 e6 e6 
TOU DE 889 886 825 
Pakistan; native, other than Frasch? 77 3 8 2 
Peru; byproduct from all source 4 16 16 16 
Philippines; content of pyrite LLL Lc cll 44 91 93 * 96 
Poland: 
Native: 
Frase eet 2,839 2,928 3,659 
Other than Frasch ` ««4««2 641 661 369 
Byproduct : 
From petroleum ...........--- LL LLL 222222 22l22l222.2.22.-2.-2 230 235 258 
From other sources LLL LLL LLL c c2 -222- 2222222222 16 17 18 
ie ß 3.125 3.741 4.304 
Portugal: 
Content of pyriteekkk&kkt.i.e el 239 231 221 
Byproduct from all sources «44 8 ^8 es 
3322V2V½Vͤĩ5é6Ec60 i neh NEN de Seo 242 234 224 
Rhodesia, Dote Ze content of pyr ite 44 30 30 30 


See footnotes at end of table. 
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Table 15.—Sulfur: World production in all forms by type '—Continued 


( Thousand long tons) 


Country ? and type 1972 1978 1974 » 
Romania : 
Content of pyrite? ..... cease mm mmc ru cre Ee 855 870 870 
Byproduct from all source 22222 * 6 e 6 e6 
Tota] EE Ee 861 * 376 * 876 
Saudi Arabia; byproduct from natural gas 6 5 6 
Singapore ; byproduct from petroleum .... 2.22222 222.2222-- 6 * 6 e 6 
South Africa, Republic of : 
Content of pyrite |... 2 -- E 173 211 201 
By product from all sources E 133 88 121 
JJ; ³Ü³ ³⅛ͤé ³ĩðVu ³ 806 806 822 
South West "Africa, Territory of; content of pyrite ET 5 4 
Spain: 
Content of pyrite 441 986 1,111 1,187 
Byproduct : 
From metallurgy E 44«é 2 102 * 110 * 110 
From petroleum `... 8 2 92 
From lignite gasific ation 1 1 * 1 
1 DEE 1,091 1,224 1,300 
Sweden: 
Content of pyrite sed 246 228 226 
Byproduct : 
From metallurgy g «4«««4«'4«˙. 44 118 * 120 * 120 
From other sources 8 *§ eb 
r ͥ ... AA E LE 367 353 351 
Switzerland; byproduct from all source 4 2 2 2 
Syria; byproduct from petroleum and natural gas 7 8 8 
Taiwan: 
Native, other than Frasch ` 4444444 4 6 8 
Content: of ppriietWeWeetttttttee Mee 11 4 4 
Byproduct from all sources 2 2 2 
% te at Lar i Leu sadi ⁵ 8 17 12 9 
Thailand; byproduct from all sources 1 1 1 
Trinidad 'and Tobago; byproduct from petroleum e 40 42 * 42 
Turkey : 
Native, other than Frasch `... e E ŇŅ 21 17 * 18 
Content of pyritee EN 36 20 * 20 
Byproduct from all sources 29 29 29 
ff d 85 66 67 
U.S.S.R.: 
Native, other than Fraschch««%õtkw„ i 4ͤ445 2,165 2,260 2,860 
Content of pyritte kk «õ„k«kkk«kkk4k4k44444444 8,500 8,800 8,900 
By product from al sources è ... 4 1,670 1,820 1,870 
Total occ d tose cd. 17,335 1,880 8,180 
United Kingdom: 
Byproduct: 
From metlurnggsgsgsgsss camen tree peius 40 57 * 59 
From spent d di ddgsss 40 28 * 30 
From unspecified sources 18 18 * 12 
From gypsum aco ee oo ce ei eee te ee Ee E EL 158 80 * 79 
POCA RE 251 178 180 
United States: 
Native, d EE 7,290 7,605 7,901 
Content of ert ee Ee 258 212 162 
Byproduct : 
From metallurgy ..............--...---2222.2.22222-2-22.2-22 546 600 654 
From natural gas .... s ͥ⁊ 819 1,039 1,211 
From petroleum .........-----..-2-2.2222222222222-22---2 1,131 1,377 1,421 
M/ ee co Ce eee y mt eae 149 88 170 
C ³WeAſ ³ » ⅛˙¹ 7˙i⁵ II 10,218 10.921 11,419 
Uruguay; byproduct from petroleum 4444444444 (2) (2) (13) 
Venezuela; byproduct from petroleum and natural gas 80 80 80 


See footnotes at end of table. 
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Table 15.—Sulfur: World production in all forms by type '—Continued 


( Thousand long tons) 


Country ? and type 1972 1978 1974 P 
Yugoslavia : 
Content. of pyrite "ee ee ee es -mm 95 90 105 
By product: 
From metallurgy ........----.-- 222222222 2222222222222. 248 255 222 
From petroleum 444444é4«4«««„«%o! 4 5 4 
o P uU I C n sU. 847 350 831 
Zaire; byproduct from metallurgy * _.-----------------------——— 50 50 50 
Zambia: 
Content of pyrite En * 80 30 * 30 
Byproduct from all sources 40 45 50 
J2ſ ³⅛ oo eee Se 10 76 80 
Grand total 22502225 EEN 44,776 48,410 60,861 
Of which: 
Native: 
Frasch deele Ae 10,611 12,504 14,546 
Other than Frasch ` gk 8,291 8,369 8,228 
Content of pyrite e 10,552 10,478 10,607 
Byproduct : 
From metallurgy ggg 2,601 2,788 2,818 
From natural gas «4 9,144 9,886 9.865 
From petroleum 4 1,809 2,108 2,224 
From tar zandss 86 95 95 
From petroleum and natural gas, 
undifferentiated `... 1,092 1,268 1,860 
From spent oxide 172 59 61 
From unspecified sources ----------------—- 5.146 5,660 5.847 
From gypsum _______..-_ 873 805 310 


* Estimate. P Preliminary. 

1 The format of this table has been revised so as to include all recorded production of sulfur from 
mineral materials regardiess of its origin or the form in which it is recovered. Thus, the sulfur 
content of pyrite, previously recorded in a separate table in this chapter, is included here (gross 
weight of pyrite is reported in table 16 of this chapter to continue the historical] series). Similarly, 
for the first time the sulfur content of sulfuric acid produced directly from mineral materials other 
than pyrite without prior processing to elemental sulfur has been included where such data are 
available, or where a reasonable basis for estimation is available. Totals for each country have not 
been indicated as estimates even where all components of the total are estimates. The user is 
cautioned that any country total represents simply the summation of the detail for that country, 
including such estimates as may appear in the detail unless the total has been footnoted to the con- 
‘trary. Because of the revisions in the format of this table, no figures have been indicated as being re- 
vised, although they may differ from figures appearing in tables 16 and/or 17 of the 1973 edition 
of this chapter. 

3In addition to the countries listed, a number of nations refining oil and processing nonferrous 
metals may produce sulfur, but such output is regarded as small and is largely if not entirely con- 
sumed by the producer. 

3 Detail has been estimated on the basis of a reported total for byproduct production. 

* Detail has been estimated on the basis of a reported total for all sulfur. 

5 Exports, regarded as virtually equivalent to production, owing to minimal domestic consumption. 

* Brazil and Egypt may also produce sulfur from metallurgical operations and/or from natural 
gas, but output is not reported quantitatively and no reliable basis is aveilable for formulation of 
output level estimates. 

7 Chile, Czechoslovakia, and Pakistan may also produce sulfur from natural gas and/or petroleum, 
but output is not reported quantitatively and no reliable basis is available for formulation of output 
level estimates. 

5 Includes a small output from byproduct pyrite. 

* Cyprus, Indonesia, and the Republic of Korea may also produce sulfur from petroleum refining, 
but output is not reported quantitatively and no reliable basis is available for formulation of 
output level estimates. 

19 Revised to zero. 

11 East Germany, North Korea, and Mexico may also produce sulfur from metallurgical operations 
but output is not reported quantitatively and no relíable basis is available for formulation of out- 
put level estimates. 

13 Less than !4 unit. 

1 Sulfur content of HS gas and liquid SOs not included elsewhere. 
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Table 16.—World production of pyrites ' 
(Gross weight, thousand long tons) 
Country * 1972 1978 1974 » 
North America: 
ff ³ð d dme MS eme 112 23 44 
CUBS WEE 50 50 50 
Uni States ©) oc) ee ³¹ m 141 559 424 
Europe: 
Bulgaria Wee ee uiu Je ee ie ee ee Deua: 150 150 160 
Czechoslovakia * E k 22 F 295 r 285 260 
Fl...... ee ie en ese CL LL E 848 1765 710 
Frānce ue ³¼::.:::::.:.:. d 83 e 
Germany, East © 2.5022 Joon eo ee eee ee 140 140 140 
Germany, M 415 421 * 425 
(%%0%%0hfͤ(ů. oes es Se ]ĩꝛ a uada aria aae E r wéi Ki wi 
eee, ß e 
Ireland 2%%)%%rüũ ͤ ĩðvã d RT E ⁵m( 8 65 * 65 56 
Itah usn. 4 eee Ee 1,861 1,161 * 1,160 
JJ ĩ⁰ ATAATſſ ⁰ (Zy r 791 780 654 
Portugal. ao ee m = ees wo 544 524 508 
61777 ß d yy . pra 830 860 867 
JV f 0 yy vd ae ee ee 2.106 2,868 2,659 
TT, TEE 419 448 * 443 
ALS Re. ec Lus LLL UL M T sem DeL E 1 7,600 * 8,100 8,400 
Kart ATI Se 227 218 251 
Africa : 
Algeria 226922 ß eua EE E d eS 27 12 * 19 
% 5 oa owe ee es ewe ees 428 401 601 
Rhodesia, Southern® nnn 12 12 14 
South Africa, Republic of __--------------------------------- 482 542 508 
South-West Africa, Territory of |. ...........-.-....-..----- 2 12 9 
Zambia Lee Ee 75 16 176 
Asia : 
China, People's Republic f 2,000 000 2,000 
We CEP EE r 561 462 £300 
ned Ee 1 556 1 288 1.485 
8D8N !.... eS See wo eee ` ` 
Korea, North. 500 50 500 
Korea, Republic of 4 1 1 21 
FF ³ow ß xs 8 r 196 200 * 201 
[AL | MORET Ne REM M RM ee Cab EE 80 11 10 
) ³ ð ⁵ 8 76 48 * 48 
Oceania: Australia .... 2 LL LL LLL Lecce sen * 240 241 * 240 
Total tc ⁵ð] u kd DENS r 28,804 28,190 28,868 
* Estimate. P Preliminary. r Revised. 


! Data on sulfur content of pyrite, included in this table in previous editions of this chapter, have 
been reported with data on production of other forms of sulfur in table 15. 

In addition to the countries listed, Chile produces a smal] quantity of byproduct pyrite. The 
sulfur content of this pyrite is included in table 15 but no basis is available for determining the gross 


weight of this material. 
3 Sold or used by producers. 
4 Expo 
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TECHNOLOGY 


Sulfur technology advanced on several 
fronts during the year. Elemental sulfur 
recovery from new sources was investi- 
gated, new environmental problems were 
recognized, the controversy over stack gas 
scrubbing was narrowed down, and re- 
covery of sulfur from coal came closer to 
realization. Additionally, basic research on 
sulfur and sulfur compounds was ex- 
panded, and new use applications were 
emerging from laboratories. 

Future elemental sulfur supplies will 
come in part from sources not now 
contributing. One example was the con- 
tinuing development of a process, by the 


College Park Metallurgy Research Center 
of the Bureau of Mines in Maryland, to 
smelt chalcopyrite in a manner in which 
all the sulfur is converted to the elemental 
form, thus eliminating stack gas emission 
of SOs. The first and unique step in the 
process is to convert the chalcopyrite to 
a sulfur-deficient form by inert-atmosphere 
roasting. The iron is then leached before 
dissolving and electrowinning the copper. 
Elemental sulfur is recovered in both the 
roast and the leach steps.” 


1$ U.S. Bureau of Mines. Mineral Research and 
a Ana Highlights. V. 1, No. 3, November 
» P e 
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Attention was diverted from the possible 
environmental effects of dilute SOs con- 
centrations in the atmosphere to the prob- 
lem of sulfates, as salts or as sulfuric acid, 
resulting from the oxidation of SOs. The 
normal pH of rain in equilibrium with 
prevailing carbon dioxide concentrations 1s 
about 5.7. Much stronger acids have, how- 
ever, been observed recently in the North- 
eastern United States, with pH values as 
low as 2.1 and averaging between 3 and 
4. Records of pH are scarce prior to about 
1963, but indications are that the pH was 
higher at that time. Nevertheless the sulfur 
content of rain and snow in New York 
State, as one example, has declined by 
70% since 1950. This phenomenon of 
“acid rain” was attributed to lack of basic 
particulates in stack gas emissions, due 
principally to the use of cleaner fuels 
such as natural gas and oil but also to 
the removal of the particulates in gases 
from coal-fired boilers and furnaces. In 
two series of tests, it was reported that 
SO. — represented about 60% of the 
anions present in the acid rain, NO. about 
22%, and Cl- about 1596." The phenom- 
enon was considered all the more disturbing 
because it implicated the cleanest fuels in 
use today. Carried to its logical conclusion, 
it would require coal cleaning and con- 
version and stack gas scrubbing beyond 
what appear to be economic limits. 

The acid rain problem was also per- 
veived as a brake on use of tall stacks and 
intermittent emission controls. The Envi- 
ronmental Protection Agency (EPA) con- 
tended in numerous actions that a positive 
reduction of sulfur oxide emissions must be 
achieved, and that mere maintenance of 
ambient air quality does not meet the 
spirit of the Clean Air Act. The Tennessee 
Valley Authority (TVA), on the other 
hand, continued with plans to attain com- 
pliance with ambient SO, standards by 
intermittent controls (switching fuels or 
curtailing power production to maintain 
air quality) and the use of tall stacks. 
Following a decision in 1973, TVA con- 
tinued with plans to extend the intermit- 
tent control-tall stack solution to 9 of its 
12 coal-fired generating stations; the 3 
remaining stations will meet ambient 
standards without further control by 1975.“ 

Sulfate emissions from automobiles were 
also credited with a contribution to atmos- 
pheric pollution. Evidence was found that 
the catalytic converters attached to auto- 
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mobile exhaust systems oxidize sulfur diox- 
ide to sulfates, as well as performing their 
primary function of oxidizing hydrocarbon 
emissions. The EPA was to study the 
specific sulfate species emitted and their 
relationship to health, especially on a 
localized basis. Additional desulfurization 
by hydrotreating catalytic feedstock to re- 
fineries was to be studied.“ 

By yearend 1974, 20 stack gas scrubbers, 
chiefly using lime-limestone technology, had 
been built, and 15 more were under con- 
struction. Nevertheless, litigation continued 
to cloud future developments. 

The Pennsylvania Commonwealth Court 
upheld a lower court opinion that emission 
control technology was not commercially 
available for the removal of sulfur oxides 
from stack gases of electrical generating 
plants.” 

In a case brought in 1974 by Common- 
wealth Edison of Illinois against the 
Illinois Pollution Control Board, a State 
appellate court, early in 1975, ruled that 
data presented so far by the Control Board 
failed to establish either the technological 
or economic feasibility of sulfur removal 
from stack gases by the five technologies 
cited by the Board: Dry limestone in- 
jection, wet lime scrubbing, magnesium 
oxide scrubbing, catalytic conversion of 
SO: to SOs, and fuel desulfurization. The 
fine levied by the Control Board was set 
aside by the Court.” 

Prospects for compliance with provisions 
of the Clean Air Act of 1970 by electric 
utilities were diminished by differences of 
opinion between the utilities and EPA. 
The Clean Air Act required compliance 
by June 1975 with State plans imple- 
menting a national primary ambient air 
quality standard. In June 1974, EPA 
served violation notices with possible penal- 
ties on the Central Illinois Light Co. This 
was called the beginning of a "major 
effort" to force compliance with emissions 
standards. The EPA later proposed regu- 
lations allowing a State to designate areas 


17 lees G. E., and F. H. Bormann. Acid Rain: 
A Serious R egional Environmental Problem. Science, 
v. 184, o. 4142. une E 1975 1176-1179. 

18 MO dT W. Frey. Tall Stacks 
and Intermittent Cond na jions—1VA 
Experience and Plans. Min. Cong. J., v. 61, No. 1, 
January 1975, pp. ure 

19 lammartino, N. A Sulfur in Gasoline Scare? 
76. 7. Eng., v. 81, No. 26, Dec. 9, 1974, pp. 74. 


u Mir SOS and Processing. V. 11, No. 5, 
ay 

n Chemical EN V. 82, No. 2, Jan. 20, 
1975, pp. 42-43. 
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in three classifications: (1) No significant 
increase in air pollution required, (2) mod- 
erate degradation permitted, and (3) pol- 
lution allowed to rise to national standard.” 
Power companies, led by the American 
Electric Power Co., Inc., alleged in num- 
erous public statements that stack gas 
scrubbing has not been proved effective, 
reliable, or justifiable, and would create 
a sludge disposal problem of large pro- 
portions. 

The Bureau of Mines issued a study of 
the sludge disposal problem. It was con- 
cluded that electric power industry adop- 
tion of lime or limestone postcombustion 
desulfurization systems may create a solid 
waste disposal problem and possibly con- 
tribute to water pollution. The estimated 
lime or limestone desulfurization capacity 
in 1980 of 86,000 megawatts, operating 
for 20 years, will generate enough solid 
waste (50% solids) to cover about 58 
square miles to a depth of 20 feet. Toxic 
elements originating in the lime or lime- 
stone, coal, or fly ash may accumulate in 
the sluice water in a closed-loop operation. 
The magnesium present in dolomitic lime- 
stone might render it unusable because 
the magnesium sulfate formed is very 
soluble.“ Such considerations indicated that 
either a use should be found for the sludge, 
as in roadbuilding or construction, or al- 
ternative processes that produce a less 
bulky, more easily handled, and more 
valuable product should be considered. The 
chief processes answering to this description 
are those that yield elemental sulfur from 
stack gas scrubbing. 

The solubility of certain sludge con- 
stituents and the difficulty of consolidating 
the sludge were expected to be alleviated 
to a great extent at the new Bruce Mans- 
field power station at Shippingport, Pa. 
The pH of the slurry will be raised to 
about 11 with slaked lime, and a special 
additive, known as Calcilox, will be added. 
The sludge is expected to harden at the 
disposal dam to a material that will support 
a weight of 4.5 tons per square foot.™ 

Phase 1 of the pilot program to test 
the Bureau of Mines citrate process, which 
yields elemental sulfur as a final product, 
was put into operation at the Bunker Hill 
smelter in Kellogg, Idaho, in February 
1974. This phase included only absorption 
of the sulfur oxides of the stack gases in 
the citrate solution and precipitation. of 
elemental sulfur by injection of hydrogen 
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sulfide into the solution. Several extended 
periods of successful operation were 
achieved during the year. Phase 2, the gas 
cooling and cleaning section that pre- 
cedes the citrate section, and phase 3, 
the section to generate hydrogen sulfide 
from the elemental sulfur product and a 
fuel, such as natural gas, were due to 
be constructed and operating early in 
1975. In laboratory investigations it was 
found that glycolate solutions may be 
advantageously substituted for citrate solu- 
tions. A further advance was the discovery 
that the elemental sulfur product could 
be floated with fine bubbles of injected 
air, without the necessity to add kerosine 
as a collector; this would improve the 
quality of the sulfur product and effect a 
cost saving. 

An announcement of the Bureau plan 
for demonstrating the citrate process at 
coal- or oil-fired steam-generating facilities 
equivalent to 30- to 60-watt generating 
Capacity was made on August 12, 1974, 
in the Commerce Business Daily. A Request 
for Proposal (RFP) was issued on Novem- 
ber 8, 1974. Proposals in response were 
received early in 1975 and were to be 
evaluated.” In a later development, em- 
phasis was to be placed on coal-fired 
facilities. 

The developing energy crisis focused 
attention on coal as the only available 
fuel to replace dwindling supplies of 
petroleum and natural gas; there was a 
unanimous opinion among technologists 
that nuclear, solar, geothermal, 
shale energy would contribute only small 
increases to the Nation’s energy supply 
by 1985. The problem of utilizing coal in 
an environmentally acceptable manner was 
very largely one of sulfur control and re- 
moval to maintain and improve air quality. 
A place was seen for numerous competing 
technologies to attain this objective, de- 
pending on local conditions at the point 
of energy delivery; besides stack gas 
scrubbing, other technologies, including 


ae Week. V. 115, No. 9, Aug. 28, 1974, 


d Es J. Potential Solid Waste Generation 
and Dis SEN From Lime and Limestone Desulfuri- 


zation Processes. BuMines e 8633, 1974, 22 pp 
24 Chemical er A Good Solution for 
SCHEER Disposal. V . 115, Ne 721, Nov. 20, 1974, p. 


E U.S. Bureau of Mines, Division of Metallurgy 
Research, Salt EET City, Utah, nual Report. 
Fiscal Year 1975, 1. 

?5 Page 68 of work cited in footnote 25. 
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coal cleaning by physical or chemical 
means and conversion of coal to clean 
(sulfur and ash free) gaseous, liquid, and 
solid fuels, were the object of intense and 
broad research. Many of these processes 
produced sulfur in reduced forms. 

The Office of Coal Research of the 
U.S. Department of the Interior, with a 
greatly increased budget, accelerated its 
sponsoring of work in all areas of coal 
conversion technology and clean direct 
combustion." A number of large industrial 
firms also devoted increased funds to efforts 
to desulfurize coal. 

The pilot plant at Ft. Lewis, Wash., to 
demonstrate the solvent refining of coal 
(SRC) was started in October 1974, after 
being held up by delays in construction, 
and full operation was expected early in 
1975. The process, in which coal is dis- 
solved in a process-derived heavy aromatic 
solvent, yields a solid product, after filtering 
and solvent removal, containing 0.8% 
sulfur; all the inorganic and 60% to 70% 
of the organic sulfur is removed. A study 
was being prepared for publication under 
an interagency agreement with the EPA 
on aspects of sulfur and nitrogen removal 
from the SRC product. 

A  pilot-scale multicell fluidized-bed 
boiler (MFB) was operated by Pope, 
Evans, & Robbins Inc., in Alexandria, Va. 
The MFB uses a fluidized bed of calcium 
oxide added in the form of limestone or 
dolomite. A unit is being designed as a 
30-megawatt module for boilers in the 
60- to 800-megawatt range. Sulfur in the 
pulverized coal feed is retained in the 
bed during combustion, and a portion of 
the bed is continuously withdrawn; studies 
are underway to regenerate the calcium 
sulfate formed in the bed to yield CaO for 
recycle and SO; that can be used to make 
sulfuric acid. Tests showed that 90% 
of the sulfur in a ton of 4.1% sulfur coal 
can be removed by 550 pounds of low- 
quality limestone, with 48 pounds of 
common salt as a catalyst. Field erection 
of a 30-megawatt unit was started at the 
plant of the Monongahela Power Com- 
pany at Rivesville, W. Va. It was claimed 
that annualized costs of such a boiler 
would be 35% below those of limestone 
scrubbers on the stack gas, and overall 
operating efficiency of the powerplant 
would be 39%, compared with approxi- 
mately 35% for the stack gas cleanup 
route. 

A major step in ultimate production 
of clean fuels from coal was taken by the 
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Office of Coal Research when it released, 
on June 23, 1974, an RFP for a demon- 
stration plant to produce clean boiler fuel 
from coal. Three proposals were received 
in 1974, and early in 1975 it was an- 
nounced that the Coalcon Co. of New 
York had been awarded a contract for 
a plant to process 2,600 tons per day by 
pyrolysis in the presence of hydrogen at 
modest total pressure. Both liquid and 
gaseous products were to be produced, 
as well as a char that can be used to 
generate hydrogen. The plant was to be 
designed to operate mainly on high-sulfur 
eastern bituminous coal, and will produce 
substantial quantities of elemental sulfur. 
In the search for an effective and 
economic solution to the apparent SO, 
emission dilemma, namely that the cost 
of effective, reliable control systems may 
ultimately prove very high although there 
is no dispute over the necessity to control 
local emissions, a number of processes that 
promise cost reductions were advanced 
during the year. Two systems for re- 
moving sulfur from coal were included. 
Battelle Memorial Institute tested an alka- 
line leach of finely ground coal, which 
it was said would remove 99% of the 
pyritic sulfur and up to 70% of the organic 
sulfur, largely as elemental sulfur. Kenne- 
cott Copper Corp.’s Ledgemont Laboratory 
also was successful in experimental work 
on oxidizing the pyritic sulfur in coal with 
oxygen. Both the Battelle and the Kenne- 
cott processes were stated to be effective 
under moderate conditions of temperature 
and pressure. It appeared at yearend that 
removal of much of the sulfur from coal 
by chemical, or even by physical, means 
might be accomplished without dissolving 
the coal, and the resulting fuel, if used in 
connection with tall stacks, might meet 
environmental standards. The relationship 
of this possibility to the new-found problem 
of acid rain, which it would not alleviate 
but which the Clean Air Act does not 
consider, remained for future investigation. 
Research programs, designed not only 
to develop new uses for sulfur but to 
investigate its basic properties, were ex- 
panded in 1974. These projects were spon- 
sored by Government agencies, trade or- 
ganizations, sulfur producing companies, 
unversities, and independent laboratories. 
They were originally initiated because of 
a continuing oversupply of sulfur that 
31 U.S. Office of Coal Research. Shaping Coa!'s 


Future Through Technology. Annual Report 1974- 
75, 243 pp. 
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lowered sulfur prices to a critical level for 
the sulfur producing industries. Addition- 
ally, it was anticipated that stricter en- 
forcement of environmental regulations 
would lead to a rapid upsurge in the 
production of byproduct sulfur at environ- 
mental-related source points, with a further 
worsening of the oversupply and price 
positions. While the original intent of the 
research was to alleviate these situations, 
it became apparent as investigations con- 
tinued that many of the proposed new 
uses showed promise of being of inherent 
value, independent of such considerations. 

The American Chemical Society spon- 
sored a symposium on April 2-3, 1974, for 
the purpose of reviewing the major re- 
search advances in the field of new sulfur 
uses. Fourteen published presentations 
covered plasticization of sulfur, sulfur- 
coated urea, sulfur coatings, sulfur in 
structural and construction materials, sul- 
fur-asphalt pavements, sulfur-asphalt bind- 
ers for roads, civil engineering applica- 
tions of sulfur-based materials, cold region 
testing of sulfur foams and coatings, 
polyphenylene sulfide, lithium-sulfur cells, 
metal sulfide electrodes for secondary lith- 
ium batteries, and sodium-sulfur batteries." 

Academic research on the basic chemistry 
of sulfur and sulfur compounds was ex- 
panded in 1974. In depth studies of this 
type were being carried on by investi- 
gators at 363 universities and technical 
institutes in 40 countries.” 

The Bureau of Mines continued its 
broadly based sulfur utilization research 
program. One segment of research covered 
the use of sulfur in coatings and structural 
materials.” Another phase of research in- 
vestigated the use of sulfur as a construc- 
tion material? A third sector of the 
research was concerned with the use of 
sulfur for pollution abatement." A major 
portion of the Bureau's research program 
was devoted to an investigation of the 
beneficial use of sulfur in sulfur-asphalt 
pavements. A substantial part of this par- 
ticular research was conducted by the 
Texas A & M Research Foundation under 
a contract that was jointly funded by the 
Bureau of Mines and The Sulphur In- 
stitute.™ 

The Sulphur Development Institute of 
Canada continued to sponsor large-scale 
research programs designed to develop new 
uses for sulfur. Major phases of research 
included the development of sulfur foams 
as an insulating material under highways 
in cold climates, sulfur-asphalt compo- 
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sitions for highway pavement, and sulfur 
concretes for construction purposes. Fi- 
nancing was being provided by the Federal 
Government of Canada, the Provincial 
Government of Alberta, and recovered 
sulfur producers in Alberta. 

An area of sulfur research that has 
shown a considerable promise of success 
has been the substitution of sulfur for a 
substantial portion of the asphalt in con- 
ventional asphaltic pavements. A number 
of investigators in the United States, 
Canada, and France have been indepen- 
dently pursuing this line of research. Their 
efforts have been largely prompted by 
an increasing shortage of asphalt and a 
rapid escalation in the cost of this product. 
It was estimated that annual savings of 
10 to 26 million barrels of petroleum 
could be achieved in the United States 
through the partial substitution of sulfur 
for asphalt in road construction projects.™ 
Additionally, research in progress has indi- 
cated a possible improvement in pavement 
characteristics. 

Another promising major new use for 
sulfur was as an essential plant nutrient. 
Investigations have indicated that the 
amount of sulfur added to crops in the 
form of fertilizers was insufficient to meet 
the requirement for this element. It was 
estimated that the U.S. requirement was 
2.5 to 4.0 million tons per year, whereas 
only about 1.0 million tons was actually 
being applied as a fertilizer ingredient." 

Use of sulfur in new energy sources was 
foreshadowed by development of the Sol- 
chem process by the Naval Research Lab- 
oratory, Washington, D.C. Reversible endo- 
thermic-exothermic reactions involving SO; 
and SOs are utilized to absorb heat in a 
solar reaction and deliver it to a heat 
exchanger." 


æ West, J. R. (ed). New Uses of Sulfur. Advan- 
ces in Chemistry Se 140 (American Chemical 
Society), 1975, 236 

2 F ike, H., and Ron Current Academic Re- 
search in Sulphur 5 Sulphur Insti- 
tute, May 1974, 69 p 

30 Pages 55—74 ot Serk cited in footnote 28. 

1 Pages 75-84 of work cited in footnote 28. 

2 Sullivan, T. A., and W. C. McBee. Sulfur Util- 
ization in Pollution Abatement. Proc. 4th Mineral 
Waste Utilization Symp. sponsored by BuMines and 
IIT Res. Inst., Chicago, Ill., May 7-8, 1974, pp. 
246-251. 

33 Pages 102-129 of work cited in footnote 28. 

% Federal Hi Da Administration. Press Release 
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Talc, Soapstone and Pyrophyllite 


By J. Robert Wells 


Demand for the various types of indus- 
trial talc continued strong in 1974, and 
producers mostly operated at or near capac- 
ity throughout the year. 

International Talc Co., Inc., prominent 
in the list of U.S. producers for .nore than 
75 years, sold in May 1974, its mining and 
processing facilities in St. Lawrence Coun- 
ty, N.Y. to R. T. Vanderbilt Co., Inc. (for- 
merly of New York City, recently relocated 
in Norwalk, Conn.). Operation of the trans- 
ferred properties is being continued by Van- 
derbilt's subsidiary, Gouverneur Talc Com- 
pany, Inc., the other major producer in 
that same area. 

One of the largest talc producers in the 
United States, the United Sierra Division 
of Cyprus Mines Corp., recorded a number 
of notable changes in 1974. The firm name 
was changed to Cyprus Industrial Minerals 
Co.; the headquarters office was transferred 
from Trenton, N.J., to Los Angeles, Calif.; 
and a $2.2-million expansion of the com- 
pany's talc grinding facilities at Three 
Forks, Gallatin County, Mont., was under- 
taken to make it possible to increase by 
50% the output from the Yellowstone mine 
in adjacent Madison County. 

American Lava Corp, a subsidiary of 
Minnesota Mining & Manufacturing Co. 
(3M Company) and long established as a 
prominent maker of steatite ceramics, was 
reorganized in 1974 to form one completely 
new division, Technical Ceramic Products, 
and part of a second, the Electronic Pro- 
ducts department, both to be listed as units 
of 3M’s Electrical Products group. It was 
announced that the facilities of the former 
American Lava Corp., in both Chattanoo- 
ga, Tenn. and Laurens, S.C., will be oper- 
ated without interruption by the new Tech- 
nical Ceramic Products division to continue 
Lava’s manufacturing of specialty ceramics. 

Although the compositional and genetic 
relationships between talc and some of the 


minerals generally classified as asbestos 
continued to be cited by some writers in 
1974 to raise questions concerning talc’s 
possible complicity in human gastric and 
pulmonary disorders, there was no decisive 
evidence for concluding that there had 
been any material restriction of talc pro- 
duction and consumption on that account. 

Talc was explicitly excluded from con- 
sideration in a clarifying revision interpret- 
ing the provisions of emission standards 
issued by the Environmental Protection 
Agency for asbestos, beryllium, and mer- 
cury. The statement was made that “. 
tale mines were not covered by the pro- 
posed standards; this was also intended to 
indicate that manufacturing operations that 
use talc or other materials contaminated 
with asbestos were not covered by the as- 
bestos standard. In addition, the informa- 
tion available to the Agency at the time 
of promulgation (April 6, 1973) did not 
demonstrate that the mining and milling 
of such substances were major sources of 
asbestos emissions." It was further stated 
that "The Department of the Interior and 
the Department of Health, Education, and 
Welfare are studying the health effects of 
asbestos in talc.” * 

Legislation and Government Programs.— 
Defense materials inventories of the Gen- 
eral Services Administration showed that 
Government holdings as of December 31, 
1974, included 1,149 short tons of talc 
(steatite, block or lump) purchased in 
compliance with a stockpile objective, and 
2,916 short tons of talc (steatite, ground) 
acquired in nonstockpile transactions. 

The Office of Minerals Exploration, 


! Physical scientist, Division of Nonmetallic Min- 


erals. 
? U.S. Code of Federal Regulations. Title 40— 
Protection of Environment; Chapter ] — Environ- 
mental Protection Agency; Subchapter C—Air Pro- 
grams; Part 61— National Emission Standards for 
Hazardous Air Pollutants. Federal Register, v. 39, 
No. 87, May 3, 1974, pp. 15396-15398. 
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Geological Survey, offered to grant loans 
of up to 50% of approved exploration 
costs for eligible deposits of block steatite 
tale, but no loans for that purpose were 
made in 1974. The allowable depletion 
rates for talc, established by the Tax Re- 
form Act of 1969 and unchanged through 
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1974, were 2276 on production of block 
steatite talc of domestic origin and 14% 
on foreign production of the same mate- 
rial; the same rate applied also to produc- 
tion of all other classes of talc from all 
sources. 


Table 1.—Salient talc, soapstone, and pyrophyllite statistics 
(Thousand short tons and thousand dollars) 


1970 1971 1972 1978 1974 
United States: 

Mine production ...................- 1,028 1,037 1,107 1,247 1,268 
/ ˙·dm·˙ ͤ 0 Bees 87.773 $1,634 T $7,835 $9.144 $11.099 
Sold by producers ................... 94 97 1,084 1,184 1,064 
Ir. e $25,980 $26,936 $33,709 $32,226 $32,599 
Eper 8 105 13 17 180 183 
lll aa oo oy $5,739 $4,844 $5,791 $6,618 $6,711 

Imports for consumption 1 2 23 3 
Nals ee $1,294 $745 $1,669 $1,658 $2,233 
Apparent consumption 873 860 942 1,027 911 
World: Production r 5.387 5,221 * 5,324 T 5,808 6,023 

r Revised. 


1 Excludes powders—talcum (in package), face, and compact. 


A report was issued early in 1974 in 
which were published the papers presented 
at the conference on industrial hygiene 
of talc that was sponsored by the US 
Department of the Interior in 1973.“ A 
subsequent communication, dated Decem- 
ber 4, 1974, and addressed to recipients 
of that report, contained the following 
statement: 

“There is an erratum in the presenta- 
tion by Dr. Schepers on page 69. The last 
sentence of the first full paragraph on this 


page should read: 

"Excess prevalence of lung cancer, 
which could not equally reasonably have 
been accounted for in terms of exposure 
to cigarette smoke, urban pollution or 
to prior, concurrent, or sequential ex- 
posure to true asbestos, has never been 
convincingly recorded." 

The word "never" had been omitted in the 
original printing, completely reversing the 
intended significance of the passage. 


DOMESTIC PRODUCTION 


Mine production of crude talc and re- 
lated minerals in the United States estab- 
lished new records in 1974 in both ton- 
nage and total value, topping by 2% and 
21%, respectively, the previous highs 
reached in 1973. 

Talc-group minerals were produced from 
a total of 53 mines distributed throughout 
14 States. Talc or soapstone was mined at 
one or more locations in each of those 
States; domestic production of pyrophyllite 
was limited, as in 1973, to the output of 
just five mines, all in North Carolina. The 
six leaders among the talc-group produc- 
ing States (New York, Montana, Vermont, 
Texas, California, and North Carolina, 
ranked in descending order by tonnage— 


Vermont, Montana, New York, California, 
Texas, and North Carolina, ranked by 
value) jointly supplied 96% of the 1974 
total domestic output. New York, the fore- 
most producing State throughout most of 
the industry's history, remained in first 
place with regard to total production, but 
slipped in 1974 to third place in terms of 
value. 

The 10 largest domestic producers of 
talc-minerals in 1974, listed alphabetically, 
were Cyprus Industrial Minerals Co., 
with mines in California, Montana, and 
Texas; Eastern Magnesia Talc Co. in Ver- 


3 Goodwin, A. EE by). Proceedings of the 
Symposium on Talc, Washington, D.C., May 8, 
1973. BuMines IC 8639, 1974, 102 pp. 
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mont; Johns-Manville Corp. (successor to 
L. Grantham Corp.) in California; Pfizer 
Inc., Minerals, Pigments & Metals Div. in 
California and Montana; Piedmont Miner- 
als Co., Inc in North Carolina; Southern 
Clay Products, Inc., in Texas; R. T. Van- 
derbilt Co., Inc., in California, New York, 
and North Carolina; Westex Talc Co. in 
Texas; and Windsor Minerals, Inc., in 
Vermont. Those firms supplied 90% of 
the 1974 tonnage (93% of the total 
value), and the combined output of about 
21 smaller producers made up the remain- 


der. 
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Talc minerals were ground for sale or 
industrial use in 1974 at 35 mills operated 
by 29 companies in 11 States. Tale or 
soapstone mined in Nevada and Washing- 
ton was shipped to other States for grind- 
ing, and talc from outside sources was 
ground in Nebraska, where there was no 
mine production. 

Noteworthy among 1974 events in the 
talc industry were the continuing major 
expansions, especially of ultrafine-grinding 
facilities, on the part of several important 
producers in the western United States. 


Table 2.—Talc, soapstone, and pyrophyllite produced 
in the United States, by State 


1978 1974 
State Quantity Value Quantity Value 
(short (thou- (short (thou- 
tons) sands) tons) sands) 
Elie 179.191 $1,501 166,538 $1,698 
ClOO ERS onn : . ne A 35,000 114 33,450 102 
North Carolina ...........-.-.-.---...-..--- 95.833 1.094 110.978 993 
juoc: vr y ME 232.514 1.246 192,492 1,310 
Vermont. como 8 251.087 1.497 238, 180 8,251 
rl ae ⁵ K 8 4.600 12 W W 
Other States 445.309 r 3,680 525,595 8,745 
ve WEE 1,246,534 9,144 1,261,633 11,099 
r Revised. W Withheld to avoid disclosing individual company confidential data; included with 


“Other States.” 


1 Includes Alabama, Arkansas, Maryland, Montana, Nevada, New York, Oregon, 


(1973), Virginia (1974), and Washington. 


Pennsylvania 


Table 3.—Talc, soapstone, and pyrophyllite sold or used by producers 


in the United States, by class 
(Thousand short tons and thousand dollars) 


Crude Ground Total 
Year 

Quantity Value Quantity Value Quantity Value 
1970 WË 96 572 852 25,407 948 125.980 
T9 DEE EE 132 789 847 26,147 979 26,936 
1972 EE 90 621 994 33,188 1,084 33,709 
boo ONE 118 918 1,066 31,308 1,184 32.226 
1974 o esos heier ee 114 1,294 950 31,305 1,064 32.599 


1 Data do not add to total shown because of independent rounding. 


CONSUMPTION AND USES 


Apparent domestic consumption of crude 
and ground talc, soapstone, and pyrophyl- 
lite (total sales plus imports minus exports) 
declined 11% to 911,000 tons from the 
first 1 million tons per year recorded in 
1973. Reported 1974 sales of ground ma- 
terial were 11% less in tonnage than in 
1973, but the average unit value increased 


$3.58, and the total value was unchanged 
from that of 1973. Approximately 21% of 
the total quantity of talc-group minerals 
sold or used by domestic producers in 
1974 were consumed in the manufacture 
of ceramics, 15% was used in paint, and 
another 17% was exported. 

The 1974 end-use distribution showed 
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an 11% increase in talc utilized for paper- 
making. This usage accounted for 8% of 
the total in 1974, compared with 5% and 
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Table 4.—Pyrophyllite produced and sold 
by producers in the United States 


7% in each of the 2 preceding years. It 3 males 

is no doubt significant in this regard that Year Short Short Mrs 
a number of talc processors in the western tons tons 3 ) 
United States were pushing up their ca- EEN WEE 95.535 11.317 
pacity to supply the ultrafine grades of 1971. 101.030 90.477 1.155 
material especially required by pulp and 1873 — had 11915 135 
paper manufacturers for pitch control. 19147ð1 105,703 101.132 1.474 


W Withheld to avoid discloeing individual com- 


pany confidential data. 
Includes sericite schist. 


Table 5.—Talc, soapstone, and pyrophyllite sold or used 


by producers in the United States, by use 
(Short tons) 


Use 1978 1974 

Asphalt filler et ee eee eee eee 13,039 12,186 
11171 ] eB Bee ae Oe i I E LE m 346.254 221.365 
Exports: 5225 1.5 Luar con a s RS oe eT TaD aE TUES Ee 180,102 182,706 
Insecticides- on oe ee ⅛ ᷣ 48,404 47,088 
FFII / W uð e kee 118,352 157,792 
F cR a oie ⁵ðñ 6m ð : r 19,995 88,519 
Refractories ome ncs ñ² mhh Db. mw; ð CR CAT he 54.384 32.220 
JJ) õͤõͤͤͤ ccu tar xd E b Le 30.557 45.867 
RN ³owmwy ³ ] ³ ſ m:; t 8 31.646 25,128 
If ĩ˙¹ ũ ¹ʃmʃtrcjI cO Mw 8,193 14,428 
Toilet preparation g sssnsssss eee 40.006 34.628 
meet ³ ³ K ʒ 178.546 202,163 

Total EE EEN 1,184,478 1,064,085 


EA art sculpture, crayons, floor tile, foundry facings, plastics, rice polishing, stucco, and 
other uses. 


STOCKS 


According to estimates based on data 
reported by producers, the total quantity 
of crude, ground, and partly processed 
talc on hand in the United States (that is, 


mined but not yet sold or used) was ap- 
proximately 225,000 tons on December 31, 
1974, compared with 157,000 tons on 
that date in 1973. 


PRICES 


Engineering and Mining Journal, De- 
cember 1974, quoted prices for domestic 
ground talc in carload lots, f.o.b. mine or 
mill, containers included, per short ton, as 
follows: 


Vermont: 
9«^c through 325 mesh, bulk $23.00 
99.99% through 325 mesh, bags: 
Dry processecc 67.00 
Water beneficiated `... 92.00 
New York: 
96% through 200 mesh .... $31.00- 82.00 
99.9% through 325 mesh 40.00- 50.00 
100% through 325 mesh, 
fluid-energy ground ...... 50.00- 90.00 
California : 
Standard _____________-.--- 58.50 
Fractionateſd 37.00- 71.00 
Micronized ............ 62.00-104.00 
Cosmetie-steatite 44.00- 65.00 
Georgia: 
9x1% through 200 meh 14.00 
99% through 325 mesh .... 25.00 
100€; through 325 mesh. 
fluid-energy ground ...... 75.00 


American Paint & Coatings Journal, De- 
cember 30, 1974, listed the following prices 
per ton for paint-grade talcs in carload 
lots: 


California : 
325 mesh, bags. mill: 
Fibrous, white, high 
oil absorption | .... 
Semifibrous, medium 


$34.00-$37.00 


oil absorption ....... 32.00- 73.95 
Montana: 
Ultrafine grind, f.o.b. mill 70.00 
New York: 
Fibrous and semifibrous, 
bags, mill: 41.50- 45.50 
98% through 325 mesh 49.50 
99.4% through 325 mesh 85.00— 95.00 
Fine micron tales (origin not 
specified) 68.00-111.50 
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The price range quoted in Chemical 
Marketing Reporter, December 30, 1974, 
for carload lots of imported Canadian talc, 
ground, in bags, was from $20 to $35 per 
ton, f.o.b. works. 

The equivalent in dollars per short ton 
of price ranges for steatite talc, c.i.f. main 
European port, quoted by Industrial Min- 
erals (London), December 1974, were ap- 
proximately as follows: 
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Norwegian: 
Ground (ex store) 
Micronized (ex store) .... 
Chinese: 


$63.00-$70.00 
98.00-159.00 
109.00-123.00 


—— — — —— — 2 ——— 


No explanation was offered for the fact 
that these quotations were approximately 
double those appearing in the same maga- 
zine, January through July 1974. 


FOREIGN TRADE 


Exports.—The quantity of talc-group 
minerals exported from the United States 
in 1974 was 296 more than in 1973, and 
the total value was 1% higher, establishing 
new alltime highs for both. The largest 
share of the exported material was shipped 
to Mexico, followed in descending order 
by Canada and Belgium; shipments to 
those three countries accounted for 80% 
of the 1974 total, and the remaining 12% 
was distributed among about 50 other 
countries. 

Imports. Almost one-third more talc in 
unmanufactured form was imported by the 
United States in 1974 than in 1973, 
whether estimated by quantity or by total 
value. Total value of U.S. imports in the 
Census Bureau’s classification “Talc, ste- 
atite, and soapstone and articles of these, 
not specially provided for" approached 
$250,000 for the second year in succession, 


and again as in 1973, more than half of 
that figure was accounted for by material 
originating in the People’s Republic of 
China. 

Tariffs.—Schedules applicable through- 
out 1974 provided for import duties on 
the various classifications of talc as follows: 
Crude and not ground, 0.02 cent per 
pound; ground, washed, powdered, or pul- 
verized, 676 ad valorem; cut or sawed, or 
in blanks, crayons, cubes, disks, or other 
forms, 0.2 cent per pound; and other, not 
specially provided for, 12% ad valorem. 


Table 6.—U.S. exports of talc, soapstone, 
and pyrophyllite, crude and ground 


(Thousand short tons and thousand dollars) 


Year Quantity Value 
vUrp AM 171 5,791 
ISIg oll en Orne i mas 180 6,618 
1974. mmᷣ 8 183 6.711 
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Table 7.—U.S. imports for consumption of talc, steatite or soapstone, 
by class and country 


Crude and Ground, washed, Cut and Total 
unground powdered, or sawed unmanufactured 
pulverized 
Year and country CONPIOU HORE RN NC . . ,, 
Quantity Value Quantity Value Quantity Value Quantity Value! 
(short (thou- (short (thou- (short (thou- (short  (thou- 
tons) sands) tons) sands) tons) sands) tons) sands) 
19129 Ale ͤ EE 18,879 $811 9,471 $349 735 $449 29,085 $1,669 
1973: 
Far ae a 141 14 Se - 141 14 
Canaddwê——— 4,424 44 3,994 138 5 1 8,423 183 
France 2. 536 46 1.821 98 ES me 4,357 144 
Hong Kong =x 2 az at 190 112 190 112 
Idi é S e m Ze 9 5 9 5 
IIC 3 7,507 600 1,080 129 Es Ei 8,587 729 
ng Saz die ES 433 344 433 344 
Korea, Republic of .. x x 134 57 119 7 853 127 
Total 14.467 690 7,110 436 756 532 22,993 1.658 
1974 
Australia ac ms dae NS (3) 2 (3) 2 
Austria Ss TEM mE Da 1 1 1 1 
Brazil uM A 23 2 E SE 23 2 
Canada .............- 5,593 58 4,717 213 1 1 10,811 272 
China, People’s 
Republic of, Se Ge 223 11 z zd 228 11 
France .............- 8,903 120 1,361 81 Ms xm 5,264 201 
Hong Kong "S -- SR SR 323 205 323 205 
Indi ⸗ÿ Sc EN pus Dës 2 1 2 1 
Israel ae Mer 20 5 Ge Ge 20 5 
HA. 12.087 910 914 152 7 15 13.008 1.077 
Japan lt sux 7 SÉ 855 281 364 288 
Korea, Republic of .. mm Y 599 11 114 91 713 168 
e ao eg 21,592 1,095 7,857 541 803 597 30,252 2.233 
r Revised. 


1 Does not include talc, n.s.p.f.: 1972, $128,925 ; 1973, € $231,300 ; 1974, $224,375. 


2 Less than !4 unit. 


WORLD REVIEW 


Talc-group minerals were produced in 
at least 45 different countries in 1974. 
Total world output of these materials was 
estimated at about 6.0 million short tons, 
4% greater than the corresponding figure for 
1973. Newcomers to the list of producers 
were Afghanistan, Ethiopia, and Sudan. It 
is believed that there may have been sig- 
nificant production also in a few other 
countries; however, confirming data are 
not available. About 60% of the world pro- 
duction was classified as talc (or steatite) 
and 40% as pyrophyllite. Japan was, as 
usual and by a wide margin, the world’s 
foremost producer and consumer of py- 
rophyllite.‘ 

Finland.—-Finland’s production of indus- 
trial minerals currently amounts to over 
half a million tons yearly, and approxi- 
mately one-fourth of that total consists of 
high-grade talc produced by froth flota- 
tion from a mill feed in which talc and 
magnesite are present in roughly equal pro- 
portions. All but a small part of the prod- 


uct is consumed in the country in paper 
manufacturing, and the export trade is 
of minor importance." 

India.—An industrial association pub- 
lished an updated version of an earlier re- 
port that, while emphasizing the mining 
industry of India and presenting a register 
of names and addresses of that nation's 
producers, also outlined the international 
situation of 17 important industrial miner- 
als—one of which was talc "steatite"— 
with regard to world occurrences, produc- 
tion, reserves, and export-import trade.“ 

United Kingdom.—The geological occur- 
rence of talc in the United Kingdom and 
its exploitation, processing, and industrial 
applications were the principal subjects 
covered in a government agency publica- 


* Industria! Minerals (London). Roskill on Tate 
and Pvrophvllite. No. 76. January 1974, p. 23. 

ö Saikkonen, R. Finland's Industria! Minerals and 
Their Growing Markets. Industrial Minerals ( Lon- 
don). No. 81, June 1974. p. 38. 

* Federation of Indian Mineral Industries. Export 
e of Minor Minerals. New Delhi, India, 

4. 
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tion, the tenth in a series of “Mineral Dos- docking facilities are a major impediment 
siers.” Subdivisions of the report dealt with to expansion of those operations, and at 
a number of other aspects of the talc in- least three-quarters of the current talc re- 
dustry in the United Kingdom including quirement of the United Kingdom must 
resources, uses, specifications, current be supplied by imports, mainly from Nor- 
price, costs, technology, and overseas way, France, Italy, and the People's Re- 
trade.” Talc is produced in the United public of China. 

Kingdom at present only from mines near 

Baltasound on the island of Unst, the 7 Highley, D. E. Mineral Dossier No. 10: Talc. 
northernmost of the Shetlands group off „„ ee e e OR 
the northeast coast of Scotland. Limited 


Table 8.—Talc, soapstone, and pyrophyllite: World production by country 
(Short tons) 


Country ! 1972 1973 1974 P 
North America: 
Canada (shipment) ůg 80,946 81,495 98.000 
// eee ¹ 3m EEN 3.450 2.324 2.920 
United States. aaa r 1,107,403 1,246,534 1,261,633 
South America: 
Argenti uuo rer Se ⁵ k i eee r 40,716 49,097 e 57,000 
Brazil (talc) eco ot ³ð ce ne see ete r 97,811 re 99,000 * 99,000 
we r 2,888 1,938 1,856 
ColombIi o sc raso d m EP a te e 2,477 992 * 1,000 
Paraguay so ek ͥͤͥ A ee Mou ien 7ðß2k Edd ME 243 216 216 
Peru (talc and pyrophyllite))) 10,958 r * 11,000 * 11,000 
LOL AT ae ³ / d as 1,458 2,201 2,287 
Europe: 
Jö⁰˙%DLĩqſ EE y 91.725 101,638 108,511 
JJC oec eo or EE etr eu tk BI 99,568 120,928 141,392 
France (ground tale) `. r 260,228 284,188 834,996 
Germany, West (marketable) ________________________ 34,743 $2,754 * 83,000 
Greece (steatite) .. LL LL LLL LLL LLL LL LLL LLLI 5,998 2,717 * 2,800 
Hungary GIC OROSIUS DRE ⁵ð m; 17,600 17,600 17,600 
Italy (tale and steatite) |... 2 2 LLL LLL css Lll r 162,090 161,539 e 172,000 
LE LEE 159,338 150,396 * 154,000 
FU ee sae ete —? 1,327 1,224 1,091 
II Kd mrs 8 63,000 66,000 66,000 
J%§ö;ÜOẽ eek ³ x tet Rar EAE 1 44,487 44.644 * 45,000 
Sweden ³·Üw—?³i7]i ¶¶ m ⁊ð y ð K Lern E ML r 29,106 30,89% e 33,000 
USSR e aed tinea r hoe ees dae ee a a 430,000 440,000 450,000 
United Kingdom ` F 17,747 22,418 e 26,000 
Africa: 
Afghanistan? .. c Lc LL LLL LLL LLL LLLLLLLL as > 3,307 
P) 01. %%ÜôÜ³¹v E EE SERT 77 e 110 * 110 
Egypt Pes iia DeL ulum ⁰y d EE 8,618 7,756 e 7,100 
Ethiopia ......... J ĩðW? ð?iu ⁰⁰⁰y a 8 
South Africa, Republic of 3 |. . . |... 2 11,926 18,055 19,840 
DUGAN: EE EEN zi * 5,500 
Swaziland (pyrophyllite 2 lc cc LLL cc. 119 139 40 
J ⁰ÜdA—A EE 4,905 1,467 152 
Asia: 
BUGIS: EE e 240 141 170 
China, People's Republic fh) 165,000 165,000 165,000 
Indi. eli « ᷣ ꝑ ⁵ↄ : . P r 249,162 228,344 * 231,000 
Japan 4. x 8 r 1,651,162 1,723.540 1,734,878 
Korea, North EE 0 110.000 120,000 130,000 
Nora Republic of (tale and pyrophyllite) h) 269,867 460,693 * 496,000 
epa )))) 8 om 278 
Pakistan (tale and soapstone) __...._______-_-_-__-_-- r 5,656 6,571 8,160 
EDN E EE 1,110 1,801 e 2,500 
Taiwan JJ 27.328 25.490 14,900 
Thailand (tale and pyrophyllite 77 1.709 10,610 1.982 
Oceania: Australia 8 r 61,893 71.439 * 80,000 
S ³Üiwi1 ⁰¹wmꝛꝛ d a a t 5,323,974 5,808,000 6,022,882 
Estimate. P Preliminary. r Revised. 


In addition to the countries listed, Southern Rhodesia is believed to produce talc, but available 
information is inadequate to make estimates of output levels. 
2 Calendar year Mar. 20, 1974, to Mar. 20, 1975, 
a A „5 (pyrophyllite). 
ncludes talc and pyrophyllite; in addition, pyrophyllite clay is produced as follow t 
tons: 1972—7 338,401; 1973—" 355.095 ; 1974— 466.030. id d Gwen dior 
Data based on Nepalese fiscal year, mid-July 1973 to mid-July 1974. 
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TECHNOLOGY 


A wide diversity of materials are em- 
ployed as fillers, extenders, and binders in 
plastics formulations to give products with 
superior characteristics, and talc is among 
the substances being used in ever greater 
quantities for that purpose. The theoretical 
and mechanical aspects of the functions of 
fillers for plastics were discussed in an 
article published in a chemical journal." 

A brief outline of the talc industry from 
the Canadian viewpoint was presented in 
a magazine article. The dry mill and wet 
mil flow sheets of Canada’s most im- 
portant talc producer, Baker Talc Ltd., 
were illustrated.* 

The physical, mechanical, and electrical 
properties, maximum recommended oper- 
ating temperature, and uses of steatite cer- 
amics (in which talc is a major and essen- 
tial component) were summarized in a 
published tabulation.? Talc was one of the 
substances making up a coating compound 
suggested for protecting from acid corro- 
sion the inner surfaces of concrete leaching 
vats used in increasing numbers in the 
rapidly evolving hydrometallurgy of cop- 
per.” It was stated that an abundantly 
available raw material, Montana talc, can 
be processed to make a synthetic form of 
hectorite purer than naturally occurring 
clay mineral, that has desirable rheological 
properties for mud, paint, and grease ap- 
plications. British Patent 1,321,338 report- 
edly was granted for this application, but 
other pertinent information was not given." 

A patent was issued for a process in 
which platy talc is recovered and simul- 
taneously separated from accompanying 
granular and/or acicular talc particles and 
objectionable foreign substances of gritty 
texture.“ Ultraviolet induced fluorescence 
is applied in a patented procedure to make 
possible the recovery of high-purity platy 
talc substantially free from tremolite with 
which it is closely associated in some ores. 
After segregation of the white fluorescing 
fraction (talc) from the nonwhite fluoresc- 


ing material (tremolite), the final separa- 
tion is accomplished by froth flotation. 

The possible involvement of finely di- 
vided, airborne talc in some respiratory 
pathologies has become a frequent topic 
tor debate in medical, technical, and pop- 
ular publications. An article in a mining 
magazine provided a useful review of some 
of the conclusions reached by investigators 
of this subject, but a definition of terms 
could have added to the value of the study. 
The statement was made, for example, 
that ". . . results indicate that talc is pre- 
dominantly cytogenetic . . ." The signifi- 
cance of cytogenetic in this context seems 
obscure.” 

Because of the health hazards attributed 
to certain substances that occur as impur- 
ities in some commercial varieties of talc, 
development of adequate methods of test- 
ing for their presence has become an ur- 
gent necessity. It was stated that step- 
scanning X-ray diffraction and transmis- 
sion electron microscopy are the most reli- 
able of all the currently available tech- 
niques for identifying and quantitatively 
estimating asbestos and asbestiform min- 
erals in talc ores down to fractional-per- 
centage levels.“ 


Seymour, R. The Role of Fillers in Plastics Corm- 
posites. Chemtech, July 1974, pp. 422-425. 

v Western Miner. Tale: 5 Mineral. V. 
47, No. 11, November e PP: 26-27 

io Materials Engineerin aterials Selector: Me- 
chanical and Electrical ees Fired Parts. V. 
80, No. 4, Mid-September 1974, 287. 

i Industry Week. 74. 5. 25 Technologies: V. 182, 
No. 10, Sept. 2, 1974, 

. Mining M Magazine (Tondon) Industrial Miner- 
April 1974, p. 324. 

1 Roe, L. E uod to R. T. Vanderbilt, 

Inc.). Talc Beneficiating Process. U.S. Pat. 3.806.- 

043, Apr. 23, 1974. 

11 Baak, T. (assigned to Cyprus Mines Corp.). 
Beneficiation of New York State Tale. U.S. "bi 
3,837,582, Sept. 24, 1974. 

15 Ra hans: G. S. Talc Dust and Its Toxicity. 
Can. & Met. Bull., v. 67, No. 744, April 1974. 
pp. 117-118. 

16 American Paint & Coatings Journal. X-Ray 
Diffraction, Electron Microscopy Valuable Tools To 
Detect Asbestos in Talc, Philadelphians Hear. V. 
58, No. 50, May 27, 1974, p. 46. 


Thorium 


By Roman V. Sondermayer ' 


Supplies from two domestic mines, both 
in Florida, and imports, mostly from Ma- 
laysia, were more than adequate to meet 
demand for thorium during 1974. Despite 
a 38% decline in domestic production, 
about 3096 of the newly mined and im- 
ported thorium was stored as residues in 
holding areas. As in the past, there was no 
direct mine production of thorium. Mona- 
zite, the principal source of thorium, was 
a byproduct of titanium mining and was 
recovered for its rare-earth content. 

Humphreys Mining Co. moved its min- 
ing operation from a location near Folks- 
ton, Ga., where the reserves were ex- 
hausted, to a location south of the State 
line in Florida. 

A weak market continued throughout 
1974, but long-range potential for the use 
of thorium was considered good. Energy 


shortages in the industrialized countries, 


stimulated a search for new sources of 
energy. The existence of large resources 
of thorium in the United States and 
worldwide encouraged research on the use 
of thorium as a nuclear fuel and on 
thorium-fueled reactors. However, lower 
demand for electric power and increascd 
capital costs for constructing thorium- 
fueled, high-temperature, gas-cooled reac- 


tors (HTGR) resulted in cancellations of 
orders for new reactors. This trend could 
adversely affect future demand for tho- 
rium. 

During 1974, the most significant events 
concerning thorium were related to re- 
search and to industrial activities. Re- 
search continued on improvement of the 
HTGR and on its use as an industrial 
source for process heat and power genera- 
tion. Work continued on the light water 
breeder reactor (LWBR) concept. A dem- 
onstration core containing thorium was 
scheduled for installation in an operating 
pressurized water reactor (PWR) in 1976. 

Preliminary work started on a General 
Atomic Co. (GA) plant for production 
of thorium-uranium fuels and on an 
Atomic Energy Commission (AEC)' fa- 
cility for reprocessing thorium fuels. At 
the beginning of the year, 10 HTGR's, 
with a total capacity of 8,000 megawatts 
electrical (Mwe), were on order. At year- 
end, one HTGR, a 40-Mwe plant at 
Peach Bottom, Pa., terminated production 
of electric power, and orders for two 
HTGR’s had been canceled. The 330- 
Mwe HTGR at St. Vrain, Colo., was re- 
scheduled for initial operation in 1975. 


DOMESTIC PRODUCTION 


Mine Production.—During 1974, two 
mines in Florida were the only domestic 
producers of thorium. As in the past, 
thorium was a byproduct of beach sand 
mining for titanium and recovery of rare- 
earth elements. U.S. mine production of 
thorium declined 38% compared with that 
of 1973. A move to a new mining area by 
one producer and difficulties in dredging 
encountered by another caused the de- 
cline. 


Humphreys Mining Co. moved its 
dredging operation, including the wet 
plant, from a location near Folkston, Ga., 
to a nearby location in Florida; the dry 
plant remained in Georgia. When normal 
operations were resumed, wet concentrates 


! Physical scientist. Division of Nonferrous Metals. 

? The Energy Reorganization Act of 1974, enacted 
on October 1l. 1974, abolished the Atomic Ener 
Commission and established the Energy Research 
and Development Administration (ERDA) and the 
Nuclear Regulatory Commission (NRC). 
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trom the new mining area were moved by 
20-ton trucks to the dry plant at Folkston, 
Ga. 

Titanium Enterprises, jointly owned by 
American Cyanamid Co. and Union Camp 
Corp., was the second domestic monazite 
producer. At this operation, located near 
Green Cove Springs, Fla., the company 
mined a Pleistocene beach sand deposit 
mostly for ilmenite, rutile, and zircon. As 
in Georgia, monazite was a byproduct, 
and suction dredges were the principal 
mining equipment. During the year, pro- 
duction of monazite was lower than mine 
capacity. Installation of a new, heavier 
dredge caused a slowdown in production. 

Ethyl Corp. Baton Rouge, La., ex- 
plored beach sand deposits and operated 
a pilot plant for recovering monazite near 
Kentucky Lake, Paris Landing, Tenn. The 
project was opposed because of possible 
adverse environmental impact on a nearby 
recreation area. 

Construction of a plant for fabricating 
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thorium nuclear fuels was started at 
Youngsville, N.C. GA is planning startup 
in 1978 and full operation in 1979. The 
plant will use new technology, for which 
details were not announced. The multi- 
million-dollar project will have an initial 
Capacity of six cores (24,000 fuel ele- 
ments) per year and, toward the end of 
century, the plant will have an annual 
capacity of 20 cores. 

Refinery Production.—The only signifi- 
cant domestic firm processing monazite for 
thorium was W. R. Grace & Co., Davison 
Chemical Division, at Chattanooga, Tenn. 
Lindsay Rare Earths, which was affiliated 
with Kerr-McGee Chemical Corp., West 
Chicago, Ill, stopped production in 1973, 
and was in the process of liquidating stock 
and preparing to dismantle the plant be- 
cause of radioactive contamination. At 
yearend, no decision was made on dis- 
posal of the ponds, which contain sludges 
with an estimated million pounds of ThOs. 


Table 1.—Companies processing and fabricating thorium in 1974 


Company Plant location rations 
and products 
American. Light Alloys: . cu Little Falls, N.! EE 
alloy. 
Consolidated Aluminum Cor pp Hl eee ee Do. 
Controlled Castings Corp PFlihviee, N-I. Lesson Do 


Gallard-Schlesinger Chemical Manufacturing Corp 


General: Atos Oi. ae . esa 
ek, TTT OO xx. 


Do 
W. R. Grace & C(Oo 


Kerr-McGee Chemical Corp --------------------- 
BE. Jeeetekeeg,, TRA. e 
Nuclear Chemicals and Metals Corp ......... 
Nuclear Fuels Services, Ine: 
(NUMEC) 

TTT. ̃ oůÄuòtæ!: ] .. 
Ventron Corp., Chemicals Div .. .... .........- 
/ 


Nuclear Materials & Equipment Corp. 


Westinghouse Electric Cor: 


Processes oxide, fluor- 
ide, and metal. 
Nuclear fuels. 
Do. 


Carle Place, N.! 


San Diego, Calif ...... 
San Jose, Calif. 
Wilmington, N.C co Do. 

Chattanooga, Tenn Processes domestic 
and imported mona- 
zite; produces ox- 
ide; stocks of hy- 
droxide and metal 


powder. 
Hematite, Mo .........- Nuclear fuels. 
New Haven, Conn .... Do. 


South Bloomington, Magnesium-thorium 
inn. alloys. 
Cimarron. Okla `. — Nuclear fuels. 
Albany: NE Losses Do. 
Huntsville, Tenn Do. 
P Do. 
Apollo. Pa 9 Do. 
Rites: PR al. Do. 
Beverly, Mass ........_. Metallic thorium. 
Creston, Iowa ......... gë, "edi 
alloy. 


Bloomfield, N.J Processes compounds ` 
produces metallic 


thorium. 


— csi end aguante daa AUR Ei jj Columbia, S.C |... Nuclear fuels. 
CONSUMPTION AND USES 
Estimated apparent consumption of duction, imports, and changes in domestic 


monazite and thorium compounds was 
about 200 tons of ThOs equivalent. This 
estimate was based on domestic minc pro- 


stocks of monazite and thorium com- 
pounds. Actual industrial demand was 
substantially lower; the available monazite 


THORIUM 


supply was processed essentially for its 
rare-earth content, and most of the tho- 
rium-containing residues entered company 
holding areas. 

Based on sales from Government stocks 
and shipments from processors, U.S. in- 
dustrial demand was estimated at about 
80 tons of ThO; equivalent. Of the total, 
about 40 tons of ThO; was consumed in 
nonenergy sectors of the economy. Princi- 
pal applications were in Welsbach incan- 
descent gaslight mantles, as a hardener for 
magnesium-thorium alloys, in despersion 
hardening, refractories, electronics, and 
chemical (catalytic) applications. About 
40 tons of ThOs equivalent was used for 
producing nuclear fuels and for nuclear 
research. 

Philadelphia Electric Co. announced 
final shutdown of its 40-megawatt Peach 
Bottom nuclear electric plant, the com- 
pany’s first thorium-fueled, in October 
1974. The plant had served an experi- 
mental role in the use of thorium-based 
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nuclear fuels and was scheduled to be 
decommissioned in 1975. 

Louisiana Power and Light Co. ordered 
two 1,160-Mwe HTGR’s from GA in early 
1974. The new powerplant, called the St. 
Rosalie Station, will be sited on the west 
bank of the Mississippi River between the 
towns of Alliance and Myrtle Grove in 
Plaquemines Parish. The schedule calls for 
operation of the first unit in December 
1982. The second unit should be opera- 
tional at the end of 1984. 

Southern California Edison Co. (SCE) 
canceled its contract with GA for two 
770-Mwe HTGR's. Consumer conserva- 
tion measures resulting in decreased de- 
mand for power, as well as difficulties in 
capital financing, were reported as the 
main factors in the decision to cancel. 
While canceling the contract, SCE signed 
a letter of intent for a feasibility study 
on the construction of two 1,500-Mwe 
HTGR's at the same locality. 


Table 2.—Status of HTGR development in the United States ' 


Scheduled 


Capacity 
Station (megawatts start of 
State (plants) electric) Status commercial 
operation 
California Eastern: Desert 1 770 Canceldu 1981 
990 seeeweeecs Eastern: Desert 22 770 2d um UU muto er 1983 
Colorado Fort St. Vrai ns 330 Plant in power ascension 1975 
phase. 
Delaware Summit 770 1979 
989 ERR Summit 2 . 8 770 Construction permit appli- 1982 
Louisiana St. Rosalie!!! 1.160 cation in preparation. 1982 
DO ⁰¹ St. Rosalie 2 ............ 1.160 1984 
Pennsylvania ......- Peach Bottom 1 .........- 40 Final shutdown .......... 1967 
Do ------------- Fulton 1 ................- 1,160 Construction permit appli- 1981 
DO epee fee see Fiir 1.160 cation in preparation. 1983 
Total 10 8.090 
1 At yearend 1974. 
STOCKS 


The Government stockpile, in the form 
of thorium nitrate, totaled 7,285,200 
pounds on January 1, 1975. The thorium 
stockpile objective was zero during the 
year. Except for 174,300 pounds of nitrate, 
all stockpiled thorium-containing materials 
were available for disposal. About 301,102 


pounds of nitrate was sold from the stock- 
pile during the year. 

Stocks held by industry were estimated 
in terms of ThO; equivalent, as follows: 
In monazite, 73 tons; in compounds, 77 
tons; and in metal and alloys, 1 ton. 


PRICES 


The price of monazite concentrate in- 
creased on the international market. The 
average declared value for the imported 
concentrate was $170 per ton compared 
with $135 in 1973. 


Prices listed by the Davison Chemical 
Division, W. R. Grace & Co., Chattanooga, 
Tenn., were in the following ranges, per 
pound, depending on the quantity of pur- 
chase: Nitrate, wire grade, 47% ThOs, 
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$2.95-$3 ; 
ThO,, 


nitrate, mantle grade, 47% 


grade, 99.9% ThO;, $8-$12. 


$3-$3.10; ThO;, ceramic grade, 
99.9% ThO;, $6-$12; and ThO; nuclear 
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Quotations in the American Metal 
Market on thorium metal in pellets re- 
mained steady at $15 per pound. The pure 
metal was $65 per pound. 


FOREIGN TRADE 


During 1974, the United States exported 
thorium ores. This was the first significant 
export of these ores in the past decade. 

Imports of monazite decreased below 
1973 levels. Malaysia was the principal 


supplier. Imports of thorium compounds 
increased, but imports of thorium metal 
(scrap) decreased. The European coun- 
tries and Canada were the main suppliers. 
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WORLD REVIEW 


The world thorium industry was small 
compared with other energy-producing 
mineral industries. During 1974, Australia, 
India, Malaysia, Brazil, and the United 
States remained the principle thorium pro- 
ducers. Thorium processing was widely 
dispersed among a number of countries. 
Table 4 lists the principal monazite-pro- 
ducing countries among the market eco- 
nomies. 


Table 4.—Monazite concentrate: World 


production, by country 
(Short tons) 


Country ! 1972 1973 1974 v 
Australia r 5.630 4.725 * 4,000 
Fair r 2.303 1,606 * 1,650 
India 4.504 3,858 © 3,300 
Malaysia? ........- 1,927 » 2.200 e 2,200 
Mauritania" ....... 110 110 110 
Nigeria 11 *6 
Sri Lanka 10 10 10 
Thailand 188 351 e 390 
United States W W W 
Zire 251 250 e 250 
Total r 14.934 13,1116 ⁴ » 11,916 
e Estimate. h Preliminary. r Revised. 


W Withheld to avoid disclosing individual com- 
pany confidential data. 

1In addition to the countries listed. Indo- 
nesia and North Korea produce monazite, but 
available information is inadequate to make re- 
liable estimates of output levels. 

* Exports. 

Australia.—Devclopment began on a new 
mineral project owned by Allied Eneabba 
Pty. Ltd., near Eneabba, Western Aus- 
tralia. Among other products, monazite 
will be recovered at a site near Geraldton. 
Total cost of the project was reported at 
$17.2 million. 

Westralian Sands Ltd. started a new 
development program to increase produc- 
tion. Reopening of the concentrator at 
Yoganup and commissioning of a new dry 
plant are the principal features of the 
program. 

Brazil.— The Commissão Nacional de 
Energia Nuclear (CNEN), a Brazilian 
Government agency, controlled the beach 
sand industry of Brazil. This industry re- 
mained the only producer of monazite in 
the country. 

CNEN, through its Administragao da 
Produgao da Monazita (APM), operated 
workings at ltabapoana (Rio de Janiero) 


and Cumuruxatiba (Bahia). Monazita e 
Ilmenita do Brasil (MIBRA), a privately 
owned company, operated facilities for the 
production of monazite at Guarapari. 

In addition, Grupo do Thorio da Di- 
visoro de Reatores do Instituto de Pesggui- 
sas Radioactivas, in Belo Horizonte, 
studied and planned different uses of 
thorium. 

Mineral Deposit Ltd. of Australia and 
the Government of Brazil were planning 
a joint venture to explore beach sands in 
Brazil. If new beach sand deposits are dis- 
covered, a joint company will be estab- 
lished to mine and market ilmenite, mona- 
zite, and associated minerals. 

France.—La Rochelle facility, owned by 
Rhóne Progil, was the largest processor of 
monazite in Europe during 1974. About 
5,000 to 6,000 tons of monazite was pro- 
cessed, and 150 to 200 tons of ThO; 
equivalent was recovered. Australia sup- 
plied about 75% of French monazite re- 
quirements. The United States exported 
about 78 tons of ThO: equivalent, in the 
form of monazite, to France. This repre- 
sents the first large U.S. export of thorium- 
bearing material to France in the past 
dccade. 

Germany, West.—Hochtemperatur-Reak- 
torbau GmbH (HRB), Cologne, which 
was building a 300-Mwe thorium-fueled 
demonstration plant at Schmehausen, pro- 
posed a marketing program for nuclear proc- 
ess heat. The Arbeitsgemeinshaft Nuklear 
Processwarme (ANP), a joint venture for 
the use of nuclear process heat, was estab- 
lished by eight German companies. ANP 
planned a 750-Mwe reactor to start produc- 
tion in 1982. 

India.— Government-owned Indian Rare 
Earths Ltd. continued as the only mineral 
sand mining and processing firm in India. 
The company’s mineral division, with of- 
fices at Quilon, State of Kerala, operated 
raw material plants at Manavalakurichi 
and at Chavara. The average ThO: con- 
tent of India monazite ranged from 8^« 
to 10%. Production of thorium hvdroxide 
(dry) was reported at about 700 tons. 
Installed capacity for production of tho- 
rium hydroxide was 904 tons per year. 


THORIUM 
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WORLD RESOURCES 


Resources of thorium in market econ- 
omy countries were evaluated by the U.S. 


Geological Survey, as shown in table 5. 


Table 5.—Resources of thorium in market 
economy countries * 


(Thousand short tons) 
Recover- Recover- Recover- 
able as able for able for 
State byproduct grade of grade less 
or 0. 1% ThOs than 
coproduct or higher 0.1% ThO: 
Australia ... 50 Sa Gi 
Brazil .....- 150 14.0 zu 
Canada 580 * EP 
Greenland ... e ES 750 
Republic of 
South 
Africa `. 75 Ata — 
United States 46 106.6 142 
Others ...... 84 E 10 


!1 Not shown, because of inadequate data, are 


resources of Argentina, 


Uruguay, 


and several other 


Sri Lanka, 
countries. 


Norway. 


TECHNOLOGY 


Energy, process heat, metallurgical ap- 
plications, and isotopes were the principal 
subjects of research related to thorium. 
Approximately two-thirds of the thorium 
research was on energy applications. 

In electrochemical studies of thorium in 
molten LiF-NaF-KF at 500° C a reduc- 
tion wave was obtained at the nickel and 
tungsten electrodes. Analysis indicated that 
Th(IV) was reversibly reduced to the 
metal with alloy formation between de- 
posited thorium and the nickel.‘ 

Separation of trace amounts of thorium 
and its determination was the subject of 
another study. Thorium can be separated 
by reversed phase chromatography from 
a variety of matrices, especially complex 
natural silicates." 

Energy research was directed toward de- 
velopment of thorium fuels, their fabrica- 
tion and reprocessing, and standardiza- 
tion and development of reactor concepts. 
In addition, use of the HTGR as a source 
of process heat continued to be examined 
during 1974. Among others, coal gasifica- 
tion, steelmaking, water splitting (hydro- 
gen production), and petroleum produc- 
tion from oil shales and tar sands were 
examined to determine uses of high-tem- 
perature-process heat. 

The AEC was planning to accelerate its 
program to develop technology for the 
recycling of fuels used in HTGR's. This 


was part of the AEC thorium utilization 
program. The proposed accelerated effort 
included demonstration of fuel reprocessing 
and refabrication technology for HTGR's.? 


GA, the only producer of a commercial 
HTGR, was selccted by the American 
Electric Power System to carry out a 
joint program to develop the technology 
for a standardized HTGR.’ The direct- 
cycle gas turbine was among research pro- 
jects at the GA facilities in La Jolla, Calif. 
This would lead to construction of a com- 
mercial plant, possibly in 1979, and com- 
mercial service in 1985. 


The LWBR program, using the PWR 
to convert thorium to fissionable uranium- 
233, was near the final stage. Plans called 
for the installation of a demonstration core 
in 1976 to test the concept. Once on the 


Staatz. M. H., and J. C. Olson. Thorium. Ch. 
in United States Mineral. Resources. U.S. Geol. 
Survey Prof. kaper 820. 1973. pp. 408-476. 

t Clayton, F. R., and G. Mamantov. Electrochem- 
ical Studies of Uranium and Thorium in Molten 
LiF-NaF-KF at 500° C. J. Electrochem. Soc., v. 
121. No. 1. January 1974, pp. 86-90. 

Arden. J. W.. and N. H. Gale. Separation of 
Trace Amounts of Uranium and Thorium and Their 
Determination by Mass Spectrometric Isotope. Dilu- 
tion. Anal. Chem., v. 46, No. C. May 1974, pp. 
687-691. 

" American Nuclear Society. HTGR Fuel Fabri- 
cation Reprocessing Units Being Developed. Nu- 
clear Ind., v. 21. No. 6. June 1974. pp. 26—29. 

7 American Nuclear 1 Standardized HT GR 
Design for "Series". of 1.500. Megawatts Plants. 
Nuclear Ind., v. 21, No. 1, January 1974, p. 25. 
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breeding cycle, a LWBR replacement core 
could be produced without further mining 
or enrichment of uranium ores. Successful 
operation of the demonstration core might 
permit conversion of operating or presently 
planned PWR's to LWBR cores without 
extensive and costly changes to existing 
installations. 


The conversion of thorium-232 to ura- 
nium-233, using neutrons released by 
nuclear fusion, was also under investiga- 
` & 
tion. 


"Brand. D. Fusion Devices Hold Promise for 
Producing Nuclear Fuel From Two Common Fle- 
ments. Wall Street J.. v. 184. No. 29, Aug. 9, 1974, 


p. 28 


Tin 


By Keith L. Harris 


The world supply of tin trended from 
undersupply during the first half of the 
year to a balance between supply and de- 
mand by yearend as combined releases of 
over 24,000 long tons? of tin from the 
U.S. Government stockpile and the Inter- 
national Tin Council (ITC) buffer stock 
and a world economic downturn helped 
offset the deficiency between world mine 
production and world consumption. World 
mine production dropped 2% from the 
1973 level to 228,000 tons. Prices, forced 
upward by currency problems, tight metal 
supply, inflation, and speculation during 
the first half of the year, settled into the 
lower sector of the ITC price range at 
the end of the year. 


U.S. consumption of primary and sec- 
ondary tin decreased 13% to 64,700 tons. 
The major uses for tin were in tinplate, 
34% ; solder, 24% ; bronze and brass, 14%; 
Chemicals including tin oxide, 896; and 
babbitt, 5%. Most of the nation's tin, in 
the form of slabs, bars, and ingots, came 
from Malaysia and Thailand. Less than 200 
tons of tin from mines in Alaska, Colorado, 


and New Mexico was mined domestically. 
About one-fifth of the tin used in the 
United States in 1974 was reclaimed from 
scrap at about 85 secondary smelters. 

The only primary tin smelter-refinery 
operating in the United States in 1974 was 
the Texas City, Tex., facility of Gulf Chem- 
ical & Metallurgical Co. (GCMC). The 
major feed to the smelter was tin concen- 
trate from Bolivia's State-owned Corp- 
oración Minera de Bolivia (COMIBOL). 

The average New York price for prompt 
delivery Straits (Malaysian) tin in 1974 
was 396.266 cents per pound, a significant 
increase from the 1973 average of 227.558 
cents per pound. 

In May, the ITC reacted to increased 
production costs by raising the floor and 
ceiling prices for tin by 34% and 38%, 
respectively. The General Services Admini- 
stration (GSA) sold 23,457 tons of tin 
from the stockpile through commercial 
channels. 


1 Physical scientist, Division of Nonferrous Met- 
als. 

? Unless otherwise specified all units are long tons 
of contained tin. 


Table 1.—Salient tin statistics 


(Long tons) 
1970 1971 1972 1978 1974 
United States: 
Production: 
Ine W W Ww Ww W 
Smelter ern wc mee NA 4.000 4.300 r 4,800 6,000 
Secondary ................-..----.-- 20,001 20,096 20,180 20,471 18,897 
Exports (including reex port) 4,452 2,262 1,184 3,406 8,415 
Imports for consumption: 
„„ ß 50,554 46,940 52.451 45.845 39.602 
Ore (tin content) 2222 4,667 3,060 4,216 r 4,798 5,871 
Consumption : 
Primar 52,957 51,980 53,501 58,142 51.611 
Secondaerrr gg 20,880 11,970 15,700 16,498 18,131 
Price: Straits tin, in New York, aver- 
age cents per pound ..............-- 174.185 167.344 177.469 227.558 896.266 
World production: 
, d keeles 228.500 232.232 1 240.331 7 232,358 227.642 
Sil 8 223,696 231.901 236.331 "228,336 225.501 
r Revised. NA Not available. W Withheld to avoid disclosing individual company confiden- 
tial data. 
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Legislation and Government Programs.— 
GSA continued commercial sales of surplus 
tin during the year. On April 29, sales of 
grade A tin from the stockpile were limited 
to U.S. consumers only, although export 
of grades B, C, and D tin continued. GSA 
also limited the amount of tin any one 
customer could purchase per day to no 
more than 10% of the remaining tin of 
each grade. Sales for the year totaled 
23,469 tons, of which 23,457 tons were 
commercial. Shipments for the year totaled 
23,554 tons. At yearend there was an ex- 
cess of 166,948 tons above the 40,500-ton 
objective, of which 6,822 tons was author- 
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ized for sale by Congress. Over 140,000 
tons of tin has been released from the 
Government stockpile since sales com- 
menced in 1962. A bill seeking authori- 
zation to sell an additional 100,000 tons of 
stockpiled tin was submitted to Congress 
but received no action during the year. 

The Office of Minerals Exploration 
(OME), U.S. Geological Survey contin- 
ued its program of offering participatory 
loans for tin exploration up to 75% of 
approved costs. 

The depletion allowance for tin remained 
at 22% for domestic deposits and 14% 
for foreign deposits. 


DOMESTIC PRODUCTION 


PRIMARY TIN 


Mine Production.—Domestic production 
of tin in 1974 was less than 200 tons. Most 
of the year's output came from Colorado 
as a byproduct of molybdenum mining. 
Some tin concentrate was produced at 
dredging operations in Alaska and placer 
operations in New Mexico. 

The Lost River Mining Corp., Ltd., a 
subsidiary of P.C.E. Explorations Ltd., was 
evaluating a tin-tungsten-fluorspar property 
on Alaska's Seward Peninsula, and entered 
into a long-term agreement with the Bering 
Straits Native Corp. Bering received an 
option to acquire cquity interest in any 
subsequent mining operation while assist- 
ing Lost River in financing the $80 million 
operation. À feasibility study has been com- 
pleted on mining and milling facilities for 
a 4,000-ton-per-day open pit operation. 
Lost River plans to develop an airstrip 
and deep-water port facilities near the 
property. 

Smelter Production.—The only smelter 
in the United States is the Texas City, 
Tex., facility of GCMC. In 1974, GCMC 
received 5,877 tons of tin in concentrate 
from Bolivia which formed the base load, 
together with domestic tin concentrate and 
secondary tin-bearing materials. GCMC 
was operating under a 10-year contract 
negotiated with Bolivia in which Bolivia 


guaranteed to deliver 6,000 tons of con- 
centrate to GCMC in each of the first 3 
years of the contract. 


SECONDARY TIN 


The United States is the world’s leader 
in the production of recycled, or second- 
ary, tin. The United Kingdom, West 
Germany, Austria, and Australia also pro- 
duce secondary tin in significant quantities. 

Of the tin recycled during 1974, 89% 
was an alloy constituent of reclaimed 
bronzes, brasses, solders, and bearing and 
type metals. A small amount also remained 
in chemical compounds. Only 11% of the 
recycled tin, mostly from new tinplate 
scrap, found its way to market as metal. 
This latter volume provided only 2% of 
the total tin supplied to U.S. consumers 
in 1974, a proportion which does not vary 
appreciably from year to year. 


Secondary tin furnishes about 25% of 
the total U.S. tin supply each year. In 1974 
secondary tin produced in the United 
States decreased 8% from the 1973 level 
to 18,897 tons. 


Five companies in 11 States were en- 
gaged in the detinning business in 1974. 
Normally the raw materials used are tin- 
plate scrap and spent chemicals or tinning 
solutions. 
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Table 2.—Secondary tin recovered from scrap processed at detinning plants in the 


United States 
1978 1974 
Tinplate scrap treated ddl «44 long tons 164,158 106,428 
Tin metal recovered in the form of— 

JJ n ao lu ui i Eee ul do 1.416 1.426 
Compounds (tin content) 7:i7⁊h „ do 677 576 
F ]ͤͥͤE—ʃꝗ e ³ĩ³ é EE do .... 2,098 2,002 
Weight of tin compounds produce. do 1.450 1.068 

Average quantity of tin recovered per long ton of tinplate scrap used 
pounds 6.13 6.35 
Average delivered cost of tinplate crao sz per long ton $48.90 $119.77 


1 Recovery from tinplate scrap treated only. In addition, detinners recovered 364 long tons (371 
tons in 1973) of tin as metal and in compounds from tin-base scrap and residues in 1974. 


Table 3.—Tin recovered from scrap processed in the United States, by form of recovery 


(Long tons) 
Form of recovery 1973 1974 
Tin metal: 
At detinning plants A 1,737 1,776 
At other pla MM 275 218 
7 Gu n EE 2,012 1,989 
Bronze and brass: 
From copper-base scrap g? 9,428 8,797 
From lead and tin-base scrap __...-__.___--_--..-------------~--- 59 26 
Total., Sec dd ee ee eee 9,487 8,822 
SS.... Sees ee ee ͤ cR ee ee see ko 5,488 5,235 
Type Metal 2: ]5Ü”!u¾˙]ſdſ Ad eee y EE 1,052 
CFC ec du o uer Dre pou rrr ENEE e 8 761 561 
Antimonial lee a 948 717 
Chemical compound 44444 727 590 
Miscellaneoddgſſdg⅛,l ĩ«ð ?⁊5?ẽ TP 12 12 
%Cöͤĩĩĩ ] ˙ð¹v¹w½v ] ³ . ß y 8,978 8,086 
Grand total ]¾˙ ete ĩ u K 20,471 18,897 
Value (thousand T— ' : $104,377 $167,774 


WEE EE 
1 Includes foil, cable lead, and terne metal. 
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Table 4.—Shipments of metal cans ' 


(Thousand base boxes 2) 


1974 
Type of can 1973 1974» change 
(percent) 
FOOD AND BEVERAGE 
Fruit and fruit juices en 14,526 14,547 ＋ 0.1 
Mo pun and. 5 EE 23,914 25,581 ＋ 6.9 
ilk, evaporated and condensed ........................-..-.-- 2,245 

Other dairy products eet 298 | 23,608 +41.7 
Soft drinks EE 36,009 35,700 —.9 
BOOP E EE 48,429 52,500 +8.4 
Ment and pff 8,681 8,555 — 3.4 
Fish and other seafoods ___..._--.------------~---~----------- 8,018 8,225 +6.9 

Coa ele 3,640 3.365 —1. 
Lard and herein 1,745 2,028 4 16.2 
, dd — 1,845 1,494 +11.1 
Pet foods: een atti ere eee eae tae aes 7,121 7,042 —1.1 
All other foods, including soups ------------------------------ 14,280 15,814 + 10.7 
Tbe) «leet ak a eee ene 160,261 168,454 45.1 

NONFOOD 
Oll. 2cxcteccnds exu ot EE 2,726 2,451 —9.9 
Paint and varnish `. 5,432 5,081 — 6.5 
Antifreeze do. el v ocrcccamdosccnduuudses ꝛĩͤ ĩðͤ 8 803 (*) (*) 
Pressure packing (valve type) -_------------------------------ 6,108 5,765 — 5.5 
All other nonfood sss 4444„4„%7ͥ 5.278 5,260 — 3 
OUR) WEE 19,887 18,568 — 6.4 
"Grand ! 8 180,088 187,017 4- 8.9 
BY METAL 

Steel-base boxes En 146,506 147.598 ＋ 7 
Short tons (thousand) 5,792 5,821 4.5 
Aluminum-base bones 88,582 $9,428 +17. 


P Preliminary. 

1 Includes tinplate and aluminum cans. 

2The base box, a unit commonly used in the tinplate industry, equals 31,860 square inches of 
plate or 62,700 square inches of total surface area. " 

3 Data for evaporated and condensed milk are now included under "'dairy-based products. 

4 Included with “all other nonfoods.”’ 


Source: US Department of Commerce. 
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CONSUMPTION 


U.S. consumption of primary and sec- 
ondary tin declined 11% and 20%, respec- 
tively, with the total consumption of tin 
down 13%. The marked decrease in tin 
consumed for solder, down 9, 388 tons, 
accounted for the majority of the decline. 
Consumption of tin for tinplate increased 
5%, regaining its place as the most im- 
portant use of tin, after being second to 
solder in 1973. However, the average 
amount of tin per short ton of tinplate 


continued to decrease with an average of 
9.6 pounds of tin used per short ton of 
tinplate compared with 9.7 pounds in 1973. 
Consumption of tin increased slightly in 
bar tin, chemicals including tin oxide, and 
terne metal but decreased in all other 
sectors. U.S. brass mills consumed 1,013 
tons of primary tin and 276 tons of sec- 
ondary tin compared with the 1973 levels 
of 1,045 tons and 501 tons, respectively. 


Table 6.—Consumption of primary and secondary tin in the United States 


(Long tons) 
1970 1971 1972 1978 * 1974 
Stocks Jan. 111142222222 23,441 21,165 18,557 18,490 18,241 
Net receipts during year: 

Fl ³oOmAAĩſ AAA 52.096 51,727 55,074 59,175 64,507 
Secondary ...........-..---2222-.2.-222-2..-- 2,502 2,491 2,191 4,025 2.249 
% ñ(. ⅛ -:. ee DL eui 19,748 16,179 18,892 13,695 12.102 
Total receiy'f tg 444 74.346 10,397 71,768 76,895 68,858 
Total availabdeſeui - 97,787 91,562 90,820 95,885 87,099 

Tin consumed in manufactured products 
MAry EE EEN 62,957 51.980 58.501 58.142 51.611 
Seon ĩð?ö y crRB-ESORIC-4aZcue c 20.880 17.970 15,700 16,498 13,131 
Tot] ee anale leu Lu LAE eM ard 13,831 69,950 69,201 74,640 64,742 
Intercompany transactions in scrap ...........- 2,185 8,055 2,629 2.504 2,449 
Total processed _____---------------------— 16.622 78,005 71,880 77,144 67,191 
Stocks Dec. 81 (total available less total processed) 21,165 18,557 18,490 18,241 19,908 


r Revised. 


1 Stocks shown exclude tin in transit or in other warehouses on Jan. 1, as follows: 1970—80 
tons; 1971—10 tons; 1972—140 tons; 1973—970 tons; and 1974—810 tons. 


Table 7.— Tin content of tinplate produced in the United States 


Tinplate waste— 


Tinplate (ail forms) 


waste, strips, Tín per 

Year cobbles, etc., Gross weight Tin content ! short ton 

gross weight (short tons) (long tons) of plate 

(short tons) (pounds) 
1 ;Ü— 625,998 5,590,038 25.127 10.1 
19071 See TT é 547,959 6,297,970 28,669 10.0 
1919 88 501.996 4,706,491 21,070 10.0 
1078. os ee eee ease 522,048 4,908,847 21,261 9.7 
1914. o nmm 8 440,866 5,182,890 22,828 9.6 


1 Includes small tonnage of secondary tin and tin acquired in chemicals. 
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Table 8.—Consumption of tin in the United States, by finished product 
(Long tons of contained tin) 
1973 1974 

Primary Secondary Total Primary Secondary Total 

Alloys (miscellaneous) ..... 799 279 1,078 508 294 802 

Babbitt tt 2,524 951 8,475 2,268 986 8,254 

Bar tin ...........-..----. 705 W 705 799 W 799 

Bronze and brass .......... 8,6506 6,410 9,976 8,660 5,798 9,358 
Chemicals including tin 

«;O—⁊m ] ͤꝗr!5 8 2.852 1.976 4.828 3,418 1.446 4,864 

Collapsible tubes and foil 1,001 1,002 929 24 958 

Solder 18.775 5,952 24,727 11,876 8,963 15,339 

Terne metal .... 315 55 370 359 135 494 

Tinning ............-..-.-- 2,541 44 2,585 2,478 46 2,528 

Tin platte 21.267 T 21,267 22,328 eg 22,328 

Tin powder 1,459 W 1.459 1.310 W 1,810 

Type metal! 80 560 640 118 221 839 

White metall“ 2,000 108 2,103 1,781 192 1,973 

Other -= 18 107 425 379 27 406 

Total <2) 6.352322 68,142 16,498 74,640 51.611 13.131 64,742 


W Withheld to avoid disclosing individual company confidential data; included with “Other.” 
1 Includes secondary pig tin and tin acquired in chemicals. 
3Includes pewter, britannia metal, and jewelers’ metal. 


STOCKS 


Yearend stocks of plant-held pig tin were 
15% above the corresponding period of 
1973. Tinplate mills, the largest consumers 
of pig tin, held 73% of the plant-held 
pig tin stocks at yearend. During the year, 
stocks rose to the year high of 9,090 tons 


in May, then fluctuated, ending the year 
at 8,952 tons. Tin in transit and jobber- 
importer held stocks were down from those 
in 1973 while tin in process and tin 
afloat to the United States recorded in- 
creases. 


Table 9.—U.S. industry yearend tin stocks 


(Long tons) 
1970 1971 1972 1978 1974 
Plant raw materials: 
Pig tin: 
/ ³˙¹äiA˙¹- Une eL es Zasa 9,451 7,779 8,152 r 7,587 8,645 
Send 222 255 254 r 887 307 
In process! Lll cL c cll -m 11,492 10,528 10,084 * 10,367 10,956 
S ͥ ⁰ A 21.165 18.557 18.490 r 18,241 19.908 
Additional pig tin: 
In transit in United States 10 140 445 970 810 
Jobbers-importers __----------------------—— 1,635 1,630 2,120 1,186 680 
Afloat to United States = 8,500 4,510 8.725 3,630 4,840 
Total ee 5,145 6,280 6,890 5,185 5,830 
Grand total 26,310 24,887 25,380 r 28,978 25,788 
r Revised. 
1 Tin content, including scrap. 
PRICES 


Prices of tin metal on the world markets 
were influenced by tight supply, inflation 
caused by higher oil prices, currency prob- 
lems, and speculation during the first half 
of the year. In the latter half, prices 
declined following decreased world de- 
mand. 


Average prices for the year reached 
record highs for all markets. The average 
price for cash tin on the London Metal 
Exchange (LME) was £3493.61 per metric 
ton (372.16 cents per pound) compared 
with £1960.44 per metric ton (218.04 
cents per pound) in 1973. The average 
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Penang price for ex-works Straits tin was 
M$1,136.63 per picul? (354.12 cents per 
pound) compared with M$686.28 per picul 
(213.55 cents per pound) in 1973. 

The Penang price for ex-works Straits 
tin began the year at M$820 per picul 
(255 cents per pound) and rose erratically 
to the year high of M$1,380 per picul 
(430 cents per pound) in late April. Profit 
taking actions caused the price to drop 
during May but with the upward re- 
vision of the ITC buffer stock range, the 
price climbed up again in June. After June, 
the Penang price, in general, declined, 
with the price passing through the ITC 
established ceiling price of M$1,050 per 
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picul (327 cents per pound) on October 
7. The Penang price had remained above 
the ITC ceiling prices since November 
9, 1973. At yearend the Penang price was 
M$920 per picul (287 cents per pound), 
just inside the lower sector of the buffer 
stock range. 

The LME introduced a new high-grade 
tin contract August 1. Prior to the intro- 
duction, tin traded on the LME was 
standard tin of 99.7596 purity. With the 
closure of the Williams, Harvey & Co., 
Ltd. smelter, the source of standard tin 
for the LME, supplies of standard tin 
became scarce, causing the LME to init- 
ate the 99.8596 high-grade tin contract. 


Table 10.—Monthly prices of Straits tin for prompt delivery in New York 
(Cents per pound) 


1973 
Month 
High Low 

Januar 180.000 177.750 
February ...........-.- 202.500 181.250 
JJV envers 210.000 201.000 
April 204.000 199.000 
r ee ee 214.000 202.000 
Jann 218.750 207.500 
ine a oen 241.150 218.000 
Au gu 248.500 239.000 
September ............. 241.750 238.750 
October 252.000 289.000 
November 284.750 252.000 
December 345.000 274.250 
Average 345.000 177.750 

Source: Metals Week. 


1974 
Average High Low Average 
179.045 813.500 280.000 298.136 
192.014 383.000 325.750 351.492 
205.102 406.750 366.500 389.405 
202.400 467.000 408.500 440.762 
209.114 470.000 427.000 456.875 
212.274 473.250 448.000 462.813 
287.548 449.250 412.500 426.568 
243.565 432.000 414.250 422.977 
240.308 484.000 404.500 415.913 
246.909 899.500 347.750 367.420 
262.440 384.000 365.000 370.961 
300.461 366.000 340.750 361.869 
227.558 473.250 280.000 896.266 


FOREIGN TRADE 


Tin supplied by GSA sales of surplus 
stockpiled material lowered U.S. depen- 
dence on imports, as reflected by a 1496 
decline in tin metal imports in 1974. Of 
the 39,602 tons of tin metal imported, 
Malaysia furnished 52%; Thailand, 15%; 
Indonesia, 10% ; and the People’s Republic 
of China, 8%. Imports of tin-in-concen- 
trate destined for the Texas City, Tex., 
smelter totaled 5,877 tons, up 31% from 
the 1973 level. Bolivia supplied all the 
concentrate. 

Exports of metal from the United States 
more than doubled to 8,415 tons, the 
majority of which (5,585 tons) was ex- 
ported prior to the late April GSA export 
restriction on grade A tin sold from the 
stockpile. 


Small tonnages of secondary tin enter the 
United States as alloy constituents in 
recyclable solders or other alloys, or as 
tinplate or other scrap, dross, skimmings, 
and residues. These imports are reflected 
in consumption figures and account for the 
differences normally encountered between 
U.S. production and consumption of sec- 
ondary tin. Imports and exports of tin in 
alloy such as babbitt, solder, type metal, 
and bronze are shown in the Minerals 
Yearbook chapters on Copper“ and 
“Lead.” Ferrous scrap exports, including 
those of tinplate and terneplate scrap, are 
not classified separately. 


3 One Malaysian dollar (M$) —US$0.4154; one 
picul= 133.33 pounds. 
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Table 11.—U.S. exports and imports for consumption of tin, tinplate, and 
terneplate in various forms 


Tinplate circles, Tinplate 


Ingots, pigs, and bars Tinplate and terneplate strips and cobbles scrap 
D Exports Reexports Exports Imports Exports Imports 
ear — — ———— ee —————— OO ————— ——————— 
Quan- Quan- Quan- Quan- Quan- Quan- 
tity Value tity Value tity Value tity Value tity Value tity Value 


(long (thou- (long (thou- (long (thou- (long (thou- (long (thou- (long (thou- 
tons) sands) tons) sands) tons) sands) tons) sands) tons) sands) tons) sands) 


1972 ... 857 32.915 277 $1,055 245.355 $51.929 466.455 $107,844 4,076 $552 15.214 $437 


1973 ... 2,540 12,099 866 3,236 354,393 89.704 7 421,268 7 105,961 21.563 2,678 7 10,663 384 
1974 ... 5,908 47.774 2.507 15,700 427,938 166,843 284.818 98.349 15,532 2,664 11,290 861 
r Revised 


Table 12.—U.S. imports for consumption and exports of miscellaneous tin, 
tin manufactures, and tin compounds 


Miscellaneous tin and manufactures Tin compounds 
Imports Exporta Imports 
Tinfoil, Tin scrap 
tin powder, and other 
flitters, Dross, skimmings, tin-bearing 
Year metallics, scrap, residues, material, 
tin and and tin alloys, n.s.p.f. except Quantity Value 
manufactures, tinplate (long (thou- 
n.s.p.f. scrap tons) sands) 
Value Quantity Value Value 
(thousands) (longtons) (thousands) (thousands) 
1912. „ $6,501 1,804 $2,140 $3,392 152 $477 
1978 cun 6,956 1,281 1,322 3,262 154 645 
1974 .....-...--- 9,331 1,761 1,186 5,950 186 1,316 


Table 13.—U.S. imports for consumption of tin, by country 


1973 1974 
Country Quantity Value Quantity Value 
(long tons) (thousands) (long tons) (thousands) 
Concentrates (tin content) : 
Bolivia o puel eee eee 8 1 4,782 $18,466 5,877 $35,999 
South Africa, Republic oft (1) () E Se 
United Kingdom ...................- 16 46 PN TE 
VV d WEE r 4,798 18,511 5.877 35.999 
Metal : 3 
Australia 2.62 526552 8 1,963 8,261 396 2,487 
Belgium-Luxembourg ................ 118 521 10 92 
Blilß ³ĩðV?³5³A ³ 832 3.821 1. 135 8.571 
Brazil ee Wh 8 594 2.676 1,238 8,360 
nl ͤ—?—-iw—l— 88 25 109 30 227 
China, People's Republic of .......... 1,727 7,801 8,283 9,396 
Denmark ⁵ð˙ð e ð e ce um Get 25 206 
France ß neu E tm WS Se 10 95 
Hong Kong 172 720 25 209 
ET, TE 10 43 a) ER 
Indonesia 2,829 12,016 4.120 80,340 
P11 ³·¹⁰b eo ee ees Gs Ge 202 1,692 
Malaysia `. 28,255 121,469 20,668 164,154 
Mexico oS ot oe ee ee Sed 67 136 E zs 
Netherlanßd sq 45 241 194 1,781 
Nigeria ` 2 105 419 621 4,521 
Switzerland ............-.-..-.-...-- m dag 30 247 
i o ⅛ðQAA ³ 6 -M 251 1.085 115 668 
FHF ð 7.964 32.164 5.766 41.500 
United KingdoHEU᷑! 888 3.764 1.834 15.095 
M ͤ⁰˙¹òLAAAFrw»πwπwπFWWZ See a ee 45,845 195,246 39,602 289,592 
r Revised. 


lLess than !4 unit. 
3 Bars, blocks, pigs, grain, or granulated. 
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WORLD REVIEW 


INTERNATIONAL TIN AGREEMENT 


With the price of tin above the ITC 
established ceiling price from late 1973 
until October 1974, and the buffer stock 
virtually depleted, the ITC, operating 
under the Fourth International Agree- 
ment (ITA), had little option but to re- 
view disposals from the U.S. stockpile or 
raise the ceiling price during the four 
sessions of 1974. 


At the April meeting, producing nations, 
citing increased production costs, asked for 
a 40% increase in the floor price. The 
consuming nations objected to such a large 
increase. The meeting was adjourned and 
reconvened late in May after the consum- 
ing nations representatives conferred with 
their respective governments. A com- 
promise was reached and, effective May 
30, the price range was revised as follows: 


Previous range Revised range 
U.S. U.S. 
M$/picul equivalent M$/picul equivalent 
cents / pound cents /pound 

Floor priſt˖eee 685 198 850 265 
Lower sector .........-.--.-..2-222.22-222- 685—675 198-210 850—940 265-298 
Middle sector _.___-.--_--_---_--__--_-- 675—120 210-224 940—1,010 298-315 
Upper sector 120—160 224-231 1,010-1,050 315-321 
Ceiling pricneekk 1760 237 1,050 827 


Even with the 38% increase in the 
ceiling price, the Penang price did not 
drop below the ceiling price until October 
8, after GSA had sold more than 23,000 


tons from the stockpile and the ITC had 
sold 845 tons from the buffer stock up 
to that period in the year. 
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Table 14.—Tin: World mine production by country ' 


(Long tons) 
Country 1972 1978 1974 P 
North America: 
Canada See 1 157 130 138 
Mexicó EE en r 347 287 394 
United S d W W W 
South America: 
A ³ĩ·’ d Sec * 650 425 * 390 
Bolivia Lou EE r 30,986 29,838 29,032 
FFII deae REM A, er 3,732 8.682 33,750 
Peru (recover able hl r 124 218 * 230 
Europe: 
Czechoslovak i. 157 ©3160 141 
France: eg tore ee ted yk ⁊ et a ane 808 806 140 
Germany, East * 1,000 1,100 1,100 
Fee ⁵ ðùͤA/ mk Ee 520 426 
SSP œ ⅛¾ ñ A ͤ . RE LE 373 843 422 
Mi ee a a ee ae eee SE Oe EE 28,500 29,000 29,500 
United Kingdom .............. --- 22. -.22222222.2.-- 8,274 8,728 8,188 
Africa 
FU!!! Ee de 110 * 100 * 3 100 
Camerooe nn: 24 e 3 35 e 3 36 
eee, e e . r 12 15 4 
/ ͥ ͥ ͥ AAAA—TZZA IE Mac LE ELE r 90 92 78 
Nigéria e . LEE EE 6,625 5,736 5,369 
Rhodesia, Southern *8 LLL c LL LL22l lel 22s r 590 r 590 590 
Rwanda ° EE EE 1,300 1,300 1,280 
South Africa, Republie oa 2,125 2,634 2,436 
South-West Africa, Territory of (recoverable) ...... 979 779 * 740 
KEEN CTS 51 28 11 
Uganda c 79 48 196 
Zaire Metu eR BE EHE . ANT T 5,866 5,353 4,314 
r uu e 324 e824 
Asia: 
i ae EE r 666 601 567 
China, Peoples Republie lalalsW 20,000 20,000 20,000 
Indonesia Zeene enge eg 20,992 21.945 24,626 
%%% ts ie Oa es 859 796 539 
Korea, Republic of .... 2 Lc „ 1 8 14 
ÉITER re 570 r e 550 585 
6Ii!;;; ů y y arai ee ue T 75,619 11.121 67,048 
Ill ³Ü·W5 Vd 21.723 20.591 20.018 
Vietnam, North* |... LLL -MMMM 190 190 240 
Oceania: Australia LLL Lc L2 en r 11,808 10,105 9,990 
a VD NEE r 240,331 232,858 227,642 
* Estimate. P Preliminary. r Revised. W Withheld to avoid disclosing individual company 


confidential data. ; 
E Data derived in part from the Statistical Bulletin of the International Tin Council, London, 
ngland. 
2 Total of COMIBOL output, COMIBOL purchases from lessees operating in COMIBOL mines, 
and medium and small mines' sales to ENAF plus their exports. 
3 Estimate by International Tin Council. 
Estimate according to the 60th annual issue of Metal Statistics (Metallgesellschaft) . 
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Table 15.—Tin: World smelter production by country 
(Long tons) 
Country 1972 1973 1974 P 
EE America: 
S G ³ðꝗAAuA — ÁÁ—— P 848 287 394 
United States? |... 1. LLL ccc LLL c2c- r 4,200 4,800 6,000 
South America: 
Bolivia eebe r 6,453 6,757 6,938 
Brazil 2. mec ceo mr 88 3,526 e 4 4,360 44.770 
Europe : 
elgium Ee ͥ ⁰ũ d ee nee E 8,861 8,611 8,364 
Czechoslovakia 8 * 90 * 90 
Germany, Eat 5 1,100 1,100 1,100 
Germany, Wee 845 1,022 1,362 
Portgu EE IS 596 516 443 
SDAIN I enis oe IL dian a y v Ei eee eI 4,206 4,191 6,063 
U.S.S.R.* 32232 8 28.500 29.000 29.500 
United Kingdo n — 20,996 17,391 11,894 
Africa: 
Morocco dJ AAA ⁰¹--- ðͤ2ͤK os 12 12 12 
J ⁰˙¹¹w-wn 6.637 5.889 5,456 
Rhodesia, Southern“??? ̃⁵1mnn scc LL r 590 T 590 590 
South Africa, Republic f- 767 860 * 840 
Gaire ERR MS RINT EES 1,378 954 617 
Asia : f 
China, People's Republic of © |... ............. 20,000 20,000 20.000 
Inden tomar pce aa 11,819 14,401 14.828 
Japan pct ²⁰¹˙.w. ⁵ ¾ K d my 1.329 1.329 1.307 
/// EENS r 520 * 500 530 
Malaysia E EE r 89,565 81,166 83,061 
Thailand E ee d tu d Pe MNES wee eat Nh? se a Bs 21,929 22,565 19,514 
Vietnam, North 150 160 190 
Oceania: Australia 6,916 6,795 6,608 
1 it 1 HEEN r 286,881 228,336 225,601 
* Estimate. P Preliminary. r Revised. 


25 Data derived in part from the Statistical Bulletin of the International Tin Council, London, 
ngland. 

z Includes tin content of alloys made directly from ores. 

8 Tin content of production from Metabol and Pero smelters plus exports by ENAF smelter. 

4 Estimate by International Tin Council. 

5 Estimate according to the 60th annual issue of Metal Statistics (Metallgesellschaft). 

* [ncludes small production of tin from the smelter in Singapore. 


Australia.—According to a study by the 
Australian Bureau of Mineral Resources, 
Geology, and Geophysics, Australia's tin 
reserves increased from 84,000 tons in 
1965 to 326,000 tons in 1973. The reserves 
could be further increased by improving 
tin recovery rates from alluvial deposits 
and sulfide ores, recovery of tin from 
tailings dumps and complex ores, geo- 
chemical and geophysical survey methods 
for tin, and offshore mining methods.* 

The Australian Government sold its 
entire strategic stockpile of tin early in 
the year because of the world shortage of 
tin and because Australia has become 
self-sufficient in tin. Associated Tin Smelt- 
ers Pty. Ltd. purchased the 400-ton stock 
which offset its production losses due to 
labor difficulties during the year. 

Renison Ltd., Australia's largest tin pro- 
ducer, started operation of its new heavy- 
media separation plant, thus increasing 
mill throughput from 450,000 to 700,000 


tons per year. Renison and Consolidated 
Gold Fields, Australia, Ltd., continued 
exploration of Tasmania's Mount Lindsay 
tin prospect during the year. 

The Aberfoyle group, consisting in part 
of Aberfoyle Ltd., Ardlethan Tin N.L., 
and Cleveland Tin N.L., diversified its 
exploration efforts in an attempt to reduce 
its heavy dependence on the price of tin. 
An exploration group formed by the 
Aberfoyle group and Cominco Exploration 
Pty. investigated a copper, lead, zinc pros- 
pect in southwest Tasmania. 

Reserves discovered by exploration at 
Ardlethan and Cleveland more than offset 
the amount of ore mined during the year 
but increased production costs necessitated 
the exclusion of 1.5 million tons of previous 
ore reserves as uneconomic. Reserves for 


‘Phillips. W. G. B.. and J. Ward. Australia's 
Tin Resources. 4th World Conf. on Tin. Kuala 
Lumpur. Malaysia. Oct. 30-Nov. 5, 1974. Interna- 
tional Tin Council, London, England, Paper No. 


1.2, 14 pp. 
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the group were placed at 5.6 million tons 
of ore containing 41,000 tons of tin com- 
pared with 7.0 million tons of ore con- 
taining 52,000 tons of tin in 1973. 

At midyear, Metals Exploration N.L. 
ceased tin mining at its Gibsonvale, New 
South Wales, alluvial tin mine following 
exhaustion of payable reserves. The mine 
and plant were placed on a care and 
maintenance basis until tin prices rise 
enough to resume production. 

Bolivia.—Of the 29,032 tons of tin-in- 
concentrate produced in 1974, COMIBOL 
contributed 19,726 tons, the medium miners 
6,439 tons, and the small miners 2,867 
tons. Total tin exports were 28,497 tons, 
2% over the 1973 level. Empresa Nacional 
de Fundiciones (ENAF), the national 
smelting company, increased its metallic 
tin exports from 6,304 tons in 1973 to 
6,938 tons in 1974. 

The Bolivian Government reduced roy- 
alties on tin exports following a 25% wage 
increase for tin miners. The private mines 
objected to the new royalty schedule be- 
cause the rates are based on c.i.f. market 
quotes and charged to all exporters, even 
if they were experiencing losses. The private 
mines requested a tax based on profits 
rather than export tonnages. High duties 
and low returns on capital were cited as 
reasons for lack of investment in tin mining 
over the past several years, as reflected 
in the overall decline in Bolivian tin pro- 
duction. 


A $600,000 mineral concentrating plant, 
under construction at Quime, was sched- 
uled to start operation January 1975. The 
plant was expected to bring many idle 
private mines back into operation by 
upgrading low grade concentrates to se- 
cure acceptance in the world market. 
Badly needed financial aid for the private 
mines was furnished by a $6 million World 
Bank loan. The money was used to up- 
grade existing mines and appraise their 
resources. 


A $24 million line of credit from 12 
European banks will be used for projects to 
increase production at several COMIBOL 
mines. Installation of tin preconcentration 
plants, application of new technology to 
increase tin recovery from ores and tailings, 
and improvements in transportation, ventil- 
ation, and electrical systems were some 
of the projects specified. A portion of the 
funds will be used to increase by 30% the 
output of the Caracoles mine, the site 
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of one of the richest tin lodes found in 
Bolivia in recent years. A crosscut about 
7,000 feet long, connecting two sections 
of the mine through unexplored ground, 
cut 16 tin veins. Production at the mine 
in 1974 was about 1,400 tons and reserves 
at yearend were 14,500 tons. 

Brazil.— About two-thirds of Brazil's tin 
output was mined in the Rondônia tin 
district, which includes all of Rondónia 
plus portions of the adjoining States of 
Amazonas and Mato Grosso. Mines in 
Goiás and Minas Gerais supplied the 
majority of the remainder with small 
amounts mined in Pará, Rio Grande do 
Sul, and Amapá. All the tin was produced 
from placer deposits. Tin reserves were 
estimated at 120,000 to 130,000 tons in 
Rondónia and 66,000 tons in the remainder 
of Brazil. Extensive undiscovered resources 
of tin possibly exist in southern Rondónia, 
Mato Grosso, southern Amazonas, Goiás, 
and southern Pará. Minor occurrences are 
found in Amapá, Paraiba, Rio Grande do 
Norte, Ceara, Bahia, Minas Gerais, Sao 
Paulo, and Rio Grande do Sul. 


The Government stimulated multimillion 
dollar investment in tin exploration and 
mining by: Outlawing production by in- 
dividual prospectors in Rondónia in favor 
of mechanized operations; increasing the 
Government controlled tin-in-concentrate 
price to 85% of the previous month's 
LME average price; and improving trans- 
port infrastructure in western Brazil making 
western mines more accessible to smelters 
in the southeast. Through August, the 
Government had granted 1,488 exploration 
licenses and 35 mining concessions covering 
over 150 square miles. The proliferation 
of mining companies occurred because of 
the small area allotted for each exploration 
license. 


Although six mining groups consisting 
of 102 companies were active in the 
Rondónia area, four groups accounted for 
virtually all the production. The Miner- 
ação Brumadinho Ltda. group, the largest 
producer, was 60%-owned by Brazilian 
cement interests and 40% by NL Indus- 
tries, Inc. The group controlled 17 mining 
companies, three of which were actively 
mining in the following five locations: 
Oriente Novo, Sao Domingos do Alto 
Candeias, Sao Lourenco, Cachoeirinha, and 
Macisa. Mineração Oriente Novo S.A., a 
subsidiary of Mineração Brumadinho, will 
take delivery of a 3-cubic-foot bucket 
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dredge manufactured by IHC Holland 
early in 1975. The dredge will be installed 
in the Cachoeirinha area. The Cachoeirinha 
pilot plant produced about 5 to 10 tons of 
concentrate per month but with the instal- 
lation of the new dredge, production could 
reach 100 tons per month. Output at the 
Oriente Novo mine was about 135 tons 
per month, the Sao Lourenco produced 
about 60 tons per month, and the Alto 
Candeias and Macisa mines produced 
about 20 tons of concentrate per month. 

The Paranapanema S.A. group, con- 
trolled by a Sao Paulo businessman, has 
eight registered mining companies, two 
of which were mining and six were pros- 
pecting. The group's mines at Massangana 
and Igarapé Preto each produced about 
100 tons of concentrate per month. 

The Cesbra/Philipp Brothers group, 
owned 50% by Cia. Estanifera do Brazil 
(Cesbra), (in which Patino N.V. recently 
increased its ownership from 33% to 
90.8%), and 50% by a Brazilian subsid- 
iary of Philipp Brothers, had 15 mining 
companies, only 1 of which, Mineração 
Brasiliense (Mibrasa), was actively mining. 
Mibrasa operated the only tin mining 
dredge in Brazil at the Santa Barbara mine. 
The dredge had produced up to 100 tons 
per month but production tapered off to 
20 to 35 tons per month due to poor 
ground conditions and lack of rain. In 
1975, the dredge will be moved to a 
new deposit in the Alto Candeias region 
of southern Rondónia where production 
of 50 tons per month was anticipated. 


The fourth group, Mineração e Pros- 
pecoés Minerais S.A., owned 60% by a 
Canadian firm and 40% by a Brazilian 
company, formed six mining companies, 
one actively mining, and five prospecting. 
The Jacunda mine produced about 400 
tons of concentrate during the first 8 
months of the year. Treatment plants had 
a capacity of up to 60 tons per month.* 


Indonesia.— With production of 24,626 
tons, 12% above the 1973 level and the 
highest output since 1957, Indonesia’s 
mine production continued to resist the 
downward production trends evident with 
other major world producers. Continued 
increases in tin output were stressed in 
Indonesia’s second 5-year plan ending in 
1979. To attain the increased output, P.N. 
Timah, Indonesia’s State tin mining enter- 
prise, ordered two new seagoing bucket 
dredges, scheduled to be in operation by 
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1977. Both dredges will be capable of 
dredging to 150 feet, have 22-cubic-foot 
buckets, maximum throughput of 1,275 
cubic yards per hour, and about 7 million 
cubic yards per year capacity based on a 
600-hour working month and buckets 
dredging at 75% capacity. P.N. Timah 
operated 28 dredges, 5 seagoing, about 
300 gravel pumps, and 1 open pit mine 
during 1974. 

P.T. Broken Hill Pty. Indonesia secured 
an exploration concession at the Kalapa 
Kampit lode mine in 1971. Dewatering 
of the mine commenced in 1974 and 
mining of bulk samples was to start early 
in 1975. Broken Hill has allocated $3.75 
million to the exploration and evaluation 
program. 

Expansion of the Peltim smelter at 
Mentok scheduled for completion by year- 
end 1975 involved the addition of three 
reverberatory furnaces with a new metal 
refining section. Capacity will increase 
18,000 tons to a total of 33,000 tons per 
year, enabling Indonesia to smelt all its 
mine output. Concentrate in excess of 
Peltim capacity was smelted in Malaysia. 

Malaysia.— Malaysia continued to lead 
the world in production, smelting, and 
exports of tin in 1974. A total of 67,048 
tons of tin-in-concentrate was mined, the 
lowest level since 1965 and down 6% from 
the 1973 production because of depletion 
of tin deposits and higher mining costs. 
At yearend there were 56 tin dredges, 
932 gravel pump mines, and 37 opencast, 
underground, and other miscellaneous 
mines in operation, reflecting a 5% in- 
crease in total active mines through the 
year. Gravel pump operations, worked for 
the most part by the same families that 
own the mines, accounted for 53% of the 
concentrates produced, while dredging by 
corporations furnished another 33%. Open- 
cast mines brought in 4% of the ore pro- 
duced; underground mines accounted for 
4% and the remaining 6% came from 
miscellaneous sources. The tin mining labor 
force increased 6% to 44,050 workers at 
yearend. 

Metal production, at 83,061 tons was 
2% above the 1973 level. Exports of metal 
increased to 83,878 tons from 79,958 tons 
in 1973. 

In a move to increase domestic control 
over its economy and correct racial eco- 


5 U.S. Embassy, Rio De I. 30. Brazil. State 
Department Airgram A-09, Jan. 30, 1975, 22 pp. 
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nomic imbalance, the Malaysian Govern- 
ment announced a policy of regulating 
foreign investment in future mergers and 
takeovers. The goal for the tin industry 
would be 70% domestic ownership by 
1990. The Malay national's (Bumiputra) 
share will be increased from 2% to 30% 
with the Chinese and Indian share at 
40% and foreign ownership at 30%. Tin 
production has been dominated by Chinese- 
owned gravel pumps and European-con- 
trolled dredging operations. No takeovers 
or expropriations were envisioned. Bumi- 
putra will secure a larger share of new 
mining areas for gravel pump ventures. 
The flow of foreign investment capital 
into the Malaysian economy will continue 
to be promoted to supplement capital re- 
quirements for rapid development. 

In April the Government imposed a 
variable surcharge on tin as part of a 
broad-based anti-inflation program. The tax 
ranged from 0% to 5% depending upon 
the price, starting when the price went 
above M$700 per picul (218 cents per 
pound) and increasing to 5% when the 
price went above M$1,200 per picul (374 
cents per pound). 


Perbadanan Nasional Bhd. (Pernas), 
Malaysia's national mining corporation, 
announced two tin finds, one off the coast 
of Malacca and the other offshore from 
Perak, in its 16,000-square-mile concession 
off Malaysia's west coast. The size of the 
finds was not published although the 
Malacca find was termed "substantial." 
Further driling was undertaken to estab- 
lish the size of the Perak deposit. Pernas 
was negotiating with overseas companies 
to exploit the deposits. 


A $500,000 feasibility survey of Selang- 
or's Kuala Langat forest reserve indicated 
rich, deep-seated deposits spread over 
40,000 acres. Many deposits occur below 
200 feet, well below the maximum oper- 
ating depth of existing dredges, indicating 
that the mining of the deposits will cost 
more than mining the shallow alluvial 
deposits of the Kinta Valley, the area con- 
tributing most to Malaysia's tin output 
during this century. Four dredges operated 
in the Kuala Langat district at yearend. 
Selangor Dredging Bhd. operated two 
dredges and Petaling Tin Bhd. and Con- 
zinc Riotinto Malaysia Sdn. Bhd. each 
operated one dredge. The Selangor State 
Government planned to operate three 
dredges in the area, the first, costing over 
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$5 million, to go into operation in mid- 
1976. 

Pahang State made available 240,000 
acres for tin prospecting in the Pahang 
Tenggara Development area. The State 
of Kelantan signed an agreement with 
Anglo-Oriental (Malaya) Sdn. Berhad for 
mineral prospecting of an area larger than 
50,000 acres. Kelantan has not been a 
major mining state in Malaysia. 

Production of  tin-in-concentrate by 
Berjuntai Tin Dredging Bhd. increased 
7% to 3,701 tons during its fiscal year. 
Building of the No. 8 dredge continued 
on schedule with a launching of a pontoon 
in November. The dredge will replace the 
No. 1 dredge which has been operating in 
Selangor for about 50 years. The estimated 
cost of the dredge, at $7 million, was 
about half the total cost for the seven other 
dredges the company owned. 

Southern Kinta Consolidated Ltd., with 
output of about 1,600 tons of concentrate 
in 1974, was refused renewal of a mining 
title to 100 acres of the Rasa Section in 
Selangor by the Selangor State Govern- 
ment. Upon appeal, Southern Kinta was 
informed that the title had been granted 
to another company. The dredgeable por- 
tions of the area would have provided up 
to 2 years of production for the Rasa 
dredge. 

Tronoh Mines Ltd. and Perak State 
Development Corp. (PSDC) formed a 
joint venture to exploit tin reserves in the 
Batang Padang area adjacent to Tronoh's 
existing leases. The company, owned 70% 
by Tronoh and 30% by PSDC, was the 
first joint venture between the private 
sector and a State government. A dredge 
of 800,000-cubic-yard-per month capacity 
will be ordered to mine the area estimated 
to have reserves of 122 million cubic yards 
grading 0.27 pound per cubic yard. 


Tronoh later was included in another 
joint venture in which the Selangor State 
Development Corp. holds 55%, Charter 
Consolidated (Malaysia), Sdn. Berhad, 
36%, and Tronoh 9%, that will develop 
deep-seated reserves in southern Selangor. 
Substantial work will be necessary to com- 
plete a feasibility study and mining plan 
but if findings are acceptable, mining oper- 
ations could start in 5 years. 

Gopeng Consolidated Ltd. acquired 550 
acres of mining land in the Mukim, 
Chenderiang District of Batang Padang, 
Perak, subject to 30% Bumiputra partici- 
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pation required by Malaysia's new eco- 
nomic plan. The need to replenish re- 
serves was evident from Gopeng’s declining 
production, down 12% from the 1973 
level, to 2,377 tons of concentrate in 1974. 

Conzinc Riotinto Malaysia, a joint ven- 
ture between Rio Tinto-Zinc (41.25%), 
Conzinc Riotinto of Australia Ltd. 
(13.75%), and Bethlehem Steel Corp. 
(4596), experienced numerous production 
problems with its new dredge requiring 
modifications to the treatment plant and 
design of the dredge itself. Production for 
1974 was 350 tons short of its designed 
capacity of 1,000 tons of concentrate per 
year. 

Pacific Tin Consolidated Corp., the only 
U.S. company mining tin in Malaysia, 
showed decreases in total yardage treated 
and tin recovered in 1974. Dredge No. 8 
was shutdown from May to November due 
to structural failure and collapse of the 
dredge's digging ladder. 

Syarikat Eastern Smelting Bhd. will move 
its smelting facilities from Penang Island 
to the mainland. Although the move would 
allow expansion of the facilities, the main 
reason for the move was to allow redevelop- 
ment of the present 13-acre site into a 
building complex. 

Nigeria.—Production of tin in Nigeria 
declined for the sixth consecutive year to 
5,369 tons in 1974, the lowest level since 
1934. Over the past several years, spiraling 
production costs had lowered the profit 
margin of operators to a point where signi- 
ficant reinvestment and exploration pro- 
grams had to be curtailed, forcing rapid 
depletion of minable ore bodies. Decreased 
royalties and high prices through the 
middle of the year gave operators a much 
needed opportunity to make a profit. 

Amalgamated Tin Mines of Nigeria 
(Holdings) Ltd., Nigeria’s largest producer, 
increased profits to $4.35 million during 
its fiscal year ending March 1974 com- 
pared with $0.99 million in 1973. Over 
$1.5 million of the profits was invested in 
much needed earth-moving equipment, two 
bucket wheel excavators, to begin operation 
in 1975. The investment, one of the largest 
in the Nigerian tin industry in many years, 
could be a precursor to increased mechani- 
zation of tin mining. Rising labor costs 
are forcing mechanization if the mines are 
to remain competitive in the international 
market. 


South Africa, Republic of.—Rooiberg 
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Minerals Development Co. Ltd. announced 
plans to open an underground mine at 
Vellefontein in the Transvaal. Reserves 
at the new lode mine were estimated at 
600,000 tons with an average head grade 
of 0.7% tin. Development costs will be 
over $2 million with production to start 
in 1977. Another $500,000 will be spent 
increasing capacity at Rooiberg’s "C" mine. 
Rooiberg was also considering construction 
of a new smelter with enough capacity to 
smelt the total mine output of the Republic 
of South Africa and of the Territory of 
South-West Africa. 

Thailand.— Depletion of onshore reserves 
and increased mining costs caused Thai- 
land’s tin production to decline 3% from 
the 1973 level to 20,018 tons in 1974. Al- 
though mining activity increased during 
the year to a total of 685 mines in operation 
at yearend, productivity declined. There 
were 22 dredges, 310 gravel pump and 
hydraulic operations, and 353 other mines 
producing tin at yearend. Gravel pump and 
hydraulic mines provided 47% of the out- 
put while dredges provided 33%. 

An alluvial deposit off the West Coast 
of Thailand was discovered by the Boon- 
soong Tin Dredging Co. and Leighton 
Mining Co. Indicated reserves of 40 mil- 
lion cubic yards grading 0.34 pound of tin 
per cubic yard were claimed. No develop- 
ment plans will be made until completion 
of exploration in mid-1975. 


United Kingdom.— Decreased output from 
Wheal Jane Ltd. was attributed to lower 
grade ore and lower recovery rates. Wheal 
Jane, the largest tin producer in the 
United Kingdom, treated 202,000 tons of 
ore, recovering 1,457 tons of tin-in-concen- 
trate compared with 1,585 tons in 1973. 

Geevor Tin Mines Ltd. increased its 
tin metal reserves 425 tons to 3,398 tons 
but its average recovery of tin concentrate 
per ton of ore treated dropped to 18 
pounds during the 6-month period ending 
September compared with 23 pounds 
during the corresponding period in 1973. 

Marine Mining (Cornwall), Ltd., a 
subsidiary of Marine Mining Corp. of New 
Jersey, applied for a lease to mine offshore 
alluvial deposits in the St. Agnes region. 
Mining will take place from a mobile plat- 
form resting on the seabed. Primary 
dressing by a wet gravity concentrator 
will take place on the platform with final 
treatment to take place onshore. 

Zaire.—Zairetain, 50% owned by the 
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Zairian Government and 5096 by Com- 
pagnie Géologique et Minière des Ingén- 
ieurs et Industriels Belges (Géomines), 
expanded capacity at its Manono mine to 
100 tons of concentrate per month by mid- 
1974. Expansion to 150 tons per month will 
be completed in 1975 by recommissioning 
a washing plant. The mine has reserves 
for 3 to 4 years of operation at the higher 
rate. Additional resource evaluation to 
extend operations would require substantial 
external capitalization. Production has de- 
clined from 2,155 tons of concentrate in 
1971 to 973 tons in 1974. 
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A three-phase plan to merge the tin- 
mining companies in Kivu Province passed 
into the second phase when Cobelmin 
Zaire, a subsidiary of Compagnie Belge 
d'Entreprises Miniéres, began administra- 
tion of Kivumines, Philipp Brothers Sobaki 
(Phibrake), and Somikubi early in the 
year. The third phase, to take place in 
1975, will bring Syndicat Minière de 
l'Etain (Symetain) into the merger. 
Zairian Government participation in the 
new organization, tentatively to be named 
Société Minière et Industrielle du Kivu 
(Sominki), was expected. 


TECHNOLOGY 


The Fourth World Conference on Tin, 
organized by the ITC and the Ministry of 
Primary Industries, Malaysia was held in 
Kuala Lumpur from October 30 to Novem- 
ber 5, 1974. Over 30 papers were presented 
on subjects ranging from world tin re- 
sources, prospecting, mining and processing, 
and smelting to marketing and consump- 
tion of tin. The need to improve resource 
data and recovery from ores presently 
mined, especially sulfide ores, and to ad- 
vance onshore and offshore prospecting 
and offshore mining methods were stressed. 
A new method of smelting low-grade con- 
centrate was discussed and trends in con- 
sumption and aspects of tin marketing 
were reviewed. Full proceedings of the 
conference will be published by the ITC. 

The Australian Tin Information Center, 
the ninth overseas office of the Tin Re- 
search Institute (TRI), was officially 
opened in April. Australia is unique among 
the major tin-consuming countries because 
it is also a significant tin producer. The 
TRI Australian office will provide the 
technological linkage between producer 
and consumer as well as the interdiscipli- 
nary expertise necessitated by the diversity 
of tin applications. 

A British patent was issued for a pre- 
treatment process to improve froth flota- 
tion of tin ore. A relatively low cost 
collector reagent for the froth flotation 
beneficiation of cassiterite has been de- 
veloped.’ 

Kivcet, a Soviet acronym for a oxygen- 
flash-cyclone-electrothermic smelting pro- 
cess developed in the Soviet Union, has 
been licensed to a West German firm for 
use in Western countries? The process is 
suited to one-step, continuous smelting of 


complex sulfide concentrates containing 
copper, lead, zinc, nickel, and other metals 
such as tin and cadmium. The process is 
said to have many advantages. If the con- 
centrate contains more than 20% sulfur, 
the roasting-smelting reaction is autogene- 
ous, actually having a net heat surplus, 
thus requiring less fuel, electrical energy, 
and oxygen per ton of charge. During auto- 
geneous smelting the low-volume off-gases 
are highly concentrated in SOs which may 
be converted directly to elemental sulfur 
or sulfuric acid. Metal recovery in the 
matte is very high and the slag is dis- 
carded directly from the system because 
the settling action in the electrical furnace 
helps free entrained matte from the slag 
layer. 

With an average annual growth rate of 
7% to 8%, world consumption of tin in 
chemicals has increased more rapidly than 
in any other area over the past 25 years. 
The TRI reviewed recent developments 
in organic and inorganic tin compunds.“ 
Triorganotin compounds, known for anti- 
microbial action, have found increasing 


o Wottyen, E., C. Neuber, and D. Luft (assigned 
to VEB Bergbau-und Hüttenkombinat Albert 
Funk"). Treatment of Tin Ore to Improve the 
Subsequent Froth Flotation Beneficiation Thereof. 
British Pat. 1,353,861, May 22, 1974 

7 Verheyden, A., and J. Hartmann (assigned to 
Citrex, S.A.). New Collector Reagent for Use in 
the Froth otation Beneficiation of Cassiterite, 
Columbium-Tantalum Ore, Fluorspar, Barite, Lead- 
Zinc Oxide Ore, Copper Oxide Ore, Iron Oxide 
or Other Oxide or Mineral Salt Ores. U.S. Pat. 
3,822.014, July 2, 1974. 

$ World Mining. Kivcet Process for Complex 
Ores. V. 10. No. 6, June 1974, pp. 27-28. 

° Evans, C. J. Developments in the Organotin 
Industry. Tin and Its Uses. Quart. Rev. Tin Res. 
Inst., pt. 1, No. 100, 1974, pp. 3-6; pt. 2, No. 101, 
1974, pp. 12-15; Tin Res. f: . No. 491. 

Fuller, M. J. Industrial Uses of Inorganic Tin 
Chemicals. Tin and Its Uses. Quart. Rev. Tin Res. 
Inst., No. 103, 1975, pp. 3-7. 
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applications in antifouling paints, timber 
preservation, and agricultural chemicals. 
Diorganotin compounds are especially im- 
portant as stabilizers for polyvinyl chloride 
and as catalysts in the production of poly- 
urethane foams. Direct uses of inorganic 
tin compounds in the ceramics and glass 
industries and as inorganic tin catalysts, 
as opposed to indirect uses such as those 
in the electrolyte solution for tin and tin 
alloy plating or as intermediates in organo- 
tin production, account for most of the 
tin consumed in inorganic chemicals. 
Hull fouling costs the U.S. Navy $70 
million in added fuel costs per year.“ Over 
the life of a ship, 25% of the fuel costs 
for operating the ship is linked to hull 
fouling. To prevent hull fouling and to 
lessen the frequency of hull maintenance, 
the U.S. Navy has been experimenting 
with organometallic polymers, the most 
promising of which appear to be the co- 
polymers of tri-n-butyltin or tri-n-propyltin 
and methacrylate. In tests at Pearl Harbor, 
the tri-n-butyltin/tri-n-propyltin methacry- 
late was still effective against fouling 
organisms after 3 years in the water. 


Research conducted at a U.S. university 
using triphenyltin acetate and chloride to 
inhibit the growth of tumors in mice has 
established that triphenyltin acetate has 
promise as a potential tumor growth 
inhibitor." 

A new, white metal-bearing alloy has 
been developed which is claimed to have 
higher strength, better bonding properties, 
less sensitivity to cooling rates, less tend- 
ency to segregate, superior ductibility, and 
good machinability.? New, stronger, and 
lower cost alloys for making relays, con- 
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nectors and springs were developed by a 
U.S. firm.“ The copper, nickel, and tin 
alloys can be 1596 stronger and sustain a 
40% greater load under repeated bending 
than copper beryllium, the strongest copper 
alloy currently used. 

A lead-bismuth alloy continuing up to 
1096 tin was developed for soldering 
aluminum.” 

After up to 20 years of observation, the 
TRI has shown that by careful selection 
of type and thickness of coating, by choice 
of substrate, and by various other methods, 
the risk of spontaneous growth of whiskers 
on tin coatings can be greatly reduced.” 
Recent developments in tin nickel plating 
and drawn and wall-ironed can manu- 
facture were reviewed by the TRI.” 

A new float glass process that allows the 
glass to be formed at the refining stage be- 
fore passing over a tin bath, resulting in 
glass of more uniformity, has been devel- 
oped by a U.S. firm.” 


10 Murray C. a Organomet Polymers Targeted 
at Bernae Eng. News, v. 53, No. 1, 
Jan. "es % 5 ie. 

in-Novations. V. 23, No. 9. Sept. 
15 Why 5 


uarterly ka Tin Research Institute. Tin 

ind ts Uses. A New Whitemetal Bearing Alloy. 
No. 103, 1975, p. 9. 

15 Chemical & Engineering v New Copper 
der A Strong Low Cost. V. 52, No. 42, Sept. 

` p 

i Tin International. Development in Tin Alloys. 
V. 47, 1974, dé 330. 

u Britton, C. Spontaneous Growth of Whiskers 
on Tin Coatings: 20 Years of Observation. Tin Res. 
Inst. Pub. 487; Trans. Inst. Metal Finishing, 


No. 
v. 157 1974, pp. 95-102. 
K., and C. J. Evans. D & I 
See A Can—Making Revolution. Tin and Its 
Uses: tu Rev. Tin Res. Inst., No. 100. 1974, 
PP LE 
E Review, Tin Research Institute. Tin 
Ni el Plating Today. No. 102. 1974, pp. 3-5. 
Y Tin International. EUN ‘Float Glass" Process. 
. 48, No. 4, 1975, p. 


Titanium 


By F. W. Wessel 


Demand for titanium in its various forms 
began to decrease during the second half 
of 1974. Production of pigment during 
the fourth quarter was 19% below the 
record high of 216,218 tons produced 
during the second quarter. Demand from 
the larger pigment consumers began to 
decline as early as March. ingot produc- 
tion held up well during the year, but 
the backlog of orders for titanium mill 
products became less. Domestic ore ship- 
ments declined about 7%. 

Prices moved up sharply during the 
first half and held at high levels until 
yearend. The price of pigment was de- 
controlled April 1, after which it joined 
other titanium commodities in an upward 
movement. 

Legislation and Govemment Programs.— 
About 16,000 tons of rutile was sold 
from the stockpile early in the year, 
leaving 39,000 tons on hand. Stockpiled 


under the "buy-back" provisions of its 
acquisition to RMI Co. and Titanium 
Metals Corp. of America (TMCA), its 
original producers. 

The Environmental Protection Agency 
(EPA) published guidelines for effluent 
limitations in terms of iron content, acidity, 
and total suspended solids. A few months 
later, EPA published a notice of intent to 
amend these guidelines.? An EPA report 
that included a study of 23 inorganic 
chemicals, including titanium dioxide, indi- 
cated that costs of waste treatment could 
be passed along to the consumer. In the 
case of titanium dioxide, such costs would 
bring about price increases ranging from 
0% to 20%.* 

1 Physical scientist, Division of Nonferrous Metals. 

3 Federal Register. V. 39, No. 49, Mar. 12. 1974, 
BE v. 39, No. 154, Aug. 8, 1974, p. 

3 Environmental Protection Agency. Economics of 


Clean Water—1973. December 1973, 120 pp.; avail- 


: ; : able from the U.S. Environmental Protection 
titanium sponge continued to be sold Agency, Washington, D.C. 20460. 
Table 1.—Salient titanium statistics 
1970 1971 1972 1973 1974 
United States: 
Ilmenite concentrate: 
Mine shipments 
short tons .. 920.964 113,610 743.401 813.400 755.299 
Value thousands $18,626 $15,936 $17,234 $21,041 $22,716 
Imports . Short tons 96,123 28.093 14,836 69.691 82,448 
Consumption ....... do 972,314 898,783 186,384 807,133 851,977 
Titanium slag: 
Imports do .... 134,996 152.661 298.259 237,248 236,272 
Consumption do .... 129,241 143,554 264,095 281,791 257,126 
Rutile concentrate, natural and 
synthetic: 
Imports do 243.259 227,784 r 220,533 208,808 235.5017 
Consumption ....... do .... 189,172 225,498 242,158 276,907 292,661 
Sponge metal: 
Imports for consumption 
do 5.981 2,802 8.808 5,172 6.963 
Consumption do 16,414 12.145 13,068 20,178 26,896 
Price per pound on 
December 1111 $1.32 $1.32 $1.32 $1.42 $2.25 
World production: 
Iimenite concentrate 
short tons 8,109,151 2,845,789 72,702,898 72,978,048 8,148,787 
Titanium slag .......... do 853,389 859,097 T 924,084 T 947,394 936,025 
Rutile concentrate, natural 
do . 459,507 423,825 r 351,880 r 374,445 869,117 


r Revised. 
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A bill to suspend the 7.596 ad valorem 
tariff on synthetic rutile became law in 
October. 

Government exploration assistance for 
rutile, available through the Office of 
Minerals Exploration, U.S. Geological 


MINERALS YEARBOOK 1974 


Survey, remained at 75% of the approved 
cost of exploration. The depletion allow- 
ance for ilmenite and rutile remained at 
22% for domestic deposits and 14% for 
foreign deposits. 


DOMESTIC PRODUCTION 


Concentrates.— Production and shipments 
of titanium-mineral concentrate in 1974 
decreased 5.2% and 7.1%, respectively; 
the quantity of TiO; shipped decreased 
6.0%. Rutile production was 6,266 tons, 
a decrease of 32.3% from that of 1973. 
The average grade of concentrate shipped 
was 57.4%, unchanged from 1973. In- 
creased production from the American 
Smelting and Refining Co. (ASARCO) 
mine, Ocean County, N.J., was more than 
offset by decreased production at the mines 
of NL Industries, Inc., Tahawus, N.Y.; 
Titanium Enterprises, Green Cove Springs, 
Fla.; and Humphreys Mining Co. Hum- 
phreys interrupted production to move its 


dredge and rough concentration plant 
from the worked-out deposit at Folkston, 
Ga., to a new deposit at Boulogne, Fla. 
In moving to Boulogne, the company left 
its dry mill at Folkston; rough concen- 
trates are trucked 13 miles to Folkston 
for finishing. Production continued with 
little change at the mines of E.I. du Pont 
de Nemours & Co., Starke and Highland, 


Fla.; and SCM Corp., Glidden-Durkee 
Div., Lakehurst, N.J. 
Reserves at ASARCO’s New Jersey 


deposit were estimated at more than 100 
million tons of sand containing 4% heavy 
minerals. 


Table 2.— Production and mine shipments of titanium concentrates ' 
from domestic ores in the United States 


Production Shipments 
(short tons, 
Year gross weight) Short tons TiOs content Value 
(gross weight) (short tons) (thousands) 
))); ee ee ee Sse ss 867.955 920,964 487.298 $18,626 
ug DEE 683,075 713,610 888.802 15.936 
1818 a os hans docena ta ste EE: 695,727 743,401 420,887 17.234 
J•ö§Üo ͤ m y 8 785.268 813.400 467.091 21.041 
ISTA. Lo . 0 . usan autem 744,572 165,299 433.310 22,115 


1 Includes a mixed product containing rutile, leucoxene, and altered ilmenite. 


Ethyl Corp. held about 2,000 acres of 
land under lease near Paris Landing in 
western Tennessee, where the McNairy 
formation contains ilmenite, rutile, zircon, 
and monazite. During 1974, the company 
conducted a pilot operation to obtain 
process data on the mining and beneficia- 
tion of these minerals. The pilot plant op- 
erates at about 5 tons per hour, and uses 
flotation to make a bulk concentrate to 
send to a conventional dry plant. The test 
program was to be completed by yearend; 
however, the company delayed its decision 


pending completion of the dry-plant test 
work and the results of further study 
of the effects of dredging on ground water. 
The project continued to be opposed by 
environmental groups, but the company's 
final decision was expected during the 
last half of 1975. 

Ferroalloys.— Production of ferrotitanium 
was higher than that of 1973, and was 
produced solely by Shieldalloy Corp., 
Newfield, N.J. As in 1973, higher grade 
alloys accounted for about 75% of the 
total produced. 
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Metal.—Production of titanium sponge 
exceeded that of 1973 by 17.596; in 
addition, 5,700 tons was received from the 
Federal stockpile by the original producers 
under a “buy-back” provision. Producing ne. 
companies were TMCA, Henderson, Nev., VVV 8 
owned by NL Industries, Inc., and Alle- Teledyne Titanium, Ine .....- 
gheny Ludlum Steel Corp.; and RMI Co., TESI CAE SS 
Ashtabula, Ohio, owned by National F „„ 
Distillers & Chemical Corp. and United Ss 
States Steel Corp. 


Production of titanium ingot was 36,132 
tons, a 2596 increase over 1973 levels. As 
in previous years, the following nine 
companies produced ingot: 


Plant location 


Midland, Pa. 
Whitehall, Mich. 
Torrance, Calif. 


Company 


Crucible Steel Co. of America - 
Howmet Corp 
Martin Marietta Aluminum, 


Albany, Oreg. 
Niles, Ohio 
Monroe, N.C. 


Henderson, Nev. 
Reno, Nev. 
Pomona, Calif. 


There were indications of decreased de- 
mand at yearend, originating mainly in 
the area of commercial aircraft production. 


Table 3.— Titanium metal data 
(Short tons) 
1970 1971 1972 1973 1974 
Sponge metal: 
Imports for consumption 5.931 2.802 8,808 5.172 6.963 
Industry stocks „„ 2,516 2,724 1.816 1.941 8,822 
Government stocks (DPA inventories)! ! 19.994 19,994 19.994 18,706 11.897 
Consumption ... h 16,414 12,145 13,068 20,173 26,896 
Scrap metal consumption 1,242 6,149 7,802 10,038 10,599 
ngot: 
Produetiennn hee ee 24.331 18.387 20,267 28.932 36,132 
Consumption —~..-.---.----.----------------- 23,687 17,058 19,499 25,409 31,563 
Net shipments of mill products 14,480 11,241 12,627 14,630 17,443 


1 As of June 30 each year. 
3 Includes alloy constituents. 
3 Source: Bureau of the Census, Current Industrial Reports Series BDCF-268. 


Pigment.—Production of pigment in- 
creased 0.3%. Shipments advanced 10.5% 
over 1973 levels, in spite of the collapse of 
the market in the last quarter. Rutile 
pigment accounted for 75% of total pro- 
duction and was produced by all seven 


manufacturers. Five companies produced 
anatase pigment, and a small quantity of 
composite pigment was made. Companies 
producing pigment during the year, with 
plant location and nominal capacity, were 
as follows, in tons per year: 


Company and plant location 


American Cyanamid Co.: Savannah, Ga 


E. I. du Pont de Nemours & Co.: 


Antioch, !!!!! Crece re Ee erm 
Edge Moor, Del ...............-.....-..-.-- 
New Johnsonville, Tenn ..............---.-- 
Kerr-McGee Chemical Co.: Hamilton, Miss 


NL Industries, Inc.: 


St. Louis, Me .... 22222-22625 
Sayreville, N.J .... 2222222222 


New Jersey Zinc Co.: 


Gloucester City, N.J ...........-....-.--...-.- 
Ashtabula, Ohio .....................-2.....-- 


SCM Corp. Glidden-Durkee Div.: Baltimore, Md 


Sherwin-Williams Chemical Co.: Ashtabula, Ohio 


-e ve ER —  —— e pm a gr d a — — — - 


Pigment capacity 


Sulfate Chloride 
e 70,000 40,000 
33 ³ AA SN 21,000 
Are PIDE RON Ses ba 112,000 
NEE xs 228,000 
S2 ⁵ͤ0-u•.i KR E um 45.000 
Mr ERE (K 108,000 m 
EEN 115,000 ts 
J ͤ K 42.000 S 
SE SE 27.000 
PCC 50,000 25,000 

VE EE Se 27,000 
885,000 $31,000 
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In October, Sherwin-Williams Chemical 
Co. announced an agreement to sell its 
pigment plant to SCM Corp. 

In May, Kerr-McGee Chemical Co. 
announced its purchase of 800 acres of an 
industrial park near Mobile, Ala., on which 
it intended to construct (1) a plant to 
produce 50,000 tons of pigment annually, 
and (2) a plant to produce 110,000 tons 
of synthetic rutile per year. The rutile 
plant was to use imported ilmenite until 
production begins at the company's miner- 
al lands near Camden, Tenn. The synthetic 
rutile produced will be fed to the new 
pigment plant and the company's existing 
pigment facility at Hamilton, Miss. How- 
ever, it was understood at yearend that al- 
though the synthetic rutile plant was under 
construction and expected to come on line 
in late 1976, pigment plant construction has 
been deferred. 
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E.I. du Pont de Nemours & Co. took an 
option on about 2,200 acres of land near 
DeLisle, Harrison County, Miss, on St. 
Louis Bay, and began work on a test well 
for waste disposal. The company aban- 
doned plans to build its fourth pigment 
facility at Brunswick, Ga., because officials 
in that State refused approval of the 
company's deep-well waste disposal plans. 
The firm must meet strict conditions estab- 
lished by EPA and Mississippi State author- 
ities in order to construct the planned 
chloride-process plant with a 125,000- 
ton annual capacity; contracts for some 
equipment items have already been placed. 
Construction of an additional 55,000 tons 
of annual capacity at the du Pont plant 
at Edge Moor, Del, continued during 
the year. 


Table 4.—Titanium pigment data 


(TiO: content) 
Shipments ! 
Production 
Year (short tons) Quantity Value. f.o.b. 
(short tons) (thousands) 
E ër EE EE 655.293 643.746 $320.014 
C111 yd 677.751 684.698 311.140 
1912 ER 718.177 152.025 358.564 
/ Se ne tg Se 8 r 784,996 P 793.991 r 404,639 
yg aep oe ae P 787.646 NA NA 
P Preliminary. r Revised. NA Not available. 


1 Includes interplant transfers. 
Source: Bureau of the Census. 


CONSUMPTION AND USES 


Concentrates.—Consumption of ilmenite 
and rutile increased 5% and 6% respec- 
tively, over 1973 levels, but slag consump- 
tion declined 9%. 

Metal.—Consumption of sponge and ingot 
increased 33% and 24%, respectively. 
Shipments of mill products were 20% 
higher than those of 1973. The backlog 
of unfilled orders for titanium mill prod- 
ucts was reportedly decreasing during the 
last half of 1974. Demand for titanium 
condenser tubes in both thermal and 
nuclear powerplants was strong, however, 
as was demand from the aerospace industry 
for titanium castings. New uses forecast 
during the year were in sporting goods 
and in rechargeable batteries. Scrap con- 


sumed for making ingot was 6% higher 
than in 1973. 

Pigments.—Preliminary figures showed a 
5.6% increase in shipments. The plastics 
industry continued to increase its con- 
sumption of pigment from 44,500 tons in 
1971 to 94,000 tons in 1974. Orders for 
pigment declined sharply in the final 
quarter of 1974; consumers were using 
inventories, with no indication that these 
inventories had been reduced to a mini- 
mum by yearend. 

Laboratory investigation indicated a 
high anatase-pigment content in the ink 
on an ostensibly 15th century “Vinland 
map" and helped to establish the map 
as fraudulent. 
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Table 5.—Consumption of titanium concentrates in the United States, by product 
(Short tons) 
Ilmenite ! Titanium slag Rutile 
Year and product — 
Gross TiO: Gross TiO: Gross TiO; 
weight content“ weight content“ weight content ° 
1970; te Ee . uc sp ME 972,314 519.766 129,247 91,639 189,172 181,402 
II ee ee 4e 898.783 486.271 143.554 101.751 225,498 215,916 
19128 n nace x mecum UE E 786.384 461.422 264.095 187,608 242,158 232,231. 
1978: 
Alloys and carbide `... (7) (* 3 3 ^ m 
Pigments .........-.-....--.-2--- 795.728 470,087 281.791 199,287 232,969 221,658 
Welding-rod coatings and fluxes ... (4) (2) Ga oe 10,635 10,059 
Miscellaneous t `, 12,005 9,144 Se? z% 83,303 31,648 
Total! 3.22 en ee es 807,133 479,231 281,791 199,287 276,907 263,365 
1974: 
Alloys and carbide `... (1) (7) (*) (3) (3) (3) 
, 839,284 492,206 257,125 182.257 241.003 228.507 
Welding- rod coatings and fluxes ... (2) (“) ME SS 11,759 11,181 
Miscellaneous 12.693 9.070 m E 89,899 88,032 
TOUR WEE 851.977 501.276 257,126 182,257 292,661 277,720 
* Estimate. 


! Includes a mixed product containing rutile. leucoxene, and altered ilmenite. 

2 Included with “Miscellaneous” to avoid disclosing individual company confidential data. 
3 Included with “Pigments” to avoid disclosing individual company confidential data. 
‘Includes ceramics, chemicals, glass fibers, and titanium metal. 


Table 6.—Distribution of titanium-pigment shipments, by industry 


( Percent) 
Industry 1970 1971 1972 1973 1974 
Distribution by gross weight: 

Paints, varnishes, lacquers ------------------- 59.6 57.7 53.0 62.7 52.6 
FC ⁰¹ð¹³⁴... et ca y yy ee 17.0 17.8 20.4 19.6 18.5 
Floor coverings —.-.--.----~.-----------...--- 1.8 2.1 2.1 1.3 1.6 
Nl oe ee ⁵ĩðâ ee eee 2.6 2.7 3.6 3.2 2.7 

Coated fabrics and textiles (oil cloth, shade 
cloth, artificial leather, eto.) „é 1.3 1.0 1.5 1.3 1.0 
Printing nnn 8 2.2 2.1 2.1 2.0 2.0 
Roofing granule s . 9 1.0 A .6 4 
Ceramics £2.66 sete ore ee e beeen ee 1.8 2.0 2.8 2.5 2.1 

Plastics (except floor covering and vinyl-coated 
fabrics and textiles) `. 6.6 6.5 1.7 9.8 11.3 
Other (including export) --------------------- 6.2 1.1 1.0 1.0 1.8 
rr nep: ecu am sees 100.0 100.0 100.0 100.0 100.0 

Distribution by titanium dioxide content: 

Paints, varnishes, lacquers ------------------- 55. 8 54.4 52.0 52.5 62.5 
Paper eene ee A 8 19.3 19.7 20.9 19.8 18.7 
Floor coveringknnns k 2.1 2.4 2.1 1.3 1.6 
Nee» 8 3.0 3.0 3.7 3.2 2.7 

Coated fabrics and textiles (oil cloth, shade 
cloth, artificial leather, ete.) --------------- 1.4 1.1 1.5 1.3 1.0 
Printing ink - -22a ðꝝñ ee 2.5 2.8 2.2 1.9 1.9 
Roofing granules `... 1.0 1.1 3 6 A 
/ ͥͥõõÜ¹w. Se 2.1 2.2 2.4 2.6 2.1 

Plastics (except floor covering and vinyl- coated 
fabrics and textile) 7.6 7.1 7.9 9.8 11.3 
Other (including export) ....................- 5.2 6.7 1.0 7.0 1.8 
F exc uten et ees E 100.0 100.0 100.0 100.0 100.0 


STOCKS 


The quantity of rutile in private hands 
continued to erode during 1974, showing 
a 27% decrease. Slag inventories were 
reduced 48%, reflecting the heavy demand 
and consequent shortages. IImenite stocks 
increased about 196. Yearend stocks of 
titanium sponge and scrap increased 97% 


and 24%, respectively. Industry stocks of 
various grades of titanium pigment were 
88,939 tons at yearend, more than twice 
the January | figure; additions to inven- 
tory in November and December totaled 
42,000 tons. 
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Table 7.—Stocks of titanium concentrates 
in the United States, December 31 


(Short tons) 
Gross TiOs 
weight content * 
Ilmenite: 
7 534.504 314.584 
1973 “ 567.826 329.477 
19717 572,637 325,943 
Titanium slag: 

OTe ei cma 142,301 100,746 
19733 XT“ 111.014 78.650 
OTE PE 51,932 40,836 

Rutile: 
1912 158.106 150.801 
97777 EE 147.691 139,641 
19174. EE 107,723 101,301 
* Estimate. r Revised. 
PRICES 


Concentrates.— Price quotations for il- 
menite in domestic markets stood at $38 
per long ton until July 1 and at $55 there- 
after. Australian ilmenite prices began the 
year at A$11 to A$12 per metric ton, rose 
$2 per ton at midyear, and closed in the 
A$13 to A$15 range. Indian ilmenite sold 
at £3.95 (US$9.50) per long ton, f.o.b. 
Indian west coast ports, until May; quota- 
tions thereafter were in U.S. dollars, and 
the price went to $16.50 per long ton. In 
July, Malayan ilmenite began to be quoted 
in Australian dollars per metric ton; the 
price range at that time was A$13 to A$14, 
but some lots were sold at A$15 before the 
yearend. 

Rutile, bulk, f.o.b. cars at Atlantic, Gulf, 
and Great Lake ports, began the year at 
$330 per short ton, rose to the range of 
$520 to $550 at midyear, and went to $710 
per short ton in November. These were 
spot prices; long-term contracts presum- 
ably were negotiated at somewhat lower 
figures. Corresponding price ranges in Au- 
stralia, in Australian dollars per metric 
ton, free in container depot (f.i.d.), rose 
throughout the year as follows: January 
1, $140-$148; January 31, $145-$152; 
March 12, $165-$180; April 15, $175- 


FOREIGN 


Titanium dioxide exports in 1974 
amounted to 30,379 tons, a 46% increase 
over 1973 levels. Of this total, Brazil re- 
ceived 14.6%, other Latin American coun- 
tries and the West Indies, 23.9%; Japan, 
9.8%; the Philippines, 8.7%; other Far 
East countries, 13.4%; Western Europe, 
11.0%; Canada, 8.6%. Exports of un- 


$200; May 14, $180-$210; May 31, $200- 
$240; July 9, $280-$320; and October 4, 
$290-$330. 

Titanium slag remained at $60 per long 
ton, f.o.b. Sorel, Quebec, throughout the 
year; however, a 25% price increase was 
announced, effective January 1, 1975. 

Metal.—Domestic sponge began the year 
at $1.42 per pound. The price increased 
to $1.50 in February, $1.78 in March, 
$1.90 in June, and $2.25 in November. 
Japanese sponge sold in the range of $1.36— 
$1.38 per pound as the year began, rose to 
$1.46 per pound in February, to $1.70— 
$1.75 in March, and to $2 at midyear, at 
which level it closed the year. 

Pigments.— Price increases for the various 
grades of pigment were few and limited 
during the first quarter; thereafter, prices 
were decontrolled by the Cost of Living 
Council and increased to the range of 
26-33'^ cents per pound for anatase and 
32-38 cents per pound for rutile during 
the second quarter. In July, further in- 
creases took place to the ranges of 30'2- 
38 ½ and 35-43 cents per pound for ana- 
tase and rutile, respectively, and were effec- 
tive until yearend. 


TRADE 


wrought, waste, and scrap titanium were 
14% greater than those in 1973; 37% 
went to the United Kingdom and 32% 
to Belgium. The average valuation was 98 
cents per pound, more than twice that of 
1973, indicating increased demand for the 
better grades of scrap. Exports of wrought 
titanium (ingots, billets, and mill shapes) 
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were 131% greater than those of the previ- 
ous year. 

Imports of ilmenite from Australia in 
1974 doubled for the second successive 
year. Imports of Sorel slag were essentially 
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unchanged. Imports of rutile were 13% 
greater than those in 1973. The port dis- 
tricts of New Orleans and Galveston re- 
ported receipts of 96,667 tons and 84,885 
tons of titaniferous iron ore, respectively. 


Table 8.—U.S. exports of titanium products, by class 


Ores and Metal and alloy Intermediate mill Pigments and 
concentrates sponge and scrap shapes and mill oxides 
products, n.e.c. 
Year Quan- Value Quan- Value Quan- Value Quan- Value 
tity (thou- tity (thou- tity (thou- tity (thou- 
(short sands) (short sands) (short sands) (short sands) 
tons) tons) tons) tons) 

170 1.802 3394 3.510 $2,165 562 $6,265 10,335 $4,882 
1978 .....-.--.--- 1.494 353 4,142 3,601 145 8,748 20,169 14,021 
1974 enc 3,264 121 4,130 9,288 1,719 19,600 80,379 24,575 


Imports of unwrought, waste, and scrap 
titanium were 48% greater than those in 
1973. Of the total, 6,963 tons was sponge, 
which came from Japan (2,753 tons), 
the U.S.S.R. (3,541 tons), and the United 
Kingdom (669 tons). The Japanese sponge 
bore an average declared valuation of $1.17 
per pound; the corresponding figure for 
Soviet sponge was 98 cents per pound. The 
U.S.S.R. and the United Kingdom were 
the principal sources of 2,296 tons of 
ferrotitanium of all grades, valued at $3.12 
million. 

Imports of pigment reached a total of 
34,996 tons, 42% less than in 1973. Im- 


ports constituted about 4% of 1974 con- 
sumption. 

Capacity for titanium pigment produc- 
tion in Western Europe was estimated at 
200,000 to 250,000 tons per year in excess 
of demand. A strong export market kept 
this condition from being troublesome dur- 
ing most of the year. 

A bill (HR 11830) to suspend the duty 
on synthetic rutile until June 30, 1977, 
became Public Law 93-470 in October, 
and a separate Tariff Schedule of the 
United States (TSUS) category (911.2500) 
was set up to report imports of this mate- 
rial. 


Table 9.—U.S. imports for consumption of titanium concentrates, by country ! 


1972 1978 1974 

Country Quantity Value Quantity Value Quantity Value 

(short (thou- (short (thou- (short (thou- 

tons) sands) tons) sands) tons) sands) 

Ilmenite: 
Australia 14.334 $142 29,590 $378 64,506 $1,176 
Canada 317 11 172 6 305 12 
India ..--.-..-..- Tea a " 3,360 30 3 17,637 260 
Malaysia `... 3 185 16,327 224 d "S 
Sweden? `... TUN S 20,242 236 ER SS 
r 14,836 155 69,691 4875 82,448 1,448 
Titanium slag ? _____-__-- 298,259 13,124 237,248 10,981 236,272 12,267 
Rutile: “ 

Australia 220,025 24,041 174.754 24,378 204,070 38,628 
Austria? | 22 3 ae M Ke SES 
Canadaꝓàꝓ2 99 20 134 18 586 277 
Denmark 18 20 8 GH EN 
India --------------- S De? 28,472 2,272 4,409 827 
Japan 448 25 5, 405 483 26,442 2,113 
Malaysia Se 8 23 5 S deg 
Totes! 220.533 24.074 208.808 * 27,158 235,507 37,445 
Titaniferous iron ore? . . 82,133 954 83,513 1,395 201,256 2,313 


1 Data adjusted by Bureau of Mines, U.S. Department of the Interior. 


2 May have been used in heavy aggregate. 


3 Country of transshipment rather than country of production. 
Data does not add to total shown because of independent rounding. 


5 All from Canada. 
* Includes synthetic rutile. 


? Includes materials consumed for purposes other than production of titanium commodities, princi- 
pally heavy aggregate and steel furnace flux. All from Canada. 
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Table 10.—U.S. imports for consumption of unwrought titanium and waste and scrap 


1972 1973 1974 

Country Quantity Value Quantity Value Quantity Value 

(short (thou- (short (thou- (short (thou- 

tons) sands) tons) sands) tons) sands) 
Austria EH rz as 758 $404 1,299 $874 
Belgium-Luxembourg ..... e on MS NT 14 8 
( 12 $9 120 116 142 194 
France ..........-...---- 10 10 17 20 79 149 
Germany, Wet 141 147 $11 492 247 556 
11/8 C) zm 
/ A 2,345 4.255 2,960 5,508 2,797 6,510 

Mexico `. 2S ef PA EN 

Netherlands `. .......- 2 12 17 ne s 
South Africa, Republic of 2 ses ES Ee zu 
Sweden ...........-..-..- ENT 2 2 z 244 211 
%%% A 1.408 2.109 1.628 2.504 4,032 7,410 
United Kingdom ...... .. 253 420 824 1,401 97 1,972 
Total scu 4.173 6.954 6.641 10.471 9.888 17.887 


1 Less than !4 unit. 


WORLD REVIEW 


Australia.—Early in 1974, a Government 
spokesman, discussing policy in relation to 
mineral and energy resources, made the 
following points: (1) Contracts in for- 
eign trade would henceforth be worded to 
eliminate the possibility of windfall gains 
or losses; (2) contracts would provide for 
long-term renegotiation of prices and for 
short-term escalation; (3) an increasing 
portion of mineral products presently ex- 
ported would be domestically processed, 
and finished or semifinished items would 
be exported instead; and (4) overseas 
ownership of Australian mines would not 
be allowed to increase, and the Govern- 
ment would progressively reduce it as op- 
portunities arise. 

Trade sources indicated east coast pro- 


duction of 327,000 tons of rutile and west 
coast production of 768,000 tons of ilmenite 
and leucoxene. 

Producers of rutile on Australia’s east 
coast in 1974 were Associated Minerals 
Consolidated, Ltd.; Minsales (a subsidiary 
of Union Corp. Ltd. of South Africa), 
whose operating subsidiaries were Cudgen 
R.Z., and Consolidated Rutile, Ltd.; Rutile 
and Zircon Mines (Newcastle), Ltd.; Min- 
eral Deposits, Ltd., and Queensland Ti- 
tanium Mines Pty., Ltd. (both subsidiaries 
of NL Industries) ; and Dillingham Mining 
Co. of Australia. In 1974 this group of 
mines also produced 285,000 tons of zircon, 
35,000 tons of ilmenite, and 1,000 tons of 
monazite. 
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Table 11.—Titanium: World production of concentrates (ilmenite, rutile, 


and titaniferous slag), by country 
(Short tons) 


Country ! 1972 1973 1974 P 
Ilmenite:? ` 
Australig® ee —— r 791,616 192,651 909,395 
Brazil LEE T 4,179 4.599 e 4,600 
Finland JJ C 164,795 175,267 * 168,000 
kt SEENEN * 100,387 85.088 e 85.000 
%%%Üö§Üê⁴gʃÄ xxx cel ce e aS Pu 2,331 * 2,400 * 2,400 
Malaysia) 1 170,110 204.297 e 210,000 
Norway usc f nuce r 670,730 829,907 934.875 
Portugal) MR 829 672 * 550 
Spain NICHE CNN ENDE t 24,183 4,108 ne 
Sri. Lanka Ee 90,944 103,046 89,395 
United State “““ r 681.694 r 116,013 744,572 
Total -2 ͥ⁰˙¹⅛D7rr.⁰ꝛ¹¹ʃ 6m mm. si eie r 2,702,398 2.978.048 3,148,787 
Rutile: 
Australia. ege r 345,176 858,914 855,478 
Brazil t 225 2s ³ ³·⁰ A ete 454 46 e 210 
II! ³ Ü 8 3.379 3.748 e 3.800 
Sri. VGN KS fe he 8 2,371 2,482 8,363 
United States: eege r 9,255 6,266 
vk 7 ` Laur a uia ee el ae r 851,380 r 374,445 369,117 
Titanif erous slag: 
RN TEE r 920,416 942.104 931,170 
SEDAN: tee ee ee eels 3 „668 4.690 4.855 
! xus r 924,084 947,394 936,025 
* Estimate. P Preliminary. r Revised. W Withheld to avoid disclosing individual company 


confidential data. 


1 In addition to the countries listed, the U.S.S.R. and the Republic of Korea also produce titanium 
concentrates, but available information is inadequate to make reliable estimates of output levels. 

2 Titaniferous slag production in Canada and Japan is reported separately. Ilmenite produced in 
Canada goes almost entirely into slag production ; separate figures are not available. 


3 Includes leucoxene. 


* Production of Comissao Nacional de Energia Nuclear only. 


5 Exports. 


* Includes a mixed product containing ilmenite, leucoxene, and rutile. 


7 Contains 70% to 72% TiOs. 


In the Bunbury area of Western Austra- 
lia, the largest producer of ilmenite was 
Western Titanium, a subsidiary of Con- 
solidated Gold Fields, Ltd. Also producing 
were Western Mineral Sands, Pty., Ltd., 
Cable Sands Pty., and Westralian Sands, 
Ltd. In the Geraldton area, companies in- 
cluded Allied Eneabba Pty., Ltd., A. V. 
Jennings Mining Co., and Western Mining 
Corp., Ltd. (WMC), which took over the 
holdings of a number of corporate entities 
including West Coast Rutile, Ltd., Black 
Sands, Ltd., Kamilaroi Mines, Ltd., and 
Mining Corp. of Australia, Ltd. In addi- 
tion to ilmenite, the mines in Western Aus- 
tralia produced 74,000 tons of zircon, 3,750 
tons of rutile, and 2,500 tons of monazite 
in 1974. 

On Fraser Island in Queensland, site 
preparation began early in 1974 for a sand 
operation jointly owned by Dillingham 
Mining Co. of Australia and Murphyores 
Holdings, Ltd. The deposit contains 2% 
heavy sands, and is expected to produce 


65,000 tons per year of rutile and zircon, 
in about equal quantities, plus a small il- 
menite byproduct. A wet mill will be built 
on the island, from which rough concen- 
trates will be barged to a dry mill to be 
built at Maryborough. Environmental resto- 
ration will be conducted on a continuous 
basis. An initial investment of about $6 
million is expected, with the operation to 
come on-line in mid-1975. Sand reserves 
were estimated to support 15 years of pro- 
duction. 

Associated Minerals Consolidated, Ltd., 
was reportedly investigating processes for 
producing synthetic rutile from its growing 
stockpiles of otherwise unusable ilmenite. 

In Western Australia, Allied Eneabba 
Pty., Ltd., encouraged by the results of 7 
months of pilot-plant operation, began 
building its full-scale plant to produce 
50,000 tons of rutile, 200,000 tons of 
ilmenite, and more than 100,000 tons of 
zircon annually, together with smaller quan- 
tities of other minerals. Rough concentrates 
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will be moved to Geraldton for finishing. 
The plant was expected to cost $15 million, 
and to be in production by July 1975. The 
ilmenite will be exported to pigment plants 
of E. I. du Pont de Nemours & Co., Inc. 
in the United States; other products will 
be sold on the open market. 

In the same area, the A. V. Jennings 
Mining Co. made its initial shipment of 
ilmenite from Geraldton to Japan. At full 
production, the output is expected to reach 
240,000 tons per year of heavy minerals. 

In December, WMC, Australia’s leading 
nickel producer, exercised its option to buy 
the entire issued capital stock of Black 
Sands, Ltd., a company holding several 
mineral-sands deposits, including one at 
Jurien Bay. Black Sands was formerly 
owned two-thirds by Kamilaroi Mines, 
Ltd., and one-third by Mining Corp. of 
Australia Ltd. The price of the purchase 
was reportedly $11.5 million; heavy min- 
eral reserves were about 3.5 million tons. 
Development at Jurien Bay was estimated 
to cost an additional $5 million. The firm 
plans to sell rutile and zircon, but to stock- 
pile about 200,000 tons of ilmenite an- 
nually, probably with the intention of 
using it as a raw material for making 
synthetic rutile. The company has no im- 
mediate plans for the Black Sands, Ltd., 
deposits. at. Cooljarloo. 

Laporte Industries (Holdings), Ltd., be- 
gan a series of additions to its sulfate- 
process pigment plant at Bunbury, to add 
50% to plant capacity by early 1976. Ad- 
ditional ilmenite supplies will be obtained 
from Western Titanium, N.L., which was 
reportedly considering the large-scale oper- 
ation of a heretofore unworked deposit in 
addition to their present activity at Capel. 

Westralian Sands, Ltd., jointly with Len- 
nard Oil, Ltd., outlined a 2-million-ton 
body of sand near Gingin, and are plan- 
ning commercial production. 

France.—Thann et Mulhouse was build- 
ing more capacity at its Le Havre sulfate- 
process pigment plant. Additions of 22,000 
tons per year in 1975 and 13,000 in 1977 
will bring total plant capacity to 100,000 
tons annually. 

Germany, West.—Kronos-Titan GmbH, 
a subsidiary of NL Industries, began a 
22,000-ton-per-year capacity expansion of 
its sulfate-process pigment plant at Norden- 
ham, now rated at a 44,000-ton annual 
capacity. The addition was scheduled for 
completion in 1976. 
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India.— The Indian Governnient was un- 
derstood to have approved a proposal by 
Kerala Minerals & Metals, Ltd., at Quilon, 
to produce 48,000 tons of titanium pig- 
ment annually by the chloride process. The 
company also was formulating plans for 
a  100,000-ton-per-year synthetic rutile 
plant. 

Italy.—In February, the sulfate-process 
pigment plant of Montecatini Edison, 
S.p.A., was permitted by authorities at the 
port of Livorno to resume ocean dumping 
of effluent from its Scarlino plant for a 
6-month trial period. The company also 
continued construction of its 30,000-ton 
chloride-process plant at Crotone. 

Japan.— Production of titanium sponge in 
1974 was 9,825 tons. Power shortages ham- 
pered first-half production. An increasing 
portion of titanium was being domestically 
consumed, chiefly by the chemical-process 
industries. 

Malaysia.— The Trengganu State Eco- 
nomic Development Corp. announced the 
formation of Syarikat Lombong Titanium 
Trengganu Sendrian Berhad, a joint ven- 
ture with local industry, which began min- 
ing ilmenite in February at Bukit Payong. 
Annual production of 10,000 tons is ex- 
pected. 

Norway.— Kronos Titan A/S, an NL In- 
dustries subsidiary, announced a 25% ca- 
pacity expansion at its 20,000-ton-per-year 
sulfate-process pigment plant at Fredrik- 
stad. The additional facilities were sched- 
uled for completion early in 1976. 

Sierra Leone.—During the ycar, Bethle- 
hem Steel Corp. increased its share of 
Sierra Rutile, Ltd., from 60% to 80%. 
Renewed production from this deposit, 
formerly controlled by Sherbro Minerals, 
Ltd., was scheduled for late 1975 or early 
1976. 

The Parliament of Sierra Leone ratified 
an agreement giving Bayer-Preussag Min- 
ing Co. a 5-year exclusive prospecting right 
in a 2,000-square-mile area along the 
southern coast. The company will conduct 
feasibility studies that will include opera- 
tion of a pilot plant. Much of the rutile 
present is part of a lateritic formation, and 
freeing of the rutile grains is difficult. 

South Africa, Republic of.— Quebec Iron 
and Titanium Corp. (QIT), Canada, was 
the successful bidder for the 4996 share of 
the Richards Bay titaniferous sand deposit 
formerly held by King Resources, Ltd. The 
bid was $4 million. Later in the year, 
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Union Corp. Ltd., a major African finance 
house, reportedly purchased a 25% share 
from QIT. The majority share is held by 
the Industrial Development Corp. of South 
Africa, Ltd., a Government corporation. 
Pilot-plant studies begun by King Re- 
sources are being continued. Plans for op- 
erating the deposit include smelting the 
ilmenite to make pig iron and Sorel slag, 
and selling the byproduct rutile and zircon 
on the open market. Production is expected 
late in 1977. Reserves are estimated at 41 
million tons of ilmenite, 1.5 million tons 
of rutile, and 3.4 million tons of zircon. 
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Sri Lanka.—The Sri Lanka Geological 
Survey Department completed a reserve 
estimate of the black sand body at Pulmod- 
dai, on the northeast coast. Exposed at 
mean low tide is a high-grade deposit of 
3.26 million tons of heavy mineral, 4½ 
miles long, up to 300 feet wide, and 8 feet 
deep. Ilmenite accounts for 70% to 75% 
of this quantity; rutile, for 10% to 12%; 
zircon, for 8% to 10%; and monazite, for 
about 0.4%. The ilmenite is under long- 
term contract to Japanese interests. Tech- 
nical difficulties at the China Bay dry 
plant limited the rutile and zircon output. 


TECHNOLOGY 


The geological genesis of the heavy-min- 
eral deposits at Green Cove Springs and 
Boulogne, Fla., was described in a paper 
that indicated their association with an 
old beach line, now 25 to 30 miles inland 
because of regression of the sea.* Another 
paper presented a discussion of the advan- 
tages and disadvantages of bulk handling 
of titanium pigment, as both a dry powder 
and a slurry, paying particular attention 
to various means of transportation and 
storage, and their effect on costs? As 
prices of pigment increased during the 
year, Johns-Manville offered pigment ex- 
tenders based on either diatomite or talc, 
for use in paints and enamels; PPG Indus- 
tries, Inc., discussed the similar use of 
amorphous silica in paint formulations. 

A method for significantly reducing the 
quantity of titanium pigment used in paints 
was advanced by PPG.“ Micronized air 
bubbles are blended uniformly throughout 
the paint, thereby achieving satisfactory 
whiteness and opacity. 

Olin Corp. and Imperial Metal Indus- 
tries, Ltd., were reportedly forming a joint 
company, Marstolin Electrolytic Systems, 
to market dimensionally stable titanium 
metal anodes and related titanium hard- 
ware for use in chloralkali cells. 

Requirements that limit discharge of at- 
mospheric pollutants from motor-vehicle 
systems in the United States has created 
a major demand for 409 steel, which con- 
tains 1% to 1.5% titanium. This demand 
in turn created increased demand for fer- 


rotitanium in the United States and else- 
where in the world where vehicles are made 
for the U.S. market. 

A meeting of representatives of major 
steel companies, several research institutes, 
and the Bureau of Mines was held in Feb- 
ruary to discuss substitutes for fluorspar in 
steelmaking. The basic conclusion was that 
no one substitute was satisfactory in all 
applications. However, titaniferous iron ore 
has been used in open-hearth and electric 
furnaces. This material does not have the 
desulfurizing power of metallurgical spar, 
but it is cheaper and has no pollution 
potential. 

Bureau of Mines researchers published 
several reports related to titanium during 
the year.” 


* Pirkle, E. C., W. A. Pirkle. and W. H. Yoho. 
The Green Cove Sprin and Boulogne Heavy- 
Mineral Sand Deposits of Florida. Econ. Geol., v. 
69. 1974, pp. 1129-1137. 

5 Anderson, C. W. Bulk Handling of Titanium 
Pigments. Am. Paint J.. v. 58, No. 39, Mar. 11, 
1974. pp. 52-57. 

6 Chemical Marketing Reporter. Pigments. V. 205, 
No. 17, May 6, 1974, p. 2. 

Calvert E. D.. and R. R. Lowery. Room Tem- 
perature Tensile Properties of Titanium and Seven 
Titanium Alloys Prepared by Skull Casting. BuMines 
RI 7949, 1974. 26 pp. 

Elger. G. W., D. E. Kirby, S. C. Rhoads, and 
W. A. Stickney. Synthesis of Rutile From Domestic 
Ilmenites. BuMines RI 7985, 1974. 19 pp. 

Henry, J. L., S. D. Hill. W. E. Anable, and J. 
L. Schaller. Source and Control of Nitride Inclu- 
sions in Titanium. BuMines RI 7933. 1974. 48 pp. 

Stuve. J. M. and M. J. Ferrante. Low- Tempera- 
ture Hcat Capacity and A Enthalpy 
of TiAls. BuMines RI 7834, 1974, 9 pp. 

Wood, F. W., P. A. Romans, R. A. McCune, and 
O. E. Paasche. Phases and Interdiffusion Between 
Titanium and its Mononitride. BuMines RI 7943, 
1974, 40 pp. 
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Tungsten 


By Richard F. Stevens, Ir. 


On a worldwide basis, tungsten concen- 
trate was in short supply during most of 
1974. This resulted in a significant in- 
crease in the price quoted by Metal Bul- 
letin (London) to an alltime record high 
of $106 per short ton unit of tungsten 
trioxide (WO). The average 1974 price 
doubled over that reported in 1973. In- 
ventories of tungsten concentrate around 
the world were reduced. Demand eased 
in the last quarter of the year as indicated 
by the decreased prices and reduced ac- 
tivity. 

While domestic tungsten concentrate pro- 
duction decreased 3% to 7.4 million 
pounds in 1974, mine shipments rose 11% 


to 7.8 million pounds. Almost all of this 
material was obtained from the two con- 
tinuously operating domestic tungsten 
mines, one in California and one in Colo- 
rado. Reported concentrate consumption 
increased 6% to 16.3 million pounds. Im- 
ports for consumption of tungsten concen- 
trate rose 2% and totaled 11.1 million 
pounds, the highest level in 17 years. 
Production of ammonium  paratungstate 
(APT) rose 13% to 14.7 million pounds 
during 1974 and reported consumption 
of APT increased 13% to 15.7 million 


pounds. 


1 Physical scientist, Division of Ferrous Metals. 


Table 1.—Salient tungsten statistics 


(Thousand pounds of contained tungsten and thousand dollars) 


United States: 

Concentrate: 
Production eege E 
Shipments `... ee 

Value 
Consumption ------------------------ 
Releases from Government stocks 


Imports, general 
Imports for consumption 
Stocks, Dec. 81: 

Producers 
Consumers ...........----..-.----- 
Employment? . ..........-.-.-.-..-.- 

Ammonium paratungstate : 

Production «26222226265 55550 xen 
Consumption `... 
Stocks, Dec. 31: 

Producers and consumers ......... 
Employment 

Primary producta : 

Production `... 


Stocks, Dec. 31: 


Consumers .....................- 
World: Concentrate: 
Production 


Estimate. r Revised. NA Not available. 
1 Estimated tungsten content. 

* Estimated numbe 
3 Included with primary products. 


r of persons at mines and mills, at yearend. 


May include some personnel credited under "Concentrate: Employment." 


1970 1971 1972 1973 1974 
9,625 6,900 8,150 1.515 1,881 
9,312 6,827 1,045 1,059 1,836 
$23,790 220.184 $18,104 $19,154 337,413 
16,700 11,622 14,107 15,386 16,298 
15,066 1,381 3 1,498 6,071 
19.470 2.006 95 90 1.187 
1.299 577 5.898 7" 11,047 11,786 
1,284 418 5.739 © 10,834 11,096 
181 863 1,966 225 529 
1,461 2,657 2,229 1,446 1,565 
605 470 510 535 540 
(3) (3) (3) 13,012 14,707 
(3) (3) (3) 13,945 15,133 
VM 3) 3) 945 1,062 

A A A 415 440 
17.605 11,730 14.090 716,600 20.131 
15.352 11.159 13.296 17.984 20,556 
4,569 3,722 4,680 3.523 3.628 
2,698 2,641 2.121 2.051 2,771 
71,360 78,055 — 7" 84,952 84,150 82.351 
85,638 68.413 r 76.583 85,744 85.818 
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During 1974 the reported price of 
shipped tungsten concentrate, f.o.b. mines 
and custom mills, increased 76% and 
averaged $75.73 per short ton unit; the 
quoted European price averaged $79.96 
per short ton unit (about $83.93 per short 
ton unit with U.S. import tariff added). 

Legislation and Government Programs.— 
During the year the General Services Ad- 
ministration (GSA) Office of Stockpile 
Disposal continued to sell excess stockpiled 
tungsten concentrate on the basis of 
monthly sealed bids. At the beginning of 
the year, GSA allocated 500,000 pounds 
of contained tungsten monthly for dis- 
posal. In April the maximum monthly 
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disposal rate was increased to 650,000 
pounds and was further increased to 850,- 
000 pounds per month in May 1974. In 
early January 1975 the disposal rate was 
again reduced to 500,000 pounds per 
month. Under this program, nearly 6.1 
million pounds of tungsten contained in 
concentrate was sold during 1974; 5,129,- 
174 pounds for domestic use and 941,963 
pounds for export. In addition 115,421 
pounds of tungsten in ferrotungsten and 
99,424 pounds of hydrogen reduced tung- 
sten metal powder were sold from Govern- 
ment stockpiles. All of this material was 
for domestic consumption. 


Table 2.—U.S. Government tungsten stockpile materials inventories and objectives 
(Thousand pounds, tungsten content) 


Inventory by program Dec. 31, 1974 


Material Objective National A Supple- 
(strategic) DP mental Total 

stockpile inventory stockpile 

EE ere 

tockpile prad ee? 4,234 69,440 4,265 8,304 77,009 
Nocatee le &réde PFF XC 37,051 509 1,153 38,718 
Total inventory .................. Ge 106,491 4,774 4,457 115,722 
Ferrotungsten ____._.---_____--.----__-_. aed 2,025 ES = 2,025 
Tungsten metal powder, hydrogen reduced Xs 1,048 EE Me 1,048 
Tungsten metal powder, carbon reduced eur 717 c E 717 
Tungsten carbide powder as 953 ES 1,080 2,033 


A bill (H.R. 1257) to temporarily sus- 
pend the duty on tungsten concentrate 
and on other material in chief value of 
tungsten introduced in the First Session 
of the 93rd Congress died when no action 


was taken during the Second Session. An 
identical bill (H.R. 2826) was reintro- 
duced early in the First Session of the 
94th Congress. 


DOMESTIC PRODUCTION 


Domestic mine production of tungsten 
concentrate fell 3% and totaled 7.4 mil- 
lion pounds of contained tungsten during 
the year. Mine shipments increased 11% 
to 7.8 million pounds. Although 36 mines 
in 8 Western States reported production 
and 35 operations reported concentrate 
shipments, only 2 mines operated continu- 
ously throughout 1974: The Pine Creek 
mine and mill of the Mining and Metals 
Division, Union Carbide Corp. (UCC), 
located northwest of Bishop, Calif., in 
Inyo County; and the Climax mine and 
mill of Climax Molybdenum Co, a di- 
vision of American Metal Climax, Inc. 
(AMAX), at Climax, Colo, in Lake 
County. The major mineral value re- 


covered at Pine Creek continued to be 
tungsten with minor amounts of byproduct 
molybdenum, copper, gold and silver. UCC 
processed ore on a “straight through” 
basis to produce APT, an intermediate 
form of tungsten suitable for ready con- 
version to tungsten metal powder. 

The major mineral value recovered at 
Climax was molybdenum. Concentrates of 
tungsten, tin, and pyrite recovered as co- 
products are largely dependent upon the 
rate of molybdenum production. The 
maximum tungsten concentrate production 
capacity at Climax is about 2.5 million 
pounds of contained tungsten. 

Intermittent tungsten concentrate pro- 
duction and/or shipments were also re- 
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ported from Yuma County, Ariz.; Fresno, 
Kern, Inyo, Los Angeles, Madera, Mari- 
posa, Mono, San Bernardino, San Diego, 
Tulare, and Tuolumne Counties, Calif.; 
Boulder County, Colo.; Valley County, 
Idaho; Deer Lodge and Granite Counties, 
Mont.; Churchill, Clark, Mineral, Nye, 
Pershing, and White Pine Counties, Nev.; 
Box Elder, Millard, and Tooele Counties, 
Utah; and Stevens County, Wash. 

The Tungsten Queen mine and mill of 
Ranchers Exploration & Development 
Corp., near Townsville in Vance County, 
N. C., remained closed and on “standby” 
status throughout the year. Ranchers indi- 
cated that the facility would be reopened 
in mid-1975. When operating at capacity, 
the operation is designed to produce about 
2 million pounds of contained tungsten 
annually from hubnerite ore having an 
average content of less than 0.5% WO. 
It is anticipated that minor amounts of 
lead, copper, silver, and pyrite will also 
be recovered. 

In the latter part of 1974 UCC an- 
nounced plans to develop a new tungsten 


1309 


mine and mill on the Tempiute property 
in Lincoln County, Nev., about 50 miles 
northwest of Alamo. The underground 
mine and adjoining surface mill was sched- 
uled for completion and startup in the 
third quarter of 1976. When operating at 
designed capacity, the facility will produce 
about 2 million pounds of tungsten an- 
nually and byproduct zinc concentrate. 
The scheelite ore at Tempiute will be 
processed to tungsten concentrate prior to 
being shipped to UCC’s Pine Creek 
(Calif.) facilities for processing to APT. 
When in full production, this operation 
is expected to employ about 90 to 100 
workers with an annual payroll in excess 
of $2 million. 

Late in the year, NL Industries, Inc., 
at Laredo, Tex., began operation of a 
tungsten concentrate recovery circuit ad- 
jacent to the company’s Laredo antimony 
smelter. Low-grade semiconcentrate from 
Guatemala will be upgraded to synthetic 
scheelite. Depending on the grade of feed 
stock, capacity will be about 2,000 tons 


per year. 


Table 3.—Tungsten concentrate shipped from mines in the United States 


Quantity Reported value, f.o.b. mine? 
Year Short Short Tungsten Average Average 
i tons ton content Total per per 
60% WOs units (thousand (thousands) unit pound of 
basis ? WO: pounds) of W tungsten 
// A 9,786 587,088 9,812 $23,790 $40.52 $2.55 
1011 ones eee 7,178 480,427 6,827 20,184 46.89 2.96 
CT eda eee eck 7,401 444,145 7,045 18,104 40.77 2.56 
1973 EE 7,418 445,051 7,059 19,164 43.04 2.71 
.... 8,238 494,012 7,896 $7,418 75.18 4.71 


1 Values apply to finished concentrate and are in some instances f.o.b. custom mill. 

3 A short ton of 60% tungsten trioxide (WO:) contains 951.72 pounds of tungsten. 

SA short ton unit equals 20 pounds of tungsten trioxide (WO:) and contains 15.862 pounds of 
tungsten. 


CONSUMPTION AND USES 


The application of tungsten in cutting 
and wear-resistant materials, primarily as 
tungsten carbide, increased 22% and con- 
tinued to represent the major form of 
tungsten product consumption. This use of 
tungsten carbide accounted for 60% and 
tungsten carbide in welding and hard- 
facing rods accounted for 896 of the total 
product consumption. In 1974 tungsten 


product consumption rose 14% to almost 
20.6 million pounds of contained tungsten. 
Other major end-use categories during the 
year were specialty tool steels (1496) and 
mill products (13%). 

During 1974 the consumption distribu- 
tion of intermediate tungsten products 
used to make end-use items was as follows: 
Tungsten carbide (including cemented, 
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crushed, and cast), 44%; tungsten metal 
powder (including carbon-and-hydrogen- 
reduced), 36%; and ferrotungsten and 
chemicals (including scheelite and scrap 
for direct addition to steel melts), 10% 
each. 

Figure 2 is a simplified tungsten flow 
diagram showing the major processing 
steps, intermediate tungsten products, and 
major end use items. 

Several special review articles were pub- 
lished during the year which evaluated 
the application of tungsten metal in high- 
temperature nuclear applications and eval- 


MINERALS YEARBOOK, 


1974 


3 American Metal Market. Abrasives. V. 81, No. 


— wl 


243. Dec, 16, 1974. pp. 13-18. 
Cutting Tools. V. 81. No. 58, Mar. 25. 
1974. pp. . 
— Section. V. 81, No. 100, 
Sec. 2, Mar 22 ech pp. 1A-16A. 
High-Temperature Alloys. V. 81. No. 
129. Sec. 2. uly 2, 1974, pp. 1A-16A 
: Machining Centers. V. 81, No. 161. Sec. 
2, Aug. 19, 1974. pp. 13-16. 
Metal Traders Section. V. 81, No. 110, 
1A-16A. 


Sec. 2, Jane 6, 1974, pp. 
———. Non-Ferrous Scrap. V. 81, No. 50, 
Suppl.. Mar. 13, 1974, pp. 1A-32A. 


Screw Machine Industry. V. 81. No. 
224. Sec. 2, Nov. 18, 1974, PR. 1A-8A. 
. Space Age Metals. V. 81. No. 48. Mar. 
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podran id 81, No. 205, Sec. 2, 
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Figure 1.—Domestic shipments, imports, consumption and average price of tungsten ore 
and concentrate. 
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Figure 2.—Simplified tungsten flow diagram. 


Table 4.—Production, disposition, and stocks of tungsten products in the 


United States 
(Thousand pounds of contained tungsten) 


Tungsten carbide 


Hydrogen- powder 
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ane ka — 
carbon- Made Crushed Chemicals Other! Total? 
reduced from and 
metal metal crystal- 
powder powder line 
1978: * 
Gross production during year 12,533 7,801 2,582 4,688 1,630 29,233 
Used to make other products listed here 8,464 e" 60 8,945 165 12,633 
Net production 4,069 7,801 2,522 743 1,465 16,600 
Disposition: 
To other processors 1.073 69 W 104 1.537 2,182 
To end-use consumers 7,589 6,013 527 761 365 15,256 
To make products not listed 
on this tabre 1,106 1,676 W w 2,017 4,798 
EE stocks, Dec. 31. 1,925 418 619 254 807 3,523 
Gross production during year 15,234 9,824 8,167 6,002 1,559 35,786 
Used to make other products listed here 10,499 na 161 4,995 1 15,655 
Net production 4.735 9,824 8,006 1,007 1.558 20,131 
Disposition : 
To other processors 1,963 49 Ww 108 2,860 4,4165 
To end-use consumers 8.303 1,683 754 772 369 17,883 
To make products not listed 
on this tabelle 2,069 2,359 wW w 2,231 6,659 
Producer stocks, Dec. lIii „ 1,908 685 515 338 238 8,628 


r Revised. W Withheld to avoid disclosing individual company confidential data; included ín 


“Other.” 


1 Includes ferrotungsten, scheelite (produced from scrap), nickel-tungsten, self-reducing oxide, 
pellets, and quantities indicated by symbol W. 
3 Data may not add to totals shown because of independent rounding. 
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Table 5.—Major producers of tungsten concentrate and principal 


tungsten processors in 1974 


Company 


Producers of tungsten concentrate: 
Climax Molybdenum Co., a subsidiary of AMAX .............- 
Mines Exploration, Inc EE En 
Ranchers Exploration & Development Corp. 
Rawhide Mining CT OOO 
Union Carbide Corp., Mining & Metals Division“D“ 


Processors of tungsten: ? 
Adamas Carbide Corp E 
Fanstee] "Inge. —— 5l i a ea se ee 
General Electric o 


oe Sylvania, Inc., a subsidiary of General Telephone 


Li Tungsten Corp 22.2226 2 seek 
Molybdenum Corp. of America (Molycorp) .................- 
Teledyne Firth Sterling 
Teledyne Wah Chang Huntsviltksssssss 
Union Carbide Corp., Mining & Metals Division 
Westinghouse Electric Corrs 


1 On standby status, scheduled to reopen in 1975. 


Location of mine, mil] or 
processing p. 


Climax, Colo. 

Red Mountain, Calif. 
Townsville, N.C. 
Fallon, Nev. 

Bishop, Calif. 


Kenilworth, N.J. 

North Chicago, DL 

Cleveland and Euclid, Ohio, 
and Detroit, Mich. 


Towanda, Pa. 
Latrobe, Pa., and Fallon, 


Nev. 
Glen Cove, N.Y. 
Washington and York, Pa. 
McKeesport, Pa. 
Huntsville, Ala. 
Niagara Falls. N.Y. 
Bloomfield. N.J. 


2 At its Pine Creek mine and mill in California, UCC processes ore ''straight through" to APT. 


8 Major consumers of tungsten concentrate and APT. 


STOCKS 


Reported stocks of tungsten concentrate Industry stocks of intermediate tungsten 
held at domestic mines at yearend 1974 products continued to increase as indi- 
more than doubled and tungsten concen- cated in tables 1, 4, and 6. Data on stocks 
trate stocks held by consumers increased of tungsten concentrate held by dealers 
8% during the year. Stocks of ammonium were not available. 


paratungstate rose 12% over that of 1973. 


TUNGSTEN 
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Table 6.—Consumption and stocks of tungsten products in the United States, by end use 
(Thousand pounds of contained tungsten) 


Tungsten Tungsten Other 
End use Ferro- metal carbide tungsten Total “ 
tungsten! powder? powder materials ? 
1973 n 

Stainless and heat resisting ........ 184 W E 77 211 
I ³¹Ü¹e . ˙ r 128 w En 225 358 
Tool ³ AA 1.474 W SÉ 541 2,015 
Cast iron W i PES 6 6 
Superalloys `... 152 186 W 318 606 

Alloys (excludes steels and superalloys) : 
Cutting and wear resistant materials WwW 2,546 7,141 318 10,000 
Other alloy yz 71 756 340 118 1.285 
Mill products made from metal powder . Ww 2,660 Ww Be 2,660 
Chemical and ceramic uses ___________- xt 2a w 444 444 
Miscellaneous and unspecified .......... 5 125 273 1 404 
/// ³˙.¹ꝛiAAAA..¹·˙¹w-r--- ⁰⁰ as 1.964 6.223 7,754 2.043 17.984 
Consumer stocks Dec. 111122 340 421 866 418 2,051 

1974: 
Steel : 

Stainless and heat resis ting 142 s M 116 258 
Alloy EE et ey ee 245 Ww i^ 896 641 
Tool EE ᷑ 8 1.402 i az 642 2,045 
Cast irons nune 8 1 - Sp ct 1 
Superalloys _________-_________-________ 128 188 Ww 841 607 

Alloys (excludes steels and superalloys) : 
Cutting and wear resistant materials W 3.683 8.216 340 12.239 
Other alloys® _____________ 94 946 480 138 1,658 
Mill products made from metal powder Ww 2,673 W - 2,673 
Chemical and ceramic uses Le = W 159 159 
Miscellaneous and unspecified ... ..... 4 14 256 1 275 
DE vc u 8 2,016 7,454 8,952 2.134 20.556 
Consumer stocks Dec. 11114 491 622 1,078 580 2.771 


W Withheld to avoid disclosing individual company confidential data, included in Miscellaneous 


and unspecified.” 
1 Includes melting base self-reducing tungsten. 


3 Includes both carbon-reduced and hydrogen-reduced tungsten metal powder. 

3 Includes tungsten chemicals, natural and synthetic scheelite, tungsten scrap and other. 
* Data may not add to totals shown because of independent rounding. 

5 Includes welding and hard-facing rods and materials and nonferrous alloys. 


PRICES AND SPECIFICATIONS 


During 1974, the average value of tung- 
sten. concentrate shipped from domestic 
mines and mills as reported to the Bureau 
of Mines increased 7676 to $75.73 per 
short ton unit of WOs. Tungsten concen- 
trate for domestic use was purchased from 
GSA during the year at prices, ex-duty, 
ranging from $42.10 to $106.28 per short 
ton unit. For export, the price ranged 
from $47.75 to $91.88 per short ton unit. 

As quoted in the Metal Bulletin (Lon- 
don) and reported in Metals Weck the 
European price of tungsten concentrate, 
shown in table 7, increased throughout the 
year from a low in January of £21.00 per 
metric ton unit (about $41.53 per short 
ton unit depending upon the prevailing 
rate of currency exchange) to a high of 
£50.25 per metric ton unit (about $105.90 
per short ton unit) in September. 

The price of APT delivered to large 
volume contract customers was $62.50 per 


short ton unit at the beginning of 1974. 
This price was increased to $72.50 per 
short ton unit in May, to $97.50 per short 
ton unit in July, and to $116.50 per short 
ton unit in September. The price of "Blue 
Oxide" was set at $2 per short ton unit 
above the APT price plus 1% surcharge to 
provide for processing losses. 

In January a conversion fee of about 
$11 per short ton unit was charged for 
"toll" processing tungsten concentrate to 
APT at a recovery rate of about 9696. 
At midyear the tolling charge was in- 
creased to $14.50 per short ton unit and 
by yearend 1974 increased to $17 per 
short ton unit. 

The quoted price of carbon-reduced 
tungsten metal powder, as reported in 
Metals Week, f.o.b. shipping point, was 
$4.50 per pound of contained tungsten in 
1,000-pound lots in January. During the 
year the quotations on carbon-reduced 
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tungsten metal powder were discontinued 
as activity in this material ceased. The 
price of hydrogen-reduced tungsten metal 
powder (99.99% purity), f.o.b. shipping 
point, as quoted in Metals Week, rose from 
a range of $4.97 to $6.74 per pound of 
contained tungsten at the beginning of the 
year to a range of $9.64 to $11.34 per 
pound at yearend. Within these ranges, 
the price was primarily dependent upon 
the tungsten powder particle size (Fisher 
number). 

The price quotations of low-molyb- 
denum-containing ferrotungsten was dis- 
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dealer price of ferrotungsten for export 
during 1974, as quoted in Metals Week 
rose from $4.50 per pound of tungsten in 
January to $6.00 to $7.00 per pound in 
December. The quoted price of UCAR, 
a proprietary high-purity ferrotungsten 
produced by Union Carbide Corp., 90% 
tungsten, doubled from $3.98 to $8.20 
per pound of contained tungsten during 
the year. 

The price of scheelite concentrate (cal- 
cium tungstate) for direct addition to 
steel melts was believed to be comparable 
with data reported in table 7. 


continued during the year. The US 


Table 7.—Monthly price quotations of tungsten concentrate in 1974 


Wolfram and scheelite : 
London market, pounds 
sterling per metric ton 


Equivalent quotations, 
dollars per short ton 
unit of WOs, 65% 
basis 2 


Month unit of WOs, 65% basis is 

Low High Low High Average 2 

Januar £21.00 £22.10 $41.58 $ 46.18 $ 45.93 
Fehn! 88 21.40 28.65 44.85 49.24 46.73 
Areh oo et 23.00 25.80 48.02 65.24 51.68 
„ . 25.50 34.00 55.57 74.12 60.96 
JJ AE het NEN ONE 86.00 41.50 79.00 103.92 92.82 
.] RES ee 41.00 45.50 88.75 98.78 92.85 
SÉNG teen 41.00 48.50 88.62 94.63 91.84 
August Ee 48.00 48.00 92.96 100.72 96.43 
Septemberrrrrnnn 41.00 50.25 98.71 105.90 101.73 
Oe tober 47.00 50.00 99.4 106.09 103.14 
November 42.00 47.00 88.15 99.58 92.95 
December ...............-.....-.-.- 37.50 43.00 79.33 90.68 84.45 


1 Equivalent high and low quotations as reported in Metals Week from Metal Bulletin (London) 
data ; price dependent upon the prevailing rate of exchange. 

3 Arithmetic average of weekly quotations. The equivalent 1974 average price $79.96 per short ton 
unit; duty $3.97 ; equivalent average price, duty paid, $83.98 per short ton unit. 


FOREIGN TRADE 


Exports.— Tungsten concentrate exports 
during 1974 increased by a factor of 13 
and represented excess material purchased 
from GSA stockpiles. Ferrotungsten ex- 
ports rose 52% while exports of APT 
decreased 79%. Exports of tungsten car- 
bide powder, primarily to Canada and 
Mexico (26% each), and the Netherlands 
(18%), almost doubled during 1974. 

In 1974 exports of unwrought tungsten 
metal and alloys in crude form, waste, and 
scrap increased 5% to 709,461 pounds, 
gross weight, valued at $1,343,674. This 
material was shipped primarily to West 
Germany (70%) and to the United King- 
dom and the Netherlands (8% each). 
Tungsten and tungsten alloy powder ex- 
ports increased by a factor of three dur- 


ing the year to 1,388,643 pounds, gross 
weight, valued at $8,468,182. This ma- 
terial was exported primarily to Israel 
(36%), Japan (18%), Canada (10%), 
the United Kingdom (9%), and the 
Netherlands (8%). 

Exports of tungsten and tungsten alloy 
wire increased 20% to 270,525 pounds, 
gross weight, valued at $7,129,629 in 1974 
and were shipped primarily to Canada 
(21%), Japan (20%), the United King- 
dom (9%), and Brazil (8%). Wrought 
tungsten and tungsten alloy exports rose 
86% during the year to 288,750 pounds, 
gross weight, valued at $3,623,183. Most 
of these exports were shipped to West 
Germany (47%), Canada (19%), and 
Japan (9%). 
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Table 8.— U.S. exports of tungsten ore and concentrates, by country 

(Thousand pounds and thousand dollars) 
1978 1974 
Country Gross Tungsten Gross Tungsten 
weight content! Value weight content?! Value 
Canada eier LE Ge m 10 5 28 
France EE s Set x 110 67 199 
Germany 

a a k ͤ ne pa ER 275 142 338 
meet pM CUP HIMEN (8 m oe a 1,258 649 2,468 
JODO: mm ĩ ne 65 83 92 
Netherlands EE 146 15 204 392 208 1,237 
Sweden EE Se Se SH 55 28 111 
United Kingdom `... 28 18 35 136 70 862 
KK A EEN 174 90 289 2,301 1,187 4,885 


! Tungsten content estimated by multiplying the gross weight by a factor of 0.516 equal to 0.65 (to 
convert from 65% to 100% WOs basis) times 0.7931 (to convert from WOs to W basis). 


Table 9.—U.S. exports of ferrotungsten, by country 


1973 1974 
Country " Estimated ! " Estimated ! 
ross tungsten ross tungsten 
weight content Value weight content Value 
(pounds) (pounds) (pounds) (pounds) 
Canada, 9.574 7.659 $38,298 8,327 6,661 $34,952 
Ida. é Si EA DS 500 400 2,948 
Mexico ...............--- 8,200 2,560 12,175 10,572 8,458 177,061 
Total xw 12,774 10,219 50,473 19,399 16,619 214.961 
1 Estimated tungsten content obtained by multiplying gross weight by 0.80. 
Table 10.—U.S. exports of ammonium paratungstate, by country 
1978 S 1974 
Country S Estimated à Estimated 
ross tungsten 1088 tungsten 
weight content ! Value weight content ! Value 
(pounds) (pounds) (pounds) (pounds) 
Australia en at no "S SE 1,000 107 $18,950 
Canada .........------- 21,000 14,839 $60,480 ae um = 
El Salvador 2 2 EN 808 218 1,123 
Ethiopia ` 388 274 775 = e" Le 
Germany, Wet 88,026 62,199 174.183 47.097 38.279 168,470 
Japan „n. 304,981 215,500 539,084 33.563 23.716 42.952 
Mexico Su Se S 2.031 1,435 8,125 
Netherland us MS p 2,100 1,484 1,665 
Peru ` ee 890 629 1,780 T" one Ass 
Philippines EE 84 59 518 248 175 1,686 
South Africa, 
1 P 400 288 628 So Së ES 
Ee Se Se us 73 50 1,244 
r 415,769 293,788 111,398 86,420 61,064 245,215 


1 Estimated contained weight obtained by multiplying gross weight by 0.7066. 
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Table 11.—U.S. exports of tungsten carbide powder 


1978 1974 
Country Estimated Estimated 
Gross tungsten Value Gross tungsten Value 
weight content ! weight content 
(pounds) (pounds) (pounds) (pounds) 

, Ga — = 1,450 1,181 $6,525 
Argentina -.------------------- 80 23 $628 1,252 5,656 37.997 
Australia 5.882 4.198 41.882 26.385 20,580 201,018 
Austria _-------------------- 64,657 50,355 451,074 40,756 81,790 304,953 
Belgium-Luxembourg .........- 18,448 14,390 127,651 21,826 17,024 186,195 
Brazi) 22121222222 02-2028 6,784 5,292 49,227 15,255 11.899 15,122 
Canada B moe 734.578 672,971 1,099,451 771,616 601,860 2,214,896 
D h 2,435 89 16,200 : 2,211 17,850 
Costa Ria 471 867 4,799 2,592 2,022 16,238 

enmark ... .. .........--.--- 2,535 1,977 11,561 3,901 ‘ 21,281 
Finland 230 179 139 TA ei E 
France ----------------------—- 82,920 26,678 170.511 7,639 5. 958 69,380 
Germany, Wet 118,832 92,299 189,711 126,252 98,477 926,586 
Indonesia Sz A RUN 5,000 8,900 568 
Iran oes ee a ZS eS T" 36,797 28,702 55.275 
Ireland ..................-.-..- 14,453 11,278 62,754 7,480 5,795 76,508 
Israel 2. oe oe eee es 58,589 41,800 262,956 83,869 65,418 616,840 
/r ³ AA es 42,559 83,196 840,088 59,043 46,054 598,970 
%%/ö/ö§öÜ—]ùw 52,864 41,234 828,629 241,883 188,669 1,805,176 
Malaysia ` 17 18 8,206 ES 2S 
Mexico ------------------------ 131,807 102,810 683,648 168,204 591.399 742.770 
Netherlands 28,842 22,497 202,889 616,258 402,677 342,250 
New Zealand .................- 80 62 1,608 Ee "S e 
Nigeria 2222-22 eee z2 ae =o 1,200 936 8,856 
Norway W A h ͥͥ ] ¹ wm 15 69 929 EE? ER E 
Oman tere See T Sa Ge 2,000 1,560 1.350 
C777ôö§»%õ? wm ꝛ w 8 S P SR 14,460 11,279 24.480 
Poland .....................-.- 44 84 606 = ae us 
Portugal --_------------------- 860 281 8,696 80 62 858 
%%% AAA = mE e 2,500 1.950 5,000 
Romania. S 126,908 98,984 608,319 e = 
Singapore ER S» T 688 587 7,216 
South A Africa, Republic of ..... 17,441 18,604 77.777 10.917 8,515 91,860 
Spain eege 4.316 8,366 82,166 25,837 20,153 196.358 
Sweden ......................- 8,560 2,711 18,564 885 261 4.351 
Switzerland `... 14.121 11,014 83,256 37.784 29.472 308.237 
Taiwan -.---------------------- 400 812 2,800 486 879 5.146 
Thailand E Se E 8,711 2,894 2,121 
Trinidad and Tobago o 200 156 1,228 sa Ss Se 
United Kingdom .............. 88.627 26.229 185,211 98,841 72.811 547.801 
Venezuela 305 238 1.446 6.538 5,096 12,557 
Yemen ns E = Se 4.102 3,200 736 

FCC 1,512,265 1,179,567 6,614,615 2.940.302 2,298,486 9.49. 426 


1 Estimated tungsten content obtained by multiplying gross weight by 0.78. 
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Table 12.—U.S. exports of tungsten alloy powder 


1973 
Country Estimated 
Gross tungsten 
weight content ! 
(pounds) (pounds) 
Argentina . 2 
Australia mai Ren 5,078 4,062 
Austria 18,591 14,873 
Belgium- Luxembourg 36,316 29,053 
Brazil e 9,042 1,234 
U ETT 128,495 102,796 
Finland 7,711 6,169 
11 430 344 
Germany, West 58,503 46,802 
India — 895 716 
Ireland peee 1,175 940 
Israel ba 30,259 24,207 
Italy ` v 2,804 1,843 
8 " 137,779 110,223 
Mexico 3 11.855 9.484 
Netherlands d 
wo. Mem SR ne = 
Singapore . : s 
Spain 208 166 
ls eee SHARED 1 4,537 3,630 
Switzerland. 2,121 1,697 
Scc | — are rae 300 240 
United Kingdom 23 2.034 1,627 
Venezuela . — : 
Total ...........----- 451,033 866,106 
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1974 
Estimated 
Value Gross tungsten Value 

weight content? 

(pounds) (pounds) 
SA 53 42 $1,371 
$25,321 12,582 10,066 80,254 
83,025 85,411 28,329 231,996 
164,025 27,514 22,011 146, 968 
43,657 1,272 1,018 10,281 
718,162 135,690 108,552 806,807 
86,161 22,044 17,635 114,681 
3,955 3,061 2,449 29,100 
312.960 53,105 42,484 361,092 
4,241 2,075 1,660 10, 028 
10,175 400 320 2,380 
142,333 506,512 405,210 3,399,746 
10,895 2,184 2,221 31,846 
646,315 253,118 202,494 1,482,569 
61,502 7,575 6,060 40,649 
110,000 88,000 375,800 
= 158 126 1,750 
bk 16,836 61,469 419,938 
2.550 110 88 1,298 
23,082 - as ct 
19,029 15,896 12,717 96,188 
3.600 283 226 4.650 
10,941 120,789 96,631 142,622 
e» 1,375 1,100 16,168 
2,316,985 1,888,643 1,110,914 8,468,182 


1 Estimated tungsten content obtained by multiplying gross weight by 0.80. 


Imports.—Imports for consumption of 
tungsten concentrate rose 2% during 1974 
and totaled almost 11.1 million pounds 
of contained tungsten, the highest import 
level since 1957. The major sources of 
these imports were Bolivia (19%), Port- 
ugal and Canada (15% each), Thailand, 
(14%), and Peru (12%). 

Imports of tungsten carbide during the 
year, primarily from West Germany (65906) 
and Sweden (34%), decreased 21% and 
totaled 165,238 pounds of contained tung- 
sten valued at $1,580,411. Imports of waste 
and scrap containing over 50% tungsten 
increased by a factor of two and totaled 
168,720 pounds of tungsten valued at 
$693,827. This material was received prin- 
cipally from West Germany (26%), Israel 
(24%), the Netherlands (18%), and Swe- 
den (13%). Imports of unwrought tung- 
sten (except alloys) in lump, grain, and 
powder fell 53% to 26,302 pounds of con- 
tained tungsten valued at $239,004 and 


were received mainly from West Germany 
(64%). Wrought tungsten imports in 1974 
increased 47% and totaled 24,588 pounds 
valued at $1,189,308. This material was im- 
ported principally from Austria (75%) 
and Japan (18%). 

Imports of tungsten material classified 
as "metal-bearing materials in chief value 
of tungsten” decreased 33% and totaled 
201,074 pounds of contained tungsten 
valued at $715,247. These imports were 
received from the Republic of Korea 
(84%) and Thailand (16%). Most of the 
material imported under this classification 
was believed to be synthetic scheelite. In 
addition, 1,062,372 pounds of contained 
tungsten was imported, all from the Re- 
public of Korea, as ammonium tungstate 
valued at $4,183,365. 

In 1974 calcium tungstate imports, all 
from West Germany, fell 20% and totaled 


30,749 pounds of contained tungsten 
valued at $394,500. 
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Table 13.—U.S. imports ' of tungsten ore and concentrates, by country 
(Thousand pounds and thousand dollars) 


1978 1974 
Country Gross Tungsten Value Gross Tungsten Value 
weight content weight content 
Argentina 2 111 59 61 62 80 116 
Australia 551 320 748 161 87 279 
Belgium- Luxembourg Se 2 m 33 18 28 
Bolt 3.910 2,188 4,659 4,259 2,381 8,683 
E WEE * 761 433 982 523 297 1,173 
Burma m 81 892 205 
Canada ²˙ . neo r 5, 580 r 3,311 r 7,860 8,202 1,648 6,494 
Chile occ é 132 131 E 
China, People's Republic of * 209 F110 r 288 584 811 1,174 
rande r 255 r 81 r 163 464 136 
Germany, Wet * 784 F 285 r 871 226 71 146 
Guatemala 2,282 871 46 882 164 21 
pn Ss 2z KS 81 258 
Korea. Republic of .. ...... 964 T 548 1,145 741 419 1,778 
Malaysia `... 668 323 685 298 170 872 
Mexico 614 $88 727 649 336 1,4165 
E Tee e 58 30 74 
do At tS oe rete et ES, 1,742 1,039 2,064 2,322 1,309 6,075 
Portugal VVV 303 176 470 2.779 1,636 6.940 
wanda — ons eee ons 202 238 863 462 1,058 
South Africa, Republic of r 264 1 128 r 300 224 114 352 
pain EE * 142 ? 79 r 201 176 96 298 
Sweden a 
3 n r 1,614 T Sen r 1,869 3,234 1,685 5,1732 
United Kingdom ........... e 2c "3 94 53 257 
cR SR FERONT NS 888 188 411 168 88 212 
Tota] 55.22 r 21,804 * 11,047 r 23,461 22,641 11,786 43,068 
* Revised. 


1Data are "general imports," that is, they include tungsten imported for immediate consumption 
plus material entering warehouses. 


Table 14.—U.S. imports for consumption of tungsten ore and concentrates, by country 
(Thousand pounds and thousand dollars) 


1978 1974 
Country — — —— . — — — MM 
Groes Tungsten Value Gross Tungsten Value 
weight content weight content 

Argentina ----------------- 111 59 61 88 19 70 
Australia 551 320 748 161 87 279 
Belgium-Luxembourg ...... SCH un ue 88 18 28 
Bolivia 3.912 2,188 4,659 8,149 2,065 1.389 
Brazil e 815 465 989 468 266 1,094 

urma oo ies see nodes EOS 81 55 392 205 
e * 5,530 * 3,811 r 7,860 3,177 1,633 6,400 

Chile L 132 74 131 S. 

China, People's Republic of 1 209 * 110 r 288 584 811 1,174 

France .............-.--.-.- T 255 * 81 r 168 464 136 
Germany, Wet T 784 T 285 1 371 226 171 146 
Korea, Republic of ......... 964 * 648 1,145 644 864 1,478 
Malaysia ..........--....--- 568 323 685 298 170 872 
Mieses 646 348 146 649 336 1,478 

Netherlands = 30 
OO an eo le 1,742 1,039 2,064 2,440 1,376 5,418 
Portugal .................- 808 176 410 2.779 1,635 6,940 
Rwanda 202 108 238 863 462 1.058 
sou Africa, Republic of ? 264 * 123 r 300 224 114 852 
pain EE EE T 142 1 T9 r 201 1176 95 298 

Sweden bes 66 86 
UAR cri Br e Ee 1 1,822 r r r 2.104 2,991 1.527 5,114 
United Kingdom ..........- e e SE 94 58 257 
JJC ͤ ic o E 338 183 416 168 88 212 
Total c LEE r 19,368 r 10,884 * 23,725 20,742 11,096 40,696 
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Table 15.—U.S. imports for consumption of ferrotungsten, by country 


1973 
Country Estimated 
Gross tungsten 
weight content 
(pounds) (pounds) 
Austria ..............-..- 405,982 883,166 
Belg ium- Luxembourg 11,028 9,310 
Brazil 22.2229 9-9 ww os SS 
Canada .................- 53.845 41.848 
Franſee 33.069 25,906 
Germany, Wet 197,891 157.367 
Portugal 94,357 18,894 
Sweden ............-.-.... oe e 
United Kingdom ......... 696,181 460,016 
Total ...........-.- 1,392,298 1,106,507 


Value 


$979,121 
25.352 


115,594 
73.087 
406.522 
209,978 
1,295,154 


8,104,808 


Gross 
weight 
(pounds) 


288,258 
50,706 
64.955 

143,299 
71.161 
54.625 

330,061 


1,009,065 


1914 

Estimated 

tungsten Value 
content 

(pounds) 

235,358 $938,373 
35,606 108,202 
51,228 204,921 

111.371 415,003 
63,856 219,466 
38,965 116,024 

271,544 1.032.217 

807,928 3, 029.206 


Table 16.— U.S. imports for consumption of tungsten and tungsten carbide forms 
(Thousand pounds and thousand dollars) 


Ingots, shot, bars, Wire, sheets, 
and scrap and other forms, 'Total 
Year n.s.p.f. 
Quantity Value Quantity Value Quantity Value 
1777/7 467 1.232 624 2,809 1,091 8,541 
1 ⁵ĩðͤ 730 1.431 703 8,516 1,433 4,947 
1914 ee eee es 680 1,823 1,782 7,545 2,462 9,368 
WORLD REVIEW 


During 1974 two international meetings 
on tungsten were held in Geneva, Switzer- 
land, to discuss methods of stabilizing 
world prices and to evaluate statistical 
data on tungsten concentrate trade and 
product consumption. The Working Group 
of the United Nations Conference on 
Trade and Developments (UNCTAD) 
Committee on Tungsten met in August 
to consider a paper developed by the 
UNCTAD Secretariat regarding the fea- 
sibility of establishing an International 
Tungsten Council, similar to the Inter- 
national Tin Council, and/or establishing 
a system of minimum and maximum prices 
for tungsten concentrate. The UNCTAD 
Committee /on Tungsten subsequently met 
in November. The Committee staff con- 
tinued to canvass, tabulate, and report 
detailed statistics on tungsten concentrate 
production, consumption, and world trade 


and on intermediate tungsten product con- 
sumption in its quarterly bulletin “Tung- 
sten Statistics.“ 

In addition, a meeting of many of the 
world tungsten-producing companies was 
held in Lisbon, Portugal, in order to pre- 
pare a unified "producers program" for 
presentation at the November UNCTAD 
meeting. À subsequent meeting was sched- 
uled to be held in La Paz, Bolivia, in April 
1975. 

Many tungsten-consuming companies of 
the world, particularly from Western 
Europe, met in Coventry, England, during 
June to develop a tungsten price index 
which would be published in the Metal 
Bulletin (London). 


3 UNCTAD Committee on KEE (Geneva, 
„ Tungsten Statistics. 8, Nos. 1-4, 
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Table 17.—Tungsten: World concentrate production by country 
(Thousand pounds of contained tungsten) 1 


Country 1972 1973 1974 P 
North America : 
Canada ? Dll ß dp EE E 3,527 8,680 2,811 
Guatemala "eebe U d es 18 848 * 850 
| Cod ases 798 761 681 
Dl NI SM --—--——— 8,150 7,676 7,881 
South America: 
ee e . r 848 183 e 200 
Bolivia WEE r 4.954 4,264 4,471 
ET 2,516 2,194 e 2,200 
7)%/%//%ͤͤꝰũũͥ V! yd ⁰ʒt ee eee eee 1 2,108 1,896 * 1,900 
Eu : 
Crechoslavaiia EE 165 175 176 
NCO i Oe EE y ⁊ĩͤ . Se MERE T 1,248 1,648 * 1,360 
POHUBA| col e ñ ß E ee 8,093 8,886 8,280 
Spain EE 798 661 
Sweden EE * 90 478 * 500 
WS BARS EE EE 15,900 16,300 16,800 
United Kingdoůꝶ kk» 4 A M 
Africa 
Nigeria: ⁵ ² : tete ³ md 02 8 e3 
Rhodesia, Southern 333 201 
AT, TEE r 525 e 570 e 5170 
South Africa, Republie oc 1 1 as 
South-West Africa, Territory ofs ss 196 49 See 
n d 6 2 1 
777% — w. ͤ -: EEGEN 240 e 240 * 240 
! ⅛˙“· . EE * 683 532 420 
Asia: 
, ß ß 1 1,218 1,183 * 150 
China, People's Republic ſoaTTfTtt 2 cc ccc ee 16,500 11,600 18,700 
hh ³Aſſͥͥ 8 87 24 27 
ET EE EE EE y ORIEL et a r 1,980 2,072 1,786 
Korea, North® ` Lc LLL ccc c LLL LL LL LLL LLL 22-2 4,140 4,750 4.750 
Korea, Republie oll 3.966 ; 5,132 
nn « “ ww... EE * 800 
MBN DE EECH 7,870 5,786 4,308 
Oceania: 
Australia eege aaa r 8,470 2,862 * 2,400 
New Zealand `. 17 
Total EE ʒ Re e fea r 84,952 84,160 82,357 


* Estimate. P Preliminary. r Revised. 

1 Conversion factors: WOs to W, multiply by 0.7931; 60% WOs to W, multiply by 0.4758. 

3 Producer's shipments; actual production data is not officially reported, but available company 
figures indicate a substantial difference between actual output and shipments in some years. 

d pete presented are the sum of production reported by COMIBOL and exports credited to medium 
and small mines. 

* Figures exceed those reported in official Brazilian sources; these sources do not include production 
by small mines, which in aggregate apparently are subetantial. 

5 Production from Beardmore mine only, and are for the year ended September 30 of that stated. 

o Data are for South West Africa Co. Ltd. only, and are for the year ended June 30 of that stated. 
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Table 18.—Tungsten: World concentrate consumption, by country 
(Thousand pounds of contained tungsten) 


. Country ! 1972 1973 1974 » 
Actual consumption: 
: ĩ˙ oes EE AE ee es 88 88 * 88 
mm ELEC ( 8 8,109 2,469 2,810 
Czechoslovakia * _.._.._..._.-- c.l 8,000 * 3,000 2,900 
Franee be 8 2,784 3.854 * 4,076 
JEDAN EE 5,128 1,950 * 6,665 
FU ²˙U AAA. mh; yd x ce Are. 679 703 88 
Bweden. ee 8,040 8,2238 * 3,190 
United Kingdonnnnnnnnn 7,205 e 7,987 * 8,167 
United: States 22.22. & 0 eee ee es 14,107 15,386 16,298 
Apparent consumption, excluding stock variations: 3 
C ⁰ A A ea ee oe 91 115 * 110 
Belgium-Luxembourg .........................-.--.--.--- 108 346 * 862 
tatil MEDECIN NEU * 494 562 * 520 
J) ⁵ ↄ ⁵Vdd/ ³ 8 70 66 65 
Canada * . M I c Se La D ee E 551 r 525 500 
China, People’s Republic of*? ůù W)) 4.500 4,500 4,500 
1 700 r 

Wat EENEG 6,514 6,981 e 6,295 

Hungary? EEN 50 
!ͤ.õĩ¹.6!1 ũü m ð : da alt er LE 423 838 * 386 
Italy ......... PPP EE wm ß 8 104 198 * 165 
Korea, Nor 22 3.500 8,500 8,500 
Korea, ublie d EE 559 1,400 
Netherlandgggddd oe 1,581 1,971 8,818 
Poland EE 8,993 6,148 3.730 

Romania*? . „„ «„ ů ꝙ⅛—l-mn 30 
South Africa, Republlie ohh 794 * 573 * 496 
Spain EES 284 * 287 * 276 
USSR oe 7 —:42655 2 ] ᷣ³ Vr ee ae 14,100 14,800 14,900 
Total -2o coni ͤͤũÜ —³ͥ AW 76,588 85,744 85,818 


* Estimate. P Preliminary. r Revised. 

1In addition, the following countries may consume tungsten concentrate, but specific data are not 
available: Denmark, Finland, Israel, Norway, Switzeriand, and Yugoslavia. 

3 Production plus imports minus exports. 

3 Estimated by author. 

‘Data represents tungsten concentrate consumed to make ammonium paratungstate at APT plant 
adjacent to Sangdong mine. 


Primary source: UNCTAD Committee on Tungsten quarterly reports “Tungsten Statistics" and 
Annual Company 


Table 19.—Tungsten: Estimated world reserves and resources by major country 
(Million pounds of contained tungsten) 


Country Reserves Resources 
North America: 

ILI oe ee ] ⁵ d 476 700 
J ³·ͥ³A——⁵——— ::... k Dm 2 5 
United States r oe ee Cou 238 720 

South America: 
Bolivia: ß . ra EU ELTE 81 185 

7 T ³ ꝓſſꝓdſdddꝓdd/ꝙ'ãdũ ROREM MERO 40 95 

Europe: 

e TE 22 65 

USSR’ EE 350 700 
Africa: 

Rhodesia, Southern `... E 10 10 

ré dE, TEE EE IUE NEUE A es 5 5 

South-West Africa, Territory ook 8 5 

Zaire, Republic of 44444 3 5 
Asia: 

TWA is P! . eS 70 165 
China, People’s Republic of © __-_-------------------------------— 2.100 4,000 
d TT EE 10 
Malaysia ga es re ee ere 32 75 
erh eeeE 250 300 
Korea, Republio o0¾n!kk«44k4õk4k444444«4«« 101 175 

DT MUNITA te ENCORE c e e EOD S 40 85 

Oceania: men“! oe eS Ee nde. 76 210 
// ³˙·¹0A. A ee ee ee 88 12 

%%% rdddddddddddddd 8,920 1,490 


* Estimate. 
1 Data may not add to totals shown due to independent rounding. 
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Argentina.—A plant was being installed 
in San Luis Province which, when oper- 
ational, will have a capacity to process 
about 510 short tons of tungsten per year. 

Australia.— Tungsten concentrate produc- 
tion, almost entirely from King Island 
Scheelite, Ltd., a subsidiary of Peko- 
Wallsend Ltd., decreased in quantity but 
increased in value during the year.* Dur- 
ing 1974 the trading activities of Warman 
Equipment (International) Ltd., were ab- 
sorbed into the tungsten activities of King 
Island Scheelite, Ltd., and the latter com- 
pany was renamed Warman International 
Ltd. 

Austria.—Preparatory work on the first 
major tungsten mine in Central Europe 
was scheduled to begin in mid-1975 near 


Mittersill, Salzburg? A joint venture of 
Metallgesellschaft A.G., Frankfurt Am 
Main, and Vereinigte Österreichische 


Eisen und Stahlwerke A.G., (Voest-Alpine) 
Linz-Donau, (47.5% each), and Teledyne, 
Inc. (parent of Teledyne Wah Chang), 
United States, (596) it is expected to pro- 
duce about 1,000 to 1,500 short tons of 
tungsten annually. Presently proven re- 
coverable reserves will support operation 
of the adjacent ore-dressing plant for 15 
to 20 years. During the first 5 years of 
its operation the mine will recover tung- 
sten ore by open pit mining methods; in 
subsequent years, underground mining will 
be employed. The low-molybdenum-con- 
taining scheelite ore assays about 0.7% 
WO; which will be processed at the mine/ 
mill site by hydrometallurgical methods to 
tungsten semiconcentrate (20% to 30% 
WO;). This material will be shipped to 
a processing plant at Bergla, Styria, in 
southwestern Austria where Voest-Alpine 
plans to recover tungsten products by sol- 
vent extraction techniques. When the re- 
finery comes onstream in late 1976, the 
products will be APT, tungsten metal 
powder, and tungsten carbide powder. 
Output will reportedly equal about 10% 
of the present European demand. About 
7596 of the products will be exported with 
the remaining 25% consumed domes- 
tically. 

A comprehensive evaluation of the pres- 
ent status of powder metallurgy in Austria 
was released during the year. Based upon 
sales, tungsten and other refractory metals 
form the largest segment of powder metal- 
lurgy production in Austria. Production 
and processing is conducted by Metallwerk 


— 
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Plansee, at Reutte in the Tyrol. About 
95% of production is for export. 

The combined carbide production of 
the three major Austrian firms, Metallwerk 
Plansee, Schoeller-Bleckmann Stahlwerke 
A. G. and Gebruder Böhler & Co. A. B., 
ranges from 165 to 225 short tons of 
cemented carbide annually. 

Brazil. An analysis of the current pow- 
der metallurgy in Brazil and its future 
prospects was released.’ Cemented tung- 
sten carbides produced by powder metal- 
lurgy methods for machining applications 
was estimated to total 0.2 million pounds 
in 1973. By 1980 the annual production/ 
demand of tungsten carbide in Brazil is 
expected to increase to about 0.3 to 0.4 
million pounds. 

Scheelite tungsten ore mined and chem- 
ically treated to WOs concentrate in Brazil 
represents the major raw material for 
tungsten carbide production. 

Studies are being conducted in Brazil 
to adapt foreign tungsten carbide grades 
to local conditions. The most important 
Brazilian powder metallurgy companies are 
located in the State of Sao Paulo. 

Burma.—Rehabilitation of the Mawchi 
tin-tungsten mines, which was begun in 
1969 under a cooperative aid agreement 
with the U.S.S.R., was expected to be 
completed by the end of 1974.“ Soviet 
technicians and aid are no longer involved 
in the Mawchi development project. When 
completed in early 1975, the present an- 
nual production of 875 short tons of 
mixed tin-scheelite concentrates will be in- 
creased to 2,000 tons per year. 

Expansion of the Heinda tin-tungsten 
mine in Southern Burma was scheduled 
for completion in 1975 at which time the 
current production of 550 short tons of tin 
and tungsten concentrates is expected to 
double. 

Rehabilitation of the Hermyingyi tin- 
tungsten mine in Southern Burma will 
introduce modern mining methods. Upon 
completion in late 1975 the output of this 


* Peko-Wallsend Ltd. (Sydney, 
nual Report 1973-74, 32 pp. 

3 U.S. Embassy, Vienna, Austria. Tungsten— 
Production/Consumption Statistics. State Depart- 
ment Telegram 5973, July 11, 1975. 

9 Sedlatschek, K. Present Status of Powder Metal- 
Internat. J. Powder Met. & Pow- 
No. 2, April 1974, pp. 77-80. 

1 Chiaverini, V. Present Status of Powder Metal- 
lurgy in Brazil. ae J. Powder Met. & Powder 
Tech.. v. 10, No. 3, July 1974, pp. 153-156. 

8 U.S. Embassy, SE ngoon. urma. Industrial 
Outlook Report Minerals. State Department Air- 
gram A-075, July 2, 1974. 


Australia). An- 


lurgy in Austria, 
der Tech., 10. 
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operation will reach 1,100 tons of mixed 
tin and tungsten concentrates per year. 

Canada.—|n 1974 tungsten concentrate 
produced by the Canada Tungsten Mining 
Corp. Ltd. (CTMC) at Tungsten, North- 
west Territories, near the Yukon border, 
totaled 2.8 million pounds of contained 
tungsten. ^ Although production increased 
slightly during the year, the overall re- 
covery was 71.5% compared with 80.2% 
in 1973. The cause of the decreased re- 
covery in 1974 was the presence of abrasive 
talc like material in the low-molybdenum 
scheelite ore which averaged 1.45% WO3 
and presented milling problems. During the 
year, CTMC produced 168,665 pounds of 
byproduct copper (Cu) from scheelite ore 
averaging 0.168% Cu. 

Since mid-1974 all mill feed was re- 
covered from the developed underground 
ore body. This underground source is ex- 
pected to have a life of 8 years at a milling 
rate of 600 tons per day. The installation 
of an underground primary crusher and 
a conveyor for delivering tungsten ore to 
the surface mill was expected to be com- 
pleted by mid-1975. At yearend, the ore 
reserves were estimated at 4,436,000 tons 
averaging 1.63% WO, and 0.23% Cu. 

CTMC' leach plant in North Van- 
couver, British Columbia, operated during 
the year at an overall recovery of 98%. 
One additional tank was added to handle 
the backlog of material. 

Special reports on Canadian tungsten 
operations and reserves were issued.” 


Kaya Industries Co., Ltd ----------------------- 
Korea Tungsten Mining Co., Ltd ...........-...- 


Okbang Mining Co., Ltd 


Other companies 


———— — — 2 — 
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China, People's Republic of.—Consump- 
uon of tungsten in China is likely to ex- 
pand. Machine tools and other metal work- 
ing equipment is expected to account for 
most of the expansion. Since most of the 
easily attainable deposits of tungsten are 
believed to have been worked out, future 
production will have to come from lower 
grade and more complex ores. With the 
development of China as a world trader, 
it is anticipated that it may purchase 
mining equipment required to work low- 
grade underground tungsten ores more 
effectively. 

Japan.—An optimistic evaluation of the 
Japanese tungsten carbide and metalwork- 
ing industries was released." The report 
indicated that these industries are expected 
to grow substantially once the Japanese 
Government's tight money policy is re- 
laxed. During the year the Japanese Gov- 
ernment indicated that it would develop 
an economic stockpile of tungsten. 

Korea, Republic of.— The Korea Tung- 
sten Mining Co, Ltd. (KTMC), con- 
tinued to be the country's major tungsten 
producer in 1974, primarily from the 
Sangdong mine, and accounted for 93.2% 
of the total South Korean production dur- 
ing the year.“ KTMC is owned 15.5% by 
the Republic of Korea Government. Data 
on Korean production and stocks of tung- 
sten concentrate and production of APT 
are indicated in the following tabulation 
for 1974: 


Short tons 
(gross weight) )) 
Concentrate APT 
Pro- Pro- 
duction Stocks duction 
553 76 NA Säi 
3 4.298 NA 990 
EE NES 92 NA 2s 
8 146 NA Em 
S 4.612 642 990 


— 2 —ů — 2 Z8I2̈—6 8.8 vn gem 


NA Not available. 
1 About 8 mines. 


The APT plant located adjacent to the 
Sangdong mine and concentrator began 
operation in 1973 and is expected to pro- 
duce about 1,800 short tons of APT an- 
nually by 1976.? In December 1974 South 
Korea began to produce tungsten metal 
powder and tungsten carbide from do- 
mestic concentrate (70% WOs) and APT 
(90% WOs). By 1977 the estimated do- 


mestic production of tungsten metal and 


o Canada Tungsten Mining Corp. Ltd. (Toronto. 
Canada). 1974 Annual Report. 9 pp. 

1" American Metal Market. Canadian Resources. 
V. 81, No. 187, Sept. 25. 1974. pp. 7-11. 

Johnson, R. F. Tungsten. 1974 Canadian Min- 
eral Yearbook. July 1975. 10 pp. 

11 American Metal Market. Metalworking in 
Japan. V. 81, No. 127, Sect. 2, July 1. 1974. pp. 
1 A- 8A. 

12 U.S. Embassy, Seoul, Korea. Tungsten Stocks. 
State Department Airgram 4-93, May 6 

13 U.S. Embassy. Seoul. Korea. Tungsten—-Pro- 
duction /Consumption Statistics. State Department 


Telegram 5072, July 9, 1975. 
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tungsten carbide, based upon estimated 
APT consumption, could be 925 short tons. 

Portugal.— Tungsten production, primar- 
ily at the Panasqueira mine, of Beralt Tin 
and Wolfram (Portugal) SARL, a Portu- 
guese company owned 81% by Beralt Tin 
and Wolfram Ltd. (London), decreased 
296 to 2.4 million pounds of contained 
tungsten during 1974 mainly as a result 
of the unsettled labor situation.“ Sales 
of tungsten concentrate averaging 75.4% 
WO; rose to nearly 4 million pounds of 
contained tungsten as all of the stockpiled 
material which had been accumulated in 
previous years was sold. 

The heavy-media separation plant at 
Barroca Grande and the mill at Rio oper- 
ated satisfactorily throughout the year with 
good metal recoveries. Metallurgical tests 
indicated that it may be possible to in- 
crease the recovery of byproduct copper 
and zinc. Additional tests indicated the 
possibility of increasing overall tungsten 
recovery by the production of an ad- 


ditional low-grade concentrate using a 
high-intensity wet magnetic separation 
process. 


Despite the high level of unemployment 
in Portugal, the local labor supply im- 
proved only marginally although wage in- 
creases were awarded by Beralt in an at- 
tempt to maintain a stable work force. 
The major problem continued to be the 
recruitment of underground miners. Per- 
sonnel continued to be hired from the 
Cape Verde Islands during 1974. 

Rhodesia, Southern.— Tungsten mining 
operations at the Beardmore mine and 
mill operated by the Messina (Transvaal) 
Development Co., Ltd., ceased in April 
1974 when the ore reserve was depleted.” 
During the year, the plant was altered to 
re-treat slimes and tungsten containing 
sands. The overall plant recovery was 
71.496. Tungsten recovery at the slimes 
treatment plant was 32.3% and 42.2% 
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at the sand plant. Production of schecelite 
concentrate from these low-grade sources 
totaled 201,000 pounds of contained tung- 
sten. It was anticipated that the stockpiles 
of low-grade tungsten containing sands 
and slimes, which can be economically re- 
treated, will be depleted by yearend. 

Turkey.—Development of the tungsten 
deposit at Uludag, 3 miles southeast of 
Bursa, was continued by Etibank during 
1974. When completed and in operation, 
about 615,000 short tons of ore will be 
processed annually to produce about 3,300 
tons of tungsten concentrate per year. 

The Uludag tungsten deposit was re- 
ported to contain 10.7 million short tons 
of proven reserves and 4.2 million tons 
of probable reserves.“ 

Development of the Uludag tungsten 
facilities was delayed by a major fire which 
occurred early in 1975. As a result of this 
delay, the mine and mill were not ex- 
pected to become operational before the 
latter part of 1975. 

Yugoslavia.—A brief evaluation of the 
powder metallurgy industry and its de- 
velopment in Yugoslavia was published 
early in 1975." Studies of specialized ce- 
mented tungsten carbide (WC) powder 
metallurgy operations at the University 
of Zagreb formed the nucleus for the de- 
velopment of WC production plants. The 
two major producers, Prvi Partizan in 
Titovo Uzice and Sintal in Zagreb, pro- 
duced about 35,000 pounds of cemented 
tungsten carbide for the steadily growing 
Yugoslavian metal-cutting and mining in- 
dustries. 


14 Beralt Tin and Wolfram (London). 1974 An- 


nual Report. 19 pp. 
15 Messina (Transvaal) Development Co.. Ltd. 
rica). 1974 Annual Report, 


ohannesburg, South 
78 PD s. Emba Ankara, Turkey. Industrial 
. State Department Air- 


Outlook Report: 
gram A- 108. June 5 

17 Trifunovic, D. Powder Metallurgy in Yugo- 
slavia. Internat, J. Powder Met. & Powder Tech., 
v. 11, No. 1, January 1975, pp. 67-68. 


TUNGSTEN 


1325 


TECHNOLOGY 


Studies were continued by metallurgists 
of the Bureau of Mines Salt Lake City 
(Utah) Research Center and by research 
scientists in industry in an attempt to de- 
velop economic methods for recovering 
tungsten by solvent extraction from low- 
grade brine deposits (Searles Lake, Calif.), 
tungsten mill tailings, and tungsten proc- 
essing sludges.” If the tungsten in these 
sources could be recovered, the domestic 
reserves would be more than doubled. 

Metallurgical engineers at the Bureau 
of Mines Albany (Oregon) Metallurgy 
Research Center continued to conduct 
studies on the ignition hazards of coal- 
cutter equipment using tungsten carbide 
bits.“ 

At the Bureau's Twin Cities (Minne- 
sota) Metallurgy Research Center studies 
were conducted in an attempt to separate 
and recover titanium tungsten carbide 
from the tungsten carbide of scrap carbide 
dies by magnetic fluid density separation 
methods. 

A thorough evaluation of the various 
commercial methods currently being used 
to recover cemented tungsten carbide scrap 
in the United States and Western Europe 
was reported.” 

The effects of certain process variables 
on grain size, grain type, and microhard- 
ness of vapor deposited tungsten and tung- 
sten alloys were evaluated.™ 

Physical metallurgical studies of tung- 
sten alloys for high-temperature applica- 
tions were conducted under Government 
funding.” 


* Coad, Peter, and John Arthur Hill (assigned 
to Kerr-McGee Chemical Corp.. Oklahoma City, 
Okla.). Process for the Extraction of Tungsten 
From an Aqueous Alkaline Solution. U.S. Pat. 
3.804.941. Apr. 16. 1974. 

Carbide 


(assigned to Union 
Corp., New York). Recovery of Tungsten. From 
Low Grade Tungsten Ore. U.S. Pat. 3.800.025, 
Mar. 26. 1974. 

Nichols, I. L.. and R. O. Dannceneberg . (as- 
signed to the U.S. Department of the Interior). 
Process for N Tungsten From Alkaline 
Brines. U.S. Pat. 3.826.808. July 20, 1974. 

Ip Blickensderfer. R.. D. K. Deardorff, and J. E. 
Kelley. Incendivity of Some Coal-Cutter Materials 
by Impact-Abrasion in Air-Methane. BuMines RI 
7930, 1974. 20 pp. 

Kelley, John E.. and Robert Blickensderfer. 
Spark-Shower Radiance of Metal Grinding Sparks. 
BuMines RI 7902, 1974. 25 pp. 

æ% Winter. D. G. Recovering Tungsten Carbide 
Scrap. Reclamation Industries Internat., (Croydon, 
United Kingdom), No. 9, September / November 
1974. pp. 46-49. 

21 Donaldson, J. G. Vapor Deposition of Cobalt- 
Tungsten Alloys. Electrodeposition and Surface 
Treatment. (Lausanne. Switzerland). v. 2. No. 6, 
November 1974, pp. 419-434. 

Hoertel, F. W. Effect of Certain Process Vari- 
ables on Vapor Deposited Tungsten. Electrodeposi- 
tion and Surface Treatment. (Lausanne, Switzer- 
land). v. 2, No. 5, August 1974. pp. 327-341. 

Melliar-Smith, M.. A. C. Adams. R. H. 
Kaiser. and R. A. Kushner. Chemically Vapor 
Deposited Tungsten For Semiconductor. Metalliza- 
tions. J. Electrochem. Soc., v. 121. No. 2. February 


1974. pp. 298-303. 

2 Simpson, Ronald P., George J. Dooley, III, 
and T. W. Haas. Study of Grain Boundry Frac- 
ture Surfaces in Doped Fac Es Alloys. 
Metallurgical Trans., v. 3, March 1974, 
pp. 585-591. 

Waters, William J., and John C. Freche. A 
Nickel-Base Alloy. NASA WAZ-16, With Potential 
for Gas Turbine Stator Vane Application. NASA 
Tech. Note, NASA TN D-7648, June 1974, 25 
pp. Available from National Technical Information 
Service (NTIS), S EE Va. 

Zukas, Eugene G., and Leonard S. Levinson. 
Liquid Phase Sinterin of W-Ni-Fe in a Temper- 
ature Gradient. ams Scientific Lab.. LA- 
5665—MS, July 11974 11 pp. Available from 
NTIS. 

Zukas, Eugene G.. and Haskell Sheinberg. 
Anomalous Sintering Behavior in the 956 W- 
3.5% Ni-1.59% Fe Composite. Los Alamos Scien- 
tiic Lab., LA- 5730-MS, September 1974, 14 pp. 
Available from NTIS. 


Uranium 


By Walter C. Woodmansee ' 


Domestic uranium mine production (in 
terms of U. O, content in ore) was signifi- 
cantly lower in 1974, compared with that 
of 1973, principally because lower grade 
ores were mined and shipped to mills. Min- 
ing activity continued high, and the gross 
ore tonnage produced was greater than 
that of 1973. Mill production was 13% be- 
low the 1973 output. One mill was closed 
for an indefinite period ; another was closed 
for modernization and expansion; and a 
third was reopened during the year. At 
yearend 14 mills were in operation, the 
lowest number in several years. 

Although mine and mill production were 
lower during 1974, the reduced pace was 
considered temporary. A number of major 
new mines and associated mills were 
planned or under construction in New 
Mexico and Wyoming, in anticipation of 
a rapid rise in demand for uranium in the 
short and long terms. Increasing emphasis 
was placed on recovering uranium by 
insitu leaching operations, several of which 
have emerged as commercial ventures be- 
cause of improved technology and rising 
uranium prices. The commercial recovery 
of uranium from phosphates by the ferti- 
lizer industry of central Florida also 
appeared imminent; one operation was 
nearing production and others were planned. 

Exploration for uranium continued on 
a large scale, although the success ratio 
was unimproved. There was increased in- 
terest in development of lower grade re- 
sources, which may become economic in the 
near future. According to the Energy 


Research and Development Administration 
(ERD A), resources at various forward 
costs ($8 to $15 per pound U. O.) were 
reduced for the first time in several years, 
owing to the relatively steep rate of infla- 
tion influencing production costs. Resources 
at costs of $30 per pound Uh, which 
were first established by AEC in 1973, 
were also lower. The ERDA office at Grand 
Junction, Colo. continued its national 
uranium resource evaluation program, 
which was planned to provide an improved 
assessment of potential resources. 

In other sectors of the nuclear fuel 
cycle, uranium enrichment services were 
increased to both domestic and foreign 
customers. Delays in developing private 
nuclear fuel reprocessing facilities may 
cause à shortage of reprocessing capacity 
within a few years. 

Shortages of investment capital, concern 
for reactor safety, and energy conservation 
practices caused further delays in com- 
mercial nuclear power development. More 
than half the nuclear powerplants under 
construction or scheduled during 1974 
were deferred, and a few orders were can- 
celed. Nevertheless, increased development 
of nuclear power continued to be given 
high priority in the United States and 
worldwide. Nuclear power became more 
attractive from the economic standpoint 
because of oil price escalation. 


1 Physical scientist, Division of Nonferrous Metals. 

3 Established under the Ener Reorganization 
Act of 1974, which abolished the U.S. Atomic 
Energy Commission (AEC). 
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Table 1.—Salient uranium statistics 
(Short tons UsOs unless otherwise specified) 
1970 1971 1972 1978 1974 
Production : 
Domestic : 
Mine: 1 
GGG NER TN thousand tons 6,324 6,279 6,418 6,537 7,027 
Content of ore ccc ee 12,768 12,907 18,667 13,588  * 12,400 
Average grade of ore - 
percent UsOs .. 0.202 0.205 0.213 0.208 * 0.176 
Recoverable? |... 2... 12,190 12,260 12,880 12,901 11,614 
. Valur es thousands .. $147,569 $151,996 $162,272 $167,718 $243,884 
M concentrate!!! 12,905 12,278 12.900 13,235 11,528 
!!!! E 24,161 23,908 1 25,647 25.635 24.176 
Domestic delivery of concentrate, private 9.300 12.800 11.600 12.100 11.900 
Imports, concentrate 665 942 2,329 5.605 1,835 
Reserve thousand tons .. 300 333 337 340 315 
Employment number of persons 8,165 7.873 6.403 6,595 7,298 
* Estimate. r Revised. 


1 Receipts at mills; excludes uranium from leaching operations, mine waters, and refinery residues. 
3 Based on mill recovery factors. 
* Market value based on recoverable UsOs content, average AEC price for UsOs (1970 only) and 


estimated average market price. 


* Includes marketable concentrate from leaching operations. 


5 Market economies only 


* At yearend ; maximum forward cost of $10 per pound UsOs. 


7 In exploration, mining, and milling at yearend. 
Energy Research and Development Administration. 


Principal source: 


Exploration and Reserves.—According to 
an ERDA survey, 83 active companies re- 
ported expenditures of $79 million on ex- 
ploration in 1974. Total exploration and 
development drilling footage increased ap- 
proximately 3496 during the year, com- 
pared with the 1973 rate. Exploration costs, 
including drilling, access roads, site prepa- 
ration, geologic and other technical work, 
sampling, and logging, ranged from $1 to 
$12 per foot and averaged $2.07 per foot, 
a 39% increase over costs in 1973.? 

Drill rigs were in shorter supply than 
during the exploration season of 1973. 
Shortages were also experienced in gamma- 
logging equipment, supplies, and skilled 
labor. 


Table 2.—Surface drilling for uranium 


ERDA reported reductions in reserves 
and identified (reasonably assured) higher 
cost resources, but estimates of potential 
resources were higher than those for 1973. 
The reduction in reserves was attributed to 
the effects of inflation and to a reevaluation 
of data for certain deposits. 

Reserves at $10 per pound U. O., which 
were reduced from 340,000 tons to 315,000 
tons, were still concentrated largely in New 
Mexico and Wyoming, which accounted 
for 8596 of the total identified resources.' 
There were 596 properties having resources 
at $10 per pound U. O, and 2,118 properties 
having resources at $30. 

The U.S. Geological Survey announced 
a $4.1 million resource program on ura- 
nium-related projects for fiscal 1975, to 
provide more sophisticated and efficient 
technology for the discovery of new de- 


1978 1974* posits. 
Type of drilling: 1 ERDA expanded its National Uranium 
Exploration i NU to 
thousand feet . 10,881 16,000 Resource Evaluation (NURE) program 
Development do 5.590 6.000 assess potential uranium resources through- 
— ——— out the United States, including Alaska. 
"e 5 do ---- 16.421 22,000 NURE funds were increased from $2.2 
umber of holes: aN ; 7111 : 
CCC 22.557 27.400 million in fiscal 1974 to $5.7 million in 
Development 11.704 12,300 fiscal 1975. Contract aerial radiometric 
Total... 34261 39,700 reconnaissance surveys will cover 125 areas 
1 depth per hole: , —————— 
Xploration ........- eet .. 480 580 - 
Development — — Je 478 490 3 Energy Research and Development Administra 


e Estimate. 
1 Does not include claim validation drilling or 
underground long hole and diamond drilling. 


Energy Research and Development 
Administration. 


Source: 


pon. Grand Junction Office. Uranium Exploration 
TE in 1974 and Plans or 1975-78. GJO- 
(75), Grand Junction, Colo., pp. 

‘ Energy Research and clo Se Administra- 
tion, Grand Junction Office. ERDA Estimates U.S. 
Uranium Reserves. News Release No. 5, Mar. 21, 
1975, Grand Junction, Colo., 6 pp. 
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and 741,000 line miles by 1980, using 
computerized, high-sensitivity, gamma-ray 
spectrometers and magnetic detectors. The 
resource program also includes hydrogeo- 
chemical studies and the sampling of 
alluvial sediments. Participants will incude 
ERDA's national laboratories, universities, 
State agencies, the U.S. Geological Survey, 
and the Environmental Protection Agency. 


Data on the airborne and geochemical 
studies will be placed on open file following 
completion of each survey. 


6 Patterson, p A. U.S. Uranium Situation. 
Energy Research and Development Administration. 
Paper pres. at Atomic Ind. Forum Fuel Cycle 
Conf. 1975, Atlanta, Ga., Mar. 20, 1975, 10 pp.; 
available for reference from Division of Nuclear 
Fuel Cycle and Production, U.S. Energy Research 
and Development Administration, Washington, D.C. 


Table 3.—Domestic uranium resources at 


various estimated costs 
(Thousand tons UsOs) 


Forward costs 


$8 $10 $15 $30 
Identified resource ..?200 2315 420 600 


Potential resource ... 


530 960 1,530 2,890 


1Yearend 1974; higher cost resource includes 


that at lower cost. 


3 Reserves at estimated costs and average mar- 


ket prices in 1974. 


Source: Energy Research and Development 
Administration. j 
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Figure 1.—Domestic uranium resources at various cutoff costs. 
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Table 4.—Domestic uranium reserves, 


by State’ 
(Thousand tons) 
Gross Grade UsOs 
State weight (Percent in 
of ore 8 ore 
New Mexico 74,800 0.22 168 
Wyoming 2,200 .16 102 
Colorado 2.900 .28 8 
Utah .....-...- 2,800 .21 6 
Other? ........ 24,900 .12 $1 
Total 167,600 .19 815 


1Based on maximum cutoff cost of $10 per 
pound UsOs; data as of yearend 1974. 
3Includes Alaska, Arizona, California, Mon- 
tana, North Dakota, Oregon, South Dakota, 
Texas, and Washington; combined to avoid dis- 


closing individual company confidential data. 


Source: Energy Research 


and Development 


Administration. 


PRODUCTION 


Mine.—Gross uranium ore output was 
higher than that of 1973, but the average 
ore grade and recoverable Uh content 
were markedly reduced. ERDA preliminary 
data indicated production, by State, as 
follows:“ 


Mine production ! 


Ore UsOs 
State (thousand content 

tons ) (tons) 
New Mexico 2,997 5,400 
Wyoming 2.458 4.000 
Other? ...........-- 1,661 3,200 
Tota] ........ 1,116 12,600 


lIncludes output of approximately 200 tons 
UsOs from mine waters and leaching operations. 

2 Colorado, Texas, Utah, and Washington; 
combined to avoid disclosing individual company 
confidential] data. 


About 58% of this output was from 
open pit mines, 40% from underground 
mines, and 2% from leaching operations 
and recovery from mine waters. There 
were 123 underground mines, 31 open pits, 
and 19 miscellaneous operations. 

Several large new mines were under 
development in New Mexico and Wyoming. 
Gulf Mineral Resources Inc., a division 
of Gulf Oil Corp., started construction of 
surface facilities in the eastern Grants 
mineral belt, McKinley and Valencia Coun- 
ties, N. Mex. Late in the year, plans for 
shaft sinking were being made. The mine 
will be served by a 24-foot-diameter, con- 
crete-lined, exhaust vent and ore-hoisting 


—_= — —— 


vertical shaft and a 14-foot-diameter, steel- 
lined, man-hoisting and intake vent vertical 
shaft. The shafts will be bottomed at 3,500 
feet. A mining rate of 5,000 tons of ore per 
day will yield 9 million pounds U, O, per 
year. Reported reserves were 100 million 
pounds U. O. 

In May a circular shaft, 14 feet in 
diameter, was completed at a depth of 
1,377 feet at the Johnny M mine of 
Ranchers Exploration & Development Corp. 
and HNG Oil Co, also in the Grants 
district, New Mexico. The mine is situated 
between the main producing area and the 
Gulf deposit, 20 miles northeast of Grants. 
At yearend drifting was underway to the 
ore body north and south of the main 
shaft. The ore mining rate will be 700 
tons per day, starting in 1975. Ore will be 
processed at the Kerr-McGee Nuclear Corp. 
mill in the district.’ 

Fluor Utah, Inc. received a contract for 
the mine and mill complex of Standard 
Oil Co. (Ohio) and Reserve Oil & Min- 
erals Corp. at the L-Bar Ranch property, 
Valencia County, N. Mex. The property 
is 2 miles northeast of the Jackpile mine. 
Late in the year, the surface plant was 
under construction, and a circular shaft, 


© Energy Research and Development Administra- 


tion, Grand Junction Office. Statistical Data 
the Uranium Industry. GJO-100 (75), Jan. 1, 
1975. pp. 24-28. 


7 Engineering and Mining Journal. V. 175, No. 
11. November 1974, p. 204. 


è Skillings, D. N., Jr. Ranchers’ Johnny M 
Uranium Development m New Mexico. Skillin 
M Rev., v. 63, No. 25, June 22, 1974, pp. 
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14 feet in diameter, was collared and 
ready for sinking to a depth of about 650 
feet. The planned ore mining rate was 
1,000 tons per day. 

In the Church Rock area near Gallup, 
N. Mex., Kerr-McGee Nuclear Corp. and 
United Nuclear Corp. also had mines under 
development. 

Kerr-McGee Nuclear Corp. terminated 
its uranium-mining operations at Shirley 
Basin, Wyo., and completed land recla- 
mation there in December. At a site 40 
miles northeast of Casper, Wyo., in the 
Powder River Basin, the Bill Smith mine 
shaft was at 860 feet late in the year. 
Total planned depth was 950 feet. The 
mine was scheduled for production in 
1976. 

At the Exxon Nuclear Co. Highland 
operation, northwest of Douglas, Wyo., 
also in the Powder River Basin, a 704- 
foot vertical shaft, bottomed in November, 
will serve two mines. Underground devel- 
opment will total 11,000 feet. The oper- 
ation will produce 1 million tons of ore 
per year, starting in 1977.” 

Leased Public Lands.-—Mining leases on 
43 ERDA-controlled tracts, comprising 
25,000 acres, were granted to 26 com- 
panies during the year. These public lands 
are located in southwestern Colorado (38), 
southeastern Utah (4), and New Mexico 
(1). On April 23 eight tracts in Montrose 
County, Colo., were leased; bids on 18 
tracts for leasing only to small busincss 
enterprises were opened on May 15; and 
bids on the remaining 17 tracts were 
opened July 1. The bid to one remaining 
tract not previously leased was opened 
on August 26. These lands contain sub- 
stantial uranium reserves developed by 
AEC-sponsored exploration on withdrawn 
lands during the 1950's. 

Byproduct Uranium.—An estimated 3.5 
million to 4 million pounds UO, were 
considered recoverable annually from the 
wet process phosphoric acid operations of 
six large phosphatic fertilizer producers in 
central Florida.“ Additional quantities 
could also be recovered from the numerous 
small operations and from the exported 
phosphate rock, which constitutes about 
one-fourth of the output. 

Uranium Recovery Corp., a subsidiary 
of United Nuclear Corp., started con- 
struction of a commercial-scale facility 
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at a phosphoric acid plant in Bartow, 
Fla., in February and planned a second 
onsite facility, near Mulberry, Fla., 30 miles 
east of Tampa. A central processing facility 
will produce 1,000 tons UsOs per year. 

Gulf Oil Chemicals Co. operated a 
mobile demonstration uranium extraction 
plant at acid process streams near Fort 
Pierce and Bartow during the year. A 
recovery process, developed by Gulf Re- 
search & Development Co. was being 
tested. Gulf reported a 96% uranium 
recovery and a probable viable operation 
at $7 to $8 per pound Uh 7 

A third potential producer, Westing- 
house Electric Co., was negotiating with 
phosphate fertilizer producers for an associ- 
ated uranium operation. 

Mill.—Output of UO, in concentrate 
was sharply reduced in 1974, owing prin- 
cipally to the processing of lower grade 
ores. According to ERDA the average mil- 
feed grade was 0.18% Us, compared 
with 0.20% in 1973. Because of higher 
uranium prices, low-grade stockpiles (down 
to 0.05% U. O,) were fed to process, re- 
sulting in a reduction in overall average 
mill recovery from nearly 94% in 1973 to 
about 9396 in 1974. At yearend total 
operable milling capacity was 25,800 tons 
of ore per day and about 17,000 tons U;:O, 
per year. The mills were operated at about 
8076 of capacity. Fourteen mills were in 
operation, compared with 20 mills in 
1972 and 18 mills in 1973. 

Table 6 indicates the mill status at 
yearend 1974. The Western Nuclear Inc. 
plant at Jeffrey City, Wyo., was in a 2- 
year expansion program to 1,400 tons of 
ore per day and 2 million pounds UsO. 
per year.“ Atlas Corp. started a new 
carbonate circuit, and a new 500-ton-per- 
day acid circuit, designed for vanadium 
recovery, was being installed. 


° The Mining Record. Kerr-McGee Nuclear 
Shifting Emphasis on Uranium Operations. V. 85, 
No. 47, Nov. 27, 1974, p. 1. 

19 The Mining Record. Exxon's Highland Ura- 
nium Operations EE Shaft. V. 85, No. 46, 
Nov. 20. 1974, p. 

11 Engineering and Mining Journal. Uranium Fx- 
traction From Phosphoric Acid Under Active Con- 
5 V. 175, No. 9, September 1974, pp. 44, 


13 Nucleonics Week. Gulf Sees Uranium From 
Phosphates Profitable at 9 9E 1 UsOs. 
V. 15. No. 17, Apr. 25, 1974, 

13 The Minin 
Nuclear Unit 
Apr. 17, 


Record. Phelps Dod oe 
o Begin Expansion. V. 85. N 
1974, p. 5. 
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Table 5.—Domestic uranium mill statistics in 1974 
(Short tons UsOs unless otherwise specified) 


Operating mills, yearend `. number .. 14 
Average daily milling rat U — é ꝛk tons or ore 23.000 
Mill receipts, content of re 12.413 
Mill feed: 

Content of ore “’ ””””.”...e.e.e..... ³ ⁵ ¾ é UL 12,242 

%%% . èĩx . é . K x 2 

17 ¹·¹¹¹. a a ³o¹w¹AꝛAqã a ee 12,442 

oeren dee percent 93 
, os a ß e rad ee E e pi and 11,528 
Shipment ENEE d d ME M RM ZA rm Ca 12,464 
Stocks : 

„ Content of ore. Jan. d ³ð xd. e 118 
Content of ore, Dec. 31, 1974 2 LLL LLL „„ 284 
Concentrate, Jan. 1, d ð EE ied Ee 6,288 
Concentrate, Dec. 31, 1974 ee eege MM 4,302 

In process : 
Concentrate, Jan. 1, 1974 ..... 2 LL LLL LL aaa aaa 328 
Concentrate, Dec, 31, 1974 _..--_-____-____ ee 440 

Seen from leaching operations, mine waters, refinery residues, recycled tailings, and 

cleanup. 

Source: Energy Research and Development Administration. 

Table 6.— Operating domestic uranium milling companies and facilities in 1974 

Capacity 
Company Plant location (tons of ore 

per day) 
The Anaconda Company Bluewater, N. Mek $,000 
Atlas Corp ee ake eee ees Moab, Utah ..............-...- 1,500 
Continental Oil Co.—Pioneer Nuclear, Inc ...... Falls City, T 1,750 
Cotter rr 8 Canon City, Colo .............. 450 
Dawn Mining C2222 22 Ford, Wah 500 
Exxon Nuclear Co -----2----------------------—— Powder River Basin, Wo 2,000 
Federal Resources Corp.—American Nuclear Corp Gas Hills, Wyo .............--- 950 
Kerr-McGee Cors Grants, N. Mek 7,000 
Petrotomics Co!! ee Shirley Basin, Wyo .........-.- 1,500 
Rio Algom Mines Ltd ................-.....-..-.- La Sal, Utah .................- 500 
Union Carbide Cord Uravan, Col» 1,300 
EE ]ð d t Natrona County, W yo 1.000 
United Nuclear Corp.—Homestake Mining Co — Grants, N. Mk. 3.500 
Utah International, in 44 Gas Hills, Ww y 1.200 
J ³ĩ³WA ſ Shirley Basin, WJoboO0o _--_- 1.200 
Western Nuclear Inee222222s c eee Jeffrey City, Wo 1.200 


1 On standby, undergoing modification and expansion in January ; reopened in September. 
? Closed for indefinite period in October. 
3 Closed for modification and expansion. 


Source: Energy Research and Development Administration. 


In addition to mill closures and on- 
going modifications and expansions, new 
mills were scheduled at three major de- 
veloping mine sites in New Mexico. At 
the L-Bar Ranch mine, Laguna area, 
Standard Oil Co. (Ohio)-Reserve Oil & 
Minerals Corp. planned a 1,000-ton-per- 
day mill, operable in 1976. United Nuclear 
Corp. planned to start construction of 
a 3,000-ton-per-day facility at its Church 
Rock mine area in 1975. Gulf Mineral 
Resources Inc. planned milling facilities 


at its uranium mine under development 
in the Grants district. 

Commonwealth Edison Co., the Chicago- 
based utility company, acquired control of 
the Cotter Corp. uranium operation, in- 
cluding the mill at Canon City, Colo. The 
Tennessee Valley Authority (TVA) ac- 
quired the inactive mill at Edgemont, 
S. Dak., and other uranium properties 
formerly held by the Susquehanna Corp. 

Uranium Hexafluoride (UF.).—The con- 
version plant (UsOs to UF.) of Kerr- 
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McGee Nuclear Corp. at Sequoyah, Okla., 
was scheduled for a doubling of capacity 
(from 5,000 tons uranium equivalent per 
year to 10,000 tons per year) by 1978. 
Kerr-McGee concluded a $26 million con- 
tract with TVA for conversion of 26.9 
million pounds U. O. 

According to ERDA the available an- 
nual conversion capacity of 24, 000 tons 
of uranium after the Kerr-McGee expan- 
sion, including 14,000 tons of uranium at 
the plant of Allied Chemical Corp. at 
Metropolis, Ill, will be sufficient until 
about 1979. 


Enriched Uranium.—ERDA reported 
total enrichment revenues of $497.6 million 
in fiscal 1974, including $272.9 million 
for nearly 7 million separative work units 
(SWO) “ to 20 domestic and 16 foreign 
customers and $224.7 million in advanced 
payments under long-term fixed-commit- 
ment contracts. 


Eight industrial organizations were par- 
ticipating in ERDA's Domestic Access Pro- 
gram and Access Permit Program, which 
provided access to ERDA’s classified en- 
richment technology for qualified com- 
panies. Engineering studies were under- 
way to demonstrate the economics of the 
production of enriched uranium by gas- 
centrifuge methods. A component test 
facility, equipment test facility, and com- 
ponent preparation laboratories were under 
construction at Oak Ridge, Tenn. and 
probably elsewhere under the Centrifuge 
Development Program.” 


Several companies announced  with- 
drawals from joint ventures for private 
uranium enrichment because of the un- 
certainties in future demand for enrich- 
ment services. Late in the year Westing- 
house Electric Corp. and Union Carbide 
Corp. withdrew from Uranium Enrich- 
ment Associates (UEA) following com- 
pletion of an engineering design for a 
$2.75-billion, 9-million-SWU,  gaseous-dif- 
fusion plant. In July, UEA took an option 
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on land in Houston County, Ala., for 
this plant.“ The remaining partner, Bechtel 
Corp., was seeking new participation. In 
September General Electric Co. announced 
a decision to withdraw from Cengex Associ- 
ates, which was designing prototype pro- 
duction facilities for centrifuge enrichment. 
Exxon Nuclear Co. was the other member. 
In November Electro-Nucleonics Inc. and 
Atlantic Richfield Co. formed Centar As- 
sociates, which announced a joint study for 
a 300,000-SWU enrichment facility, also 
by centrifuge methods. 

Effective June 30, 1974, AEC announced 
a temporary suspension of new long-term 
contracts for enrichment services, pending 
a review of projected capacities and de- 
mand. In order to encourage private de- 
velopment of new enrichment capacity, 
AEC offered to consider the payment of 
cash differentials between company and 
customer terms and the support of private 
capacity with AEC preproduction stocks. 

The ongoing ERDA Cascade Improve- 
ment Program and Cascade Uprating Pro- 
gram will expand annual capacity from 
17.2 million SWU to 27.7 million SWU 
by 1980 with new equipment and increased 
power levels. This capacity was expected 
to be adequate until the mid-1980’s. ERDA 
planning was under review because of new 
factors influencing future demand—reactor 
deferrals and delays, foreign enrichment 
capacity, setbacks in fuel reprocessing and 
plutonium recycle, and the rush of new 
orders in 1974 for enrichment services 
because of the petroleum crisis.” 


14 Measure of work expended in separating a 
quantity of uranium (in kilograms) at à given 
assay into two fractions—one enriched in Uss to 
a specified grade and the other deficient in Usss to 
a specified tailings grade. 

1$ Baranowski, F. B. U.S. Gas Centrifuge Pro- 

am Advances Beyond Development Stage. U.S. 

tomic Energy Commission, No. S-1-74, Mar. 5, 
1974. 11 p. 

1* Nuclear News. UEA Options Alabama Site 
for Een, Plant. V. 17, No. 10, August 1974, 


p. : 

17 Chemical Engineering. Uranium Enrichment in 
for Decade of Expansion. V. 82, No. 6, Mar. 17, 
1975, pp. 24-26. 
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Table 7.—Domestic processing and production facilities for uranium nuclear fuels in 1974 


Company Location 
Allied Chemical Corp 
Allied General Nuclear 
Services, Inc. 
Babcock & Wilcox Co 


Barnwell S.C 


Combustion Engineering Inc 


—————————— 


Do dou ucc Youngsville, N.C 


f M San Jose and Vallecitos, 
Calif. 
Do EEN Wilmington, N.C ........ 


Goodyear Atomic Corp.“ 
Kerr-McGee Corp 


Portsmouth, Ohio 


—— 2 —ä—ũ—4ͤ——— — 2 


Albany, N.Y 

North American Rockwell 
Corp., Atomics Inter- 
national Div. 

Nuclear Fuel Services, Inc 


—— —— — ꝙ r2—H2— — ve zm 


Do 
Nuclear Materials and Equip- 


Apollo, Pa ....... 
ment Corp. (NUMEC) 
Ëer Leechburg, Pa ... 
Tennessee Nuclear Spe- Jonesboro, Tenn .. 
cialties, Inc. 
Texas Instruments Inc .... Attleboro, Mass .. 


Union Carbide Corp.? ...... 


Dot EE 
United Nuclear Corp ...... 
United States Nuclear Corp 
Westinghouse Electric Corp 


Oak Ridge, Tenn 


Oak Ridge, Tenn 


—— x — 2 ＋—6—6Xrkv· —À - a 


Metals Div. 


Metropolis, Il] .... 


————— Á 


Lynchburg, Va .... 


Windsor, Conn 


Hematite, Mo ..... 
Richland, Wash ... 


San Diego, Calif .. 


——— — — — ͤw—·— — pm —À —— — —À — — — gn e mm 


———U— — 2 — 


Cimarron, Okla ... 


Sequoyah, Okla .. 


Canoga Park, Calif 


Erwin, Tenn ..... 


West Valley, N.Y 


—— — m 


-o zm mm ep cn — 


—— mp wm vm om em 


Paducah, Ky ..... 
Wood River Junction, R.I 


Cheswick, Pa ..... 
Columbia, S.C .... 


Anderson, S.C .... 
West Concord, Mass 


Product or service 


UFe. 
Reprocessing ; conversion enriched U to 


e. 

UO»;! UOs pellets: fabrication of 
UO? and Pu fuels. 

UO pellets; fabrication of UO; and 
Pu ! fuels. 

O2: UOs pellets. 

Reprocessing 2 UOz; UO pellets: 
fabrication of UO: and Pu fuels; 
U ! and Pu scrap.! 


Fabrication of carbide and special fuels. 

Fabrication of carbide! and special 
fuels.! 

Reprocessing ;)} fabrication of Usss fuels.! 

Reprocessing ;? conversion enriched U to 
UFe.3 

Fabrication of Pu fuels; U and Pu scrap. 


UOs; UO: pellets: fabrication of UO: 
fuels ; U scrap. 

Enriched UFs. 

O2: UOx pellets; fabrication of UOz 
special and Pu fuels; depleted U metal 
and compounds; U scrap. 


UF«s. 

Depleted U metal. 

Fabrication of carbide, special, and Pu 
fuels ; depleted U compounds and 
metal; Pu scrap.! 

UO:; UO: pellets; fabrication of carbide, 
Usss, and Pu fuels; depleted U metal 
and compounds ; U and Pu scrap. 


Reprocessing ;* enriched U to UF. 
UO; UO pellets; fabrication of UO: 
fuels ; depleted U compounds ; U 
scrap; highly enriched U to UFe. 
Fabrication of carbide, special, Usss, and 
Pu fuels ; depleted U metal; Pu scrap. 
Depleted U metal and compounds. 


Fabrication of special fuels. 
Enriched UFe. 


td nix Do. 


Fabrication of special fuels. 

Fabrication of carbide and Pu fuels; 
Pu scrap. 

UOs; UOs pellets; fabrication of 
UO: fuels; U scrap.! 

Fabrication of Pu fuels ;? Pu scrap.! 

Fabrication of special fuels ; depleted 
U metal. 


1 Under construction or planned. 
2 Undetermined. 


3 Contractor for Energy Research and Development Administration. 
4On standby ; facilities under modernization and expansion. 
Principal source: Energy Research and Development Administration, Office of Industry Relations. 


Fuel Fabrication.—Several significant de- 
velopments took place among the nuclear 
fuel manufacturers. General Atomic Co. 
sold its oxide fuel facility at Hematite, Mo., 
to Combustion Engineering Inc.; trans- 
ferred its equipment from the plant at 
New Haven, Conn., to San Diego, Calif.; 
negotiated with Babcock and Wilcox con- 
cerning transfer of fuels contracts to that 
company; and sold its equipment and con- 
tracts for special metallic fuels to U.S. 
Nuclear Co. Exxon Nuclear Co. com- 
pleted an expansion at Richland, Wash. 


ERDA reported that 2,076 tons of en- 
riched UF. was shipped for domestic 
nuclear fuel use and 794 tons to foreign 
agencies in fiscal 1974, compared with 
1,613 tons and 880 tons, respectively, in 
fiscal 1973. 

Fuel Reprocessing.— As in 1973 there was 
no operable commercial spent fuels reproc- 
essing capacity during 1974. Construction 
at the 1,600-ton-per-year facility of Allied 
General Nuclear Services, Inc., at Barn- 
well, S.C., reportedly was 80% complcted, 
and the plant was scheduled for operation 


EM. ia aes 
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in 1976. This capacity could serve approx- 
imately 60 commercial reactors. The only 
other plant expected to be in operation 
before 1980—that of Nuclear Fuel Serv- 
ices, Inc., at West Valley, N.Y.—has been 
closed since 1972 and was under modifica- 
tion to improve environmental protection 
and was under expansion to 825 tons per 
year. In July General Electric Co. an- 
nounced that its new plant at Morris, Ill., 
which employed new reprocessing technol- 
ogy, was not operable. No plans were made 
for further work there. 

ERDA projections indicated a shortfall 
in reprocessing capacity continuing through 
1985. The situation could be worsened by 
further slippages in scheduled future ca- 
pacities. The principal reasons given for 
the insufficient planned commercial capac- 
ity were the uncertainties in Government 
policy and licensing requirements for plu- 
tonium recycle and waste management and 
problems in investment capital. A backlog 
of 8,800 tons of unprocessed spent fuel was 
anticipated, containing 70 tons of pluto- 
nium that would not be available for re- 
cycle. This would be equivalent to the 
need for an additional 10,000 tons U. O. 
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Waste Management, An ERDA decision 
was pending on the disposal and control 
of high-level radioactive wastes, generated 
during spent fuels reprocessing. A Retriev- 
able Surface Storage Facility (RSSF) with 
continual surveillance was favored as an in- 
terim procedure with either water-immer- 
sion or air-convection cooling and sealed- 
cask storage. As a permanent measure, the 
concept of underground storage in salt 
beds was still preferred. In September 
ERDA issued a draft Environmental Im- 
pact Statement (EIS) on the various op- 
tions in waste management.” Public hear- 
ings were held in November and Decem- 
ber, and a final EIS was in preparation at 
yearend. ERDA estimated that the cost 
for waste management to the end of the 
century would be on the order of $2.5 bil- 
lion to $3 billion. 

Three commercial companies operated 
six burial sites for low-level wastes on State 
and Federal lands. An estimated 1.8 mil- 
lion cubic feet of commercial low-level 
wastes were buried at these sites during 
1974, and 1.3 million cubic feet were 
buried at ERDA facilities." 


CONSUMPTION AND USES 


During 1974 the domestic commercial 
nuclear power industry was beset by prob- 
lems in raising capital and in public con- 
cern for reactor safety. In addition energy 
conservation practices resulted in reduced 
energy forecasts, which added to delays in 
nuclear powerplant schedules. Numerous 
reactor deferrals and a few cancellations 
were announced. Deferrals affected more 
than half of the nuclear powerplants un- 
der construction or planned during the 
latter half of the year. As a result, ERDA's 
short-term (to 1985) demand projections 
were reduced from earlier forecasts, but 
the long-term forecast (to 2000) was little 
affected. 

Despite these adverse factors, the indus- 
try continued to move forward, According 
to ERDA 14 plants (11,800 Mw) became 
operable, the highest number for any year 


to date. Domestic reactor status was as 
follows, at yearend: 


Number of Capacity 

Status instal- (megawatts 
lations electric) 
Oper abe 1 55 36.810 
Under construction 78 13.840 
Planned ........... 107 122,070 
Totaal! 235 232.720 


1 Includes two ERDA- owned plants. 


18 Nuclear Ind. AEC Discusses Plutonium Re- 
cycle Regulatory Actions Now Underway—The Re- 
W Lag. V. 21, No. 4, April 1974. pp. 


1? Chemical and Engineering News. AEC Eyes 
Disposal of Radioactive Wastes. V. 52, No. 38, 
Sept. 23, 1974, p. 7. 

Energy Research and Development Administra- 
tion. The Nuclear Industry 1974, WASH-1174-74, 
pp. 64-73. 
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This compares with 199 units and 
187,779 Mw at yearend 1973. The set- 
backs in schedules and planning in 1974 
were reflected in a sharp reduction in re- 
actor orders or letters of intent (22 in 
1974, 46 in 1973, and 36 in 1972), ac- 
cording to a study conducted by the Amer- 
ican Nuclear Society." 


Table 8.— Current and projected domestic 


U;O; demand 
(Short tons) 
Demand 

Year 

Annual Cumulative 
TOT WEE 9,700 9,700 
1975 joe 8 10,800 20,500 
19788 — 2 14,100 84,600 
1977 me nre 17,500 52,100 
1978 .......---—...-- 20,500 12,600 
117177777 eee 28,200 95,800 
190 25,800 121,600 
19888. — 50,900 828.900 
2000 172.800 2,046,700 


1 Feed materials required for enrichment serv- 
ices. Enrichment tails assays—0.20% to July 1, 
De 0.275% to July 1, 1981, and 0.80% there- 

ter. 


Source: Energy Research 
Administration. 


and Development 


An ERDA survey of uranium producers, 
utility companies, and reactor manufac- 
turers indicated reduced uranium-buying 
activity and a sharply lower rate of in- 
crease in delivery commitments.” Consum- 


MINERALS YEARBOOK, 1974 


ers experienced difficulties in finding 
available supplies. The prevailing sellers' 
market was a reversal of the buyers’ mar- 
ket existing in previous years. 

Organizations were formed or in plan- 
ning to pool enriched uranium purchases. 
The World Nuclear Fuel Market, which 
had 50 charter members including foreign 
members, was formed by the Nuclear As- 
surance Corp. A Separative Work Admin- 
istration Pool comprised 12 utility com- 
panies. A Separative Work Units Corp. 
was organized by the Nuclear Exchange 
Corp. A fourth agency was the NUS 
Corp. 


Table 9.—Current and projected domestic 


commercial uranium delivery commitments 
(Short tons UsOs) 


Commitments ! 


Year 

Annual Cumulative 
19174 .— LL 11,900 3 67,500 
1975 cce oic 15,600 83,100 
1976 ......----.--- 12.600 95,700 
1117777 12,700 108,400 
o 15.300 123.700 
197197 13.900 187,600 
1980 ............-- 11,600 149.200 


1 In the post-1980 period, through 1994. an ad- 
ditiona] 42,100 tons have been committed. In 
addition, 10,600 tons have been committed to 
foreign buyers, of which 7,000 tons were de- 
livered prior to yearend 1974. 

3 Pre-1974 deliveries were 55,600 tons. 


Source: Energy Research and Development 
Administration. 


Table 10.—U ranium fuel supply arrangements for domestic nuclear reactors ' 
(Percent of total nuclear generating capacity) 


Source of supply First 
core 1 2 
Primary producers 30 29 265 
Reactor manufacturer 27 25 21 
Imports 4 4 4 
ell é 61 58 50 


1 As of yearend 1974. Includes reactors operating, 


Reloads ? 

8 4 5 6 7 8 9 10 11 12 
22 17 17 1) 6 4 4 2 1 2 
18 14 10 8 6 4 2 2 2 2 

4 6 4 4 6 6 7 7 8 6 


44 37 81 23 18 14 18 11 1l 9 


under construction, and scheduled totaling 


216,000 Mw. Does not include leases from AEC, which are small, comprising less than 0.2% for first 
cores and for refueling through sixth reload, when they are scheduled to terminate. 


3 Refueling estimated on annual basis. 
Source: 


Late in 1973 Offshore Power Systems 
Inc. (Westinghouse Electric Corp. and 
Tennessee Oil Co.) started dredge-and- 
fill operations at Jacksonville, Fla., for its 
manufacturing plant for barge-mounted 
nuclear powerplants at offshore sites. Con- 
struction continued on schedule for com- 
pletion in late 1975 and first delivery in 
1979. However, plans for the first offshore 


Energy Research and Development Administration. 


sites in coastal New Jersey may be delayed 
by as much as 5 years, and other orders 
or letters of intent remained uncertain. 
Studies were underway on the feasibil- 
ity of nuclear energy centers (NEC), 
3! Nuclear News. V. 18, No. 3, mid-February 
1975, p. 17 
72 Energy Research and Development Administra- 


tion. Survey of United States Uranium Markcting 
Activity. DA-24, April 1975, 26 pp. 
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which would include a concentration of 
nuclear powerplants, process heat for other 
industries, nuclear fuels manufacturing, 
fuels reprocessing, and waste management, 
all at one site. Authorities considered that 
the NEC concept may alleviate some reac- 
tor-safety problems and may also provide 
better safeguard practices against unde- 
sirable diversion of plutonium or enriched 
uranium. 


Demond 
(U3 De purchases) 


Thousand short tons 


960 


1337 


Depleted Uranium. — A penetrator for 
use in ammunition for Phalanx, a naval 
gun system under research and develop- 
ment, was made from depleted uranium 
(DU). DU is processed from UF. gas, the 
form in which it occurs in enrichment 
plant tailings, to a metallic rod form from 
which the penetrators are cut and worked 
to specifications.” 


Figure 2.—Domestic uranium demand. 


STOCKS 


Total stocks held by the producers, or 
milling companies, were reduced during 
1974, whereas those held by the consuming 
industry were slightly higher, as indicated 
in the following data provided by ERDA 
(in tons UsOs): 

The stockpile of DU continued to grow 
as a result of large-scale enrichment serv- 
ices provided for domestic and foreign cus- 
tomers. ERDA announced that 220,000 
tons of DU had accumulated in the form 
of UF. 


1965 1970 1975 
Jan. 1, Dec. 31, 
1974 1974 
In ore at millss 113 284 
In process at mills _____ 328 440 
In concentrate at mills __ 5,238 4,302 
In concentrate held by 
utility companies, 
reactor manufacturers, 
and agents (including 
equivalent UsOs in 
Ue) ` Ze Ehe 19,900 20,200 
Totaal és 25.579 25,226 


33 Tabb, B. H., Jr. Phalanx and Its Ammunition. 
Nat. Defense, March-April 1975, pp. 399-401. 
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PRICES 


The prices for spot sales and future de- 
livery of Uh in concentrate continued to 
escalate during 1974. According to the 
Nuclear Exchange Corp. (Nuexco), the 
bid price was $7 per pound Uh for de- 
livery in January and $15 at yearend. Dur- 
ing this period, the bid price for delivery 
in 1980 increased from $12 to $25.35.” 

An AEC survey illustrated the signifi- 
cantly lower U;O, prices paid by reactor 
manufíacturers and utility companies in 
contracts negotiated from 1967 to mid- 
1974.” Under the terms of these early con- 
tracts, the average price was $7.65 per 
pound for delivery in 1974 (current price 
in year of delivery) and $11.40 in 1980. 
The AEC commented that this survey in- 
volved only a small part of projected re- 
quirements to 1980 and was not indicative 
of prices in contracts later in 1974, which 
were higher. 

The strong seller's market developing in 
1974 was reflected in newly negotiated 
contracts, many of which called for pre- 
payments, price adjustment, or price re- 
negotiation at time of delivery. High fu- 
ture uranium prices were indicated in a 
number of sales contracts announced dur- 
ing the year. Rio Algom Mines, Canada, 
concluded contracts for delivery during the 
1980's at an average price of $20 per 
pound U. O,, subject to escalation and to 
a Canadian Government requirement that 
the price be tied to the prevailing world 
market price at time of delivery. A con- 


tract between Western Nuclear Inc. and 
a European customer was for 2.5 million 
pounds at $9 per pound for delivery in 
1974 and $12 for delivery in 1977, subject 
to possible 100% escalation. Reported con- 
tract terms for sales by Kerr-McGee Corp. 
to domestic and foreign customers were in 
the $15- to $16-per-pound range for de- 
livery in the late 1970's. Other sales ap- 
peared to be in the range of $13 to $16 
per pound for delivery during 1975-80, 
also subject to price escalation. 

Effective December 18, 1974, AEC an- 
nounced higher prices for enrichment serv- 
ices because of increasing actual and pro- 
jected costs, primarily for electric power. 
For the old requirements-type contracts 
the price, per SWU, was increased from 
$39.30 to $47.80. Under the new long- 
term fixed-commitment contracts, the new 
price, per SWU, was $42.10 (formerly 
$36.80). Starting in mid-1975, an auto- 
matic 2% increase will take place every 
6 months. 

In August AEC announced plans to re- 
quest revision of the Atomic Energy Act 
and the Uranium Enrichment Services Act 
in order to establish a commercial charge 
for enrichment services. Existing AEC pol- 
icy was for cost-recovery pricing, whereas 
forecasts for the developing private en- 
richment services were much higher (esti- 
mated average $75 per SWU, subject to 
escalation from 1974, over a 25-year fixed- 
commitment contract).* 


FOREIGN TRADE . 


Uranium was imported in the form of 
U;O. for conversion of UF, and enrich- 
ment, and as UFs for enrichment. Exports 
of the enriched uranium product are in- 
cluded in special nuclear materials. Im- 
ports of UsOs concentrate were lower in 
1974, but imports of other compounds 
(UF.) were higher. 

In the Federal Register of November 27, 
1973 (38 CFR 32595), AEC proposed a 
revision of the Uranium Enrichment Serv- 
ices Criteria as they apply to the restric- 
tion on enrichment of feed materials of 
foreign origin for use in domestic facilities, 
pursuant to Subsection 161V of the Atomic 
Energy Act of 1954, as amended. The pro- 
posal was for a gradual relaxation and 
eventual termination of the restriction ac- 
cording to the following schedule: 


Maximum annual feed 
material of foreign 


Year origin, per customer 
(percent) 
1977 222.222- 10 
1978 ........-------- 15 
19179: ⁰ 20 
1958000 80 
19881111 ĩ es 40 
11177ö§%ͤ liess 60 
WEE 80 
Ir A 100 


“ Nuclear Exchange Corp. Nuexco Monthly Re- 
port to the Nuclear Industry. No. 77, Dec. 19 


1974, pp. 1, 2. 

25 U J. Atomic Energy Commission, Grand Junc- 
tion Office. AEC Survey Shows Increasing Uranium 
Prices. News Release No. 671, Grand Junction, 
Colo.. Oct. 22, 1974. 3 pp. 

2 Nucleonics Week. AEC Will Ask JCAE to 
Allow "Commercial" Enrichment Charges. V. 15, 
No. 28, July 11, 1974, p. 3. 
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Table 11.— Foreign trade in uranium, uraniuni-bearing materials, and other 
nuclear materials, by principal country 


1978 
Product 
Quantity Value 
EXPORTS 
Uranium: 
Ores and concentrates, 
UsOs content 
pounds .. 109.934 3736.560 


Compounds .. do .... 4,028,095 26,107,130 


Metal including 


alloys ! 14,731 269,708 


atch dọ woes 
Isotopes (stable) and their 


com pounds NA 17,041,107 


Radioactive materials: 
Radioisotopes, elements, 
and compounds 2 
thousand curies .. 15,615,185 12,302,891 


Special nuclear materials ? NA 223,516,224 


IMPORTS 
Uranium: 
Oxide (UsOs) 
pounds ..11,210,066 61,442,214 


Other compounds 
do ___. 10,914,684 82,859,653 


Isotopes (stable) and their 


25.431.262 16,571,478 


12,866,822 90,921,176 


1974 
Principal sources and 
destinations, 1974 


Quantity Value 


4,682,926 $30,855,227 Canada 3,231,748; United 
Kingdom 576,392 ; 
France 495,673; Italy 


848,819; Japan 20,788. 


Italy 9,606: Canada 8,791; 
Japan 1,348. 


20,496 321,982 


NA 2,786,077 Pakistan $624,750: West 
Germany $349,112; 
Brazil 3330.445; Canada 
$250,610; United King- 
dom $249,922; Australia 
$167,509 ; Netherlands 
$162,391; Japan 
$139,672. 


Canada 6,885,718 ; West 
Germany 4.399.658; 
Sweden 2,453,655 ; 
Mexico 725.826: Norway 
608,276 ; Switzerland 
496,465. 

Japan $30,297,569; West 
Germany $21,453,837; 
Taiwan $15.316,439; 
Sweden $18,019,502; 
France $17,133,282; 
United Kingdom 
$14,602,488; Italy 
$10,076,262 ; Switzerland 
$10,007,580. 


NA 158,266,718 


8,670,678 80,284,189 Canada 3.681.882: United 
Kingdom 338,786; Swit- 


zerland 10. 


France 5,549,729; Canada 
6,331,017; United King- 
dom 1,985,830; West 
Germany 246. 


compounds ............ NA 807,578 NA 1,007,842 Canada $397,754; U.S.S.R. 
$157,852; Japan 
$118,858; United King- 
dom $96,596; Israel 
$71,845; West Germany 
$58,378; France $42,961. 

Radioactive materials: 
Radioisotopes, elements, 
and compounds 4 
thousand curies .. 34,672,001 5,536,645 24,246,498 7.564.834 Canada 10,847,024: France 


9,003, 888 ; Switzerland 
3,013,959: United King- 
dom 1,057,548. i 


NA Not available. 
1 Includes thorium. 
3 Includes carbon-14 and cobalt-60. 


3 Includes plutonium, uranium-233, and enriched uranium. 


* Includes cobalt-60. 


Public comment was sought by February 
25, 1974. The proposal was submitted to 
the Joint Committee on Atomic Energy 
on August 13, 1974, and was scheduled 
to become effective on October 25, 1975." 


P U.S. Atomic Energy Commission. AEC Puts 
Into Effect its Previously Announced Plan To Re- 
move Restrictions on Enrichment of Foreign Ura- 
nium for Domestic Use. News Release No. T-517, 
v. 5, No. 44, week ending Oct. 30, 1974, pp. 7-8. 
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WORLD REVIEW 


Because of potential international oil 
supply problems, the oil price squeeze, and 
escalating prices for coal, foreign govern- 
ment energy policies and foreign utility 
companies placed increased emphasis on 
nuclear energy as an alternative to coal 
and petroleum for the generation of elec- 
tricity. This was the situation among the 
industrialized foreign nations, particularly 
Western Europe and Japan, where fore- 
casts of energy demand necessitated am- 
bitious nuclear development programs. The 
developing nations were also formulating 
nuclear programs or placing greater em- 
phasis on nuclear power. Tables 12 and 
13 indicate the foreign nations having op- 
erable and planned nuclear powerplants. 
According to data compiled by the Ameri- 
can Nuclear Society, 98 plants were op- 
erable in 18 countries, and 149 units were 
planned in 27 countries at ycarend 1974. 
Most of those planned were scheduled for 
completion by 1985. 

Despite these ambitious nuclear pro- 
grams, deterrents were developing and 
were expected to influence future nuclear 
power programs. As in the United States, 
financing was problematical, and public at- 
titude concerning environmental effects 
and reactor safety became a more signifi- 
cant issue. Special banks and investment 
companies were established for capital in- 
vestment in nuclear power. It was also pro- 
posed that the oil-producing countries “re- 
cycle” their oil profits in nuclear develop- 
ment in Europe. 

Available industrial capacity and man- 
power, reduced economic growth, and en- 
ergy conservation practices also influenced 
planning for future primary and enriched 
uranium supplies. Western Europe and Ja- 
pan continued to rely on enrichment serv- 
ices from the United States for the short 
term. The following tabulation indicates 
capacity and demand for enrichment serv- 
ices in Western Europe during 1975-85 
(in SWU per year): 


1975 1980 1985 
Demand 3.500 10,000 23,000 
Productive capacity ____ 800 4,000 19,000 


Table 12.—Operable foreign nuclear 
powerplants in 1974 ' 


Number Capacity 

Country of (megawatts 
units electric ) 

KA. JL H WEE 1 319 
. 2 1,260 
0 1 440 
CONDOR — AA e 6 2.512 
Czechoslovakia 1 110 
CCCP 10 2,888 
Germany, Eat 2 515 
Germany, Wet 8 3,393 
IBOE «Lua S 3 600 
V ohana Soca 8 547 
P dE, KE ae ` 3.753 
e 2 532 
C 1 125 
T 3 1.073 
C EH 5 8,169 
Switzerland Lee acie 3 1,006 
PT 10 3.309 
United Kingdom .... ... 29 5,582 
EE 98 31.183 


Construction completed, as of Dec. 31, 1974. 


Source: American Nuclear Society. 


Table 13.—Scheduled foreign nuclear 


powerplants * 
Number Capacity 
Country of (megawatts 
units electric ) 

Argentini. e 1 600 
VTT Lo een EE? 1 692 
| OCULI Wy ARC 8 2,320 
0 AAA 1 626 
16 3 1.320 
6 ͤ HESE, 2 10 6.236 
Czechoslovakia 4 1.760 
„„ 4 2.160 
Eronet ——— eS 20 18.478 
Germany, Eat 3 1,320 
Germany, West |. 15 14,878 
C 2 880 
%% ˙ A 5 1.110 
CC 2 dicic 4 4.200 
PE o ̃ — m a.i 4 2,814 
RIT EEEE E 16 11,800 
Korea, Republic f 3 1,764 
1 — d dca imis 2 1,320 
F 2 1252 
. ˙ QA EENS 1 440 
— era x 7,262 
— Ä—* EE ed 5 4,180 
. 5 4.847 
—. Lose inicium 6 4,924 
ji É 2 5 Ee 10 7,000 
United Kingdom .. ..... 10 6,200 
Nn 1 615 
„„ WË EE ee 149 110,998 


Te Under construction or ordered, as of Dec. 31, 
4. 


Source: American Nuclear Society. 


Nuclear News. Reports on Nuc 
Around the World. V. 18, No. 3, 


lear Programs 
: ebruary 1975, 
pp. 39-44 
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Demand in excess of production would 
be met primarily by enrichment services 
in the United States. The tripartite cen- 
trifuge enrichment project (United King- 
dom, West Germany, Netherlands) pro- 
ceeded toward development of enrichment 
facilities of 200,000 SWU each at Almelo, 
Netherlands and Capenhurst, United King- 
dom. The organization had firm orders 
for 11 million SWU for future delivery 
and planned annual capacity of 2 mil- 
hon SWU by 1980. In October the first 
loading of gas centrifuge enriched fuel 
took place at a small reactor in the Nether- 
lands. The uranium was enriched to 2.8% 
La at Almelo. 

Construction on the multinational Eu- 
rodif gaseous diffusion enrichment project 
was advanced because of the improved 
European and world market for enriched 
uranium. In May a site was selected at 
Tricastin, France, where electric power 
will be supplied by four 900-to-1,000-Mw 
pressurized water reactors. The plant was 
scheduled for startup at 3.5 million SWU 
in 1979 and ultimate capacity of 9 million 
SWU in 1983. In addition to France, the 
principal participant, interests were held 
by Italy, Belgium, and Spain. Sweden ter- 
minated participation in March. Late in the 
year, Iran assumed participation through 
a joint French-Iranian company. 

The European Economic Community 
(EEC) established a goal for nuclear 
power of 50% of total energy output in 
1985. EEC nuclear capacity, 20,000 mega- 
watts in 1974, was scheduled to increase 
tenfold to 200,000 Mw by 1985. Firm 
plans were established for 170,000 Mw by 
1985.” 

According to a survey conducted by the 
International Atomic Energy Agency 
(IAEA), the oil price rise made the eco- 
nomics of nuclear power more attractive 
among the developing nations. Before the 
quadrupling in oil prices, only nuclear 
power units exceeding 400 Mw were con- 
sidered feasible in terms of demand, capi- 
tal, and supporting facilities in the devel- 
oping nations. Since the oil price rise, nu- 
clear units as small as 100 Mw were con- 
sidered feasible. Despite this economic ad- 
vantage, only 8 of 50 developing nations 
surveyed by IAEA had nuclear power- 
plants operating or under consideration. 


Table 14.—Uranium oxide (U;O) 


concentrate: World production 

by country 
(Short tons) 

Country! 1972 1973 1974 P 
Argentina ........... 41 40 * 40 
Canada .............- r 4,881 4,759 4,701 
Francdee 21,940 22,113 ° 2,200 
Gabon 577 712 852 
Niger .........--..-- r 958 1,046 1,232 
Portugal* ........... 105 105 105 
South Africa, 

Republic of ........ 4,000 3.411 8,389 
Span.. 8 e r 165 134 49 
Sweden 80 80 80 
United Stats 12,900 13.235 11.528 

Totaal r 25,647 25,635 24,176 

* Estimate. P Preliminary. ' Revised. 


!In addition to the countries listed, Australia, 
Brazil Czechoslovakia, Finland, East Germany, 
West Germany, Hungary, India, Japan, the 
Peoples Republic of China, and the U.S.S.R. 
are believed to have produced uranium oxide, but 
information is inadequate to make reliable esti- 
mates of output levels. 

2 Produced in part from imported material. 


Australia.— Established uranium reserves 
continued to rise during 1974. Panconti- 
nental Mining Ltd. (65%) and Getty Oil 
Development Co. (35%) reported a num- 
ber of increases in reserve estimates as ex- 
ploration continued at the Jabiluka 1 and 
2 deposits, Northern Territory. At yearend, 
reserves at the Jabiluka were reported at 
115,200 tons Uh, making it Australia’s 
largest uranium deposit. Estimates of Aus- 
tralia's measured and indicated uranium 
reserves, most of which are recoverable at 
costs of $10 per pound U, Os, were as fol- 
lows, as of January 1, 1974: * 


Reserves 

Location Deposit (tons 

UsOs) 
Northern Territory Ranger 110,600 
DO: Ee Jabiluka 1-2 — 116,200 
Do: ulii Nabarlek ......- 11,600 
Queensland ....... Mary Kathleen 11,000 

De Mount Isa, 

Westmoreland 17.300 
South Australia Beverly ........ 19.300 
Western Australia. Yeelirree ....... 60,800 
Total naue euius kee 335,800 


2 Chemical Week. Winds of Change Give Atom 
Energy Plants Big Push. V. 115, No. 9, Aug. 28, 
1974, pp. 20-24. 

3*9 U.S. Embassy, Canberra, Australia. Uranium 
Reserves and Export Prospects. Enclosure ] to 
^ pes Department Airgram A-051, Apr. 3, 1974, 


pp. 
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Figure 3.—World production of uranium concentrate (U. O.). 


This does not include deposits in the 
Northern Territory and South Australia 
which have not been completely evaluated, 
particularly the Koongara deposit of No- 
randa Australia Inc., which is expected to 
be sizable. 

In November the Prime Minister issued 
guidelines for Government control of and 
foreign participation in Australia's mineral 
industry, including uranium." The ura- 
nium policy specified Government owner- 
ship of deposits and Government-industry 
partnerships in the Northern Territory; 
the Australian Atomic Energy Commission 
(AAEC), as the Government agent, would 
undertake all new exploration. in the 
Northern Territory; a Government-spon- 
sored mill in the Northern Territory; no 
new foreign participation; and AAEC- 
negotiated export contracts. 

The Government planned to honor ex- 
isting contracts for delivery of uranium. 
In August the Government agreed to un- 


derwrite a $30 million share issue by 
Mary Kathleen Uranium Ltd. for rehabil- 
itating and reopening the Mary Kathleen 
mine in Queensland. Production was sched- 
uled for 1976 at a rate of 1,000 tons U. O. 
per year to fulfill contracts for approxi- 
mately 5,200 tons UsOs A total of 9,000 
tons UO, will be delivered to Japan dur- 
ing 1976—86. 

AAEC anticipated little demand for ura- 
nium in Australia before 1985, a cumula- 
tive demand of 30,000 tons UO, at the 
end of the century, and a total demand of 
45,000 tons UsOs to fuel planned reactors 
beyond 2000.” 


Brazil.—Uranium reserves were small, 
but plans were made for an expanded ex- 


8! U.S. Embassy, Canberra, Australia. Prime Min- 
Hirt. Guidelines on Forum DUM in Min- 
ing. nc to tate nt 
A-212, Nov. 15. 1974, 1 p. 

33 Australian Atomic Ene Commission. Twenty- 
second Annual Report, 1975-74. us- 
traha, Aug. 28, 1974, 115 pp. 
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ploration program. For 1974 $10 million 
was budgeted for exploration; for 1975 the 
budget will be doubled to $20 million. Re- 
serves at a maximum of $15 per pound 
UO, were approximately 12,000 tons 
UO at Cercado and Agostinho, near 
Pogos de Caldas, State of Minas Gerais, 
and at Figueira, State of Paraná." A pi- 
lot mill was in operation near the Cer- 
cado and Agostinho deposits late in the 
year. 

The Comissão Nacional de Energia 
Nuclear (CNEN) and its subsidiary for 
technology, Cia. Brasileira de Technologia 
Nuclear (CBTN), announced a large in- 
vestment in nuclear research and develop- 
ment, uranium enrichment, and commer- 
cial reactor construction. A research and 
development budget totaling $570 million 
was proposed for 1975-80. CNEN planned 
for eight 1,200-megawatt reactors by 1990. 

Canada.—U ranium production was 
slightly lower than that of 1973, owing 
chiefly to a production loss by Denison 
Mines, Ltd. at its Elliot Lake mine, On- 
tario. This loss was attributed to labor 
problems and the mining of lower grade 
ores.“ Production continued at three oper- 
ations—Rio Algom Mines Ltd., at Elliot 
Lake, and Eldorado Nuclear Ltd., in 
northern Saskatchewan, in addition to the 
Denison operation. 

There were indications of renewed in- 
terest in uranium exploration following 
several years of little activity and a near 
standstill in 1973. This trend toward in- 
creased exploration was spurred by rising 
uranium prices and a developing seller's 
market. In addition to the provinces of 
Ontario and Saskatchewan, where activity 
was more extensive, prospecting and explo- 
ration for uranium were underway in vir- 
tually all other provinces. 

In view of increasing foreign interest in 
purchasing Canadian uranium, the three 
operating mines and mills were undergo- 
ing expansion, and new operations were 
planned or under development. At Elliot 
Lake, Ontario, Denison Mines was increas- 
ing mine capacity by modifying its hoist- 
ing system and developing new ore. Mine 
Capacity was being expanded to 10,000 
tons of ore per day, and mill capacity to 
7,100 tons per day. The nearby Stanrock 
mine, acquired through a merger, may be 
reopened and provide underground access 
to adjacent Denison properties. 

Rio Algom Mines Ltd. operated its 
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Quirke mill near full capacity of 4,500 tons 
per day. Mine expansion to 14,000 tons 
of ore per day and corresponding mill ex- 
pansion (7,000 tons per day at the Quirke 
mill and 7,000 tons per day at the Nordic 
mill, which will be reactivated) were 
scheduled for 1980. 

At Rabbit Lake, northern Saskatchewan, 
Gulf Minerals Canada Ltd. was stripping 
overburden for its open pit mine, and a 
2,000-ton-per-day mill was near comple- 
tion at yearend. Mining was scheduled for 
early 1975. 

The Eldorado Nuclear Ltd. mill, also in 
northern Saskatchewan, was worked at 
only about 50% of capacity during 1974. 
Production was lower because one ore 
body was mined out. However, planned ex- 
pansion will include new development, 
mine rehabilitation, and mill moderniza- 
tion. 

Other prospective new operations in- 
cluded that of Agnew Lake Mines, Ltd. at 
Agnew Lake, Ontario, where a 2-year pilot 
plant, insitu leach project was planned for 
broken ores in stopes, and the Amok Ltd. 
Cluff Lake mine, northern Saskatchewan, 
which may be in operation by 1977. 

A review of plans indicated that annual 
output of approximately 24 million pounds 
UO. may be anticipated before 1980.9 It 
would be distributed as follows: 


Annual 
capacity 
Company Mine-mill (million 
location pounds 
O-) 
Rio Algom Mines Elliot Lake. 
Ltd. Ontario ...... 8.0 
Denison Mines, 
d p 6.0 


td. --- do fux cx 
Gulf Minerals Rabbit Lake, 


Canada Ltd. Saskatchewan 4.5 
Eldorado Nuclear Uranium City, 
Ltd. Saskatchewan . 2.5 
Amok Ltd Cluff Lake, 
Saskatchewan . 2.0 
Agnew Lake Mines, Agnew Lake, 
i Saskatchewan . 1.0 
Total 2 222-22222222 24.0 
Engineering and Mining Journal. Brazil 


Launches Long-Range Program for Nuclear De- 
velopment. V. 175, No. 12, December 1974, pp. 


R. M. Uranium: Shortage Hikes 
Min. J., v. 69, No. 2, February 1975, 


24, June 13, 


D D 


*4 Williams, 
Prices. Can. 
pp. 130-135 

* Nucleonics Week. V. 15, No. 
1974, p. 3. 
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The Government announced a new ura- 
nium export policy." Effective September 
5, 1974, it would provide for uranium suf- 
ficiency for domestic nuclear powerplants; 
a reappraisal of uranium resources up to 
a price of $30 per pound U. O, by the 
Department of Energy, Mines, and Re- 
sources; export of uranium in the most ad- 
vanced form, which is now UFs but may 
include enriched uranium and nuclear 
fuels in the future; a maximum contract 
period of 10 years, with possible 5-year 
extension; and a purchaser agreement not 
to reexport uranium acquired in Canada. 

Annual uranium demand in Canada 
was about 550 tons UsOs in 1974 and was 
expected to be 1,500 tons U:Os in 1980. 
Committed nuclear capacity was 14,770 
megawatts in 1974. Additional CANDU- 
type plants were planned at Pickering, 
Bruce, and Bowmanville in Ontario and at 
the Gentilly complex in Quebec. It was 
anticipated that by the year 2,000, 100,000 
megawatts nuclear would be installed in 
Canada, and cumulative demand would 
be 150,000 tons U- O. 

France.—During 1974 an ambitious nu- 
clear power development program was an- 
nounced as a means of reducing depend- 
ence on imported oil. Electricité de France 
(EdF), the national utility company, 
placed the largest nuclear reactor order to 
date—for twelve 900- to 1,000 Mw PWRs. 
The order was placed with Société Franco- 
Americain de Conservation Atomiques 
(Framatome), in which Westinghouse 
Electric Corp. is the reactor licensor and 
holds a 4596 interest. EdF planned 50,000 
Mw of nuclear capacity on line by 1985. 
The announced schedule called for the 
ordering of 6 units in 1974, 7 units in 
1975, and 7 units per year from 1976 to 
1980.” 

Although  Eurodif, the multinational 
uranium enrichment project, was advanced 
during 1974 with commitments to foreign 
participation and selection of a site in 
France, rising demand for enrichment serv- 
ices may necessitate purchases from the 
U.S.S.R., the extension of existing con- 
tracts with the United States, and pur- 
chases from the tripartite centrifuge en- 
richment project of the United Kingdom, 
the Netherlands, and West Germany. 

France’s prototype fast breeder, the 250- 
Mw Phénix, became the largest fast 
breeder operating at full nominal capacity. 
The next stage in fast breeder develop- 
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ment is the 1,200-Mw Super Phénix, con- 
struction of which will be started in 1975. 
It will be owned by a multinational organi- 
zation comprising French, Italian, and 
West German interests. 

Germany, West.—In August the small 
uranium mill at Ellweiler resumed produc- 
tion after being idle for 1 year. A new 
mining license was granted to Gewerk- 
schaft Brunhilde for the mining of 20,000 
tons of ore by yearend 1974. 

There were eight operable nuclear pow- 
erplants, and seven were under construc- 
tion. The official Government plan called 
for 20,000 Mw nuclear capacity by 1980 
and 45,000 to 50,000 Mw by 1985. Re- 
search and development continued on the 
second generation high-temperature gas- 
cooled (HTGR) and the fast breeder re- 
actor at Kalkar. 

Italy. Production capacity of the mine 
at Novazzo, near Brescia, which is owned 
and operated by AGIP Mineraria, was 120 
tons U:Os per year. Reserves were 1,500 
tons UO A discovery in the Lazio area, 
near Viterbo, 50 miles north of Rome, re- 
portedly contained 11,000 tons UsOs. 


Japan.—Tokyo Uranium Development 
Corp., comprising five companies, was 
formed to promote the development of 
uranium deposits in Africa, Canada, Au- 
stralia, and South America. 

Japan will continue to rely on the 
United States for short-term enrichment 
services but was attempting to diversify its 
sources for these services. Early in the 
year, Japan agreed to purchase 1 to 1.5 
million SWU per year during 1980-90 
from the French-sponsored Eurodif project 
at a reported price of $57 per SWU. The 
U.S.S.R. may also provide enrichment 
services. 


The Enrichment and Reprocessing Prep- 
aratory Group, comprising the Japan 
Atomic Power Co. and nine utility com- 
panies, will consider a large multinational 
project for uranium enrichment. The Gov- 
ernment-controlled Power Reactor and Nu- 
clear Fuel Development Corp. operated 
the first cascade under its gas centrifuge 


æ U.S. Embassy, Ottawa, Canada. Canadian 
Uranium Policy: eee 1-4 to State Depart- 
ment erum e 7 t. 10, 1974, 67 pp 

87 Gilchrist, Future Uranium Needs a 
Challenge to Leen Mining Industry. The 
Northern Miner, v. 59, No. 51, Mar. 7, 1974, 
pp. 37, 62. 

33 Nuclear 1 8 Framatome 
Order of 12 PWRs for 
No. 3, March 1974, p. 


in Line for 
Se? Construction. V. 21, 
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development program. A pilot plant was 
scheduled for 1978 and a commercial 
plant for 1 million SWU per year by 1985. 

Seven power reactors were in operation, 
and 15 were scheduled for completion dur- 
ing 1974-78. A new project, termed “the 
world's largest nuclear power center, 
would eventually reach 20,000 Mw in 20 
plants along the north Pacific coast of Ja- 
pan. Geological, climatic, and biological 
studies were underway on the environmen- 
tal feasibility of a project of this magni- 
tude. 

Niger.—New exploration agreements were 
concluded. Continental Oil Co. and the 
French Commisariat'á l'Energie Atomique 
(CEA) started 3-year exploration venture 
on a CEA concession 50 miles south of 
the producing mine and mill at Arlit. So- 
ciété des Mines du Djado was formed by 
CEA, the Government of Niger, and 
Urangesellschaft A.G. of West Germany 
to explore for uranium in the Djado region 
of northern Niger. In August, Japan's 
Power Reactor and Nuclear Fuel Develop- 
ment Corp. took a 25% interest in this 
venture. 

Japan's Overseas Uranium Resources 
Development Co. joined with CEA and the 
Niger Government in Compagnie Miniére 
d'Akouta (COMINAK) in a mining and 
milling project west of Arlit. The mine 
will annually produce 650,000 tons of ore, 
which will be milled to about 2,400 tons 
UO, 

South Africa, Republic of. Uranium 
output, as a byproduct and coproduct at 
eight gold mines, was slightly lower than 
that of 1973. Production, in 1974, by mine, 
was as follows: 


Mine Pounds UsOs 
Blyvooruitzicht `... 391.044 
Buffelsfontein `... E 1,609,857 
Harmony .............-.-..-.-. = 927,274 
Hartebeestfontein S 899,062 
Vaal Reef 1.954.279 
West Driefontein _____________. » 401,868 
Western Deep Levels 800,375 
West Rand Consolidated `. 288,164 

Total ce eee eS 6,777,923 


Thirteen gold mines were considered 
capable of supporting uranium production, 


and 11 mines had uranium extraction 
plants. 
The South African Government held 


20,000 tons U. O, in stocks accumulated in 
excess of export sales contracts. 
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Because of anticipated growth in future 
demand for uranium, the Department of 
Mines started a comprehensive program 
evaluating uranium resources. 

The enrichment pilot plant of the Gov- 
ernment-owned Uranium Enrichment Corp. 
South Africa Ltd. (UEC) at Valindaba, 
near Pretoria, was near completion and 
was expected to be in operation in early 
1975. UEC planned to proceed with con- 
struction of a large-scale commercial en- 
richment plant. Planning was in an ad- 
vanced stage. Annual capacity of the plant 
will be 2.4 million SWU (2,645 tons of 
enriched uranium) .™ 

In September plans were announced for 
a 2-unit reactor installation, each unit of 
800- to 1,000-Mw capacity, at Koeberg, 
near Cape Town. A nuclear power pro- 
gram was proposed in order to preserve 
coal resources for the petrochemical in- 
dustry for coal gasification and liquefac- 
tion. 

South-West Africa, Territory of.— Open 
pit development and mill construction con- 
tinued at the Rossing deposit. RTZ Corp. 
held the majority interest in Rossing Hold- 
ing Co, the operating company. Rio 
Algom Mines Ltd. reportedly exercised an 
cquity option for a 10% interest. The ini- 
tial production rate will be 60,000 tons 
of ore per day and 15 million pounds U. O. 
per year, making the mine the world's 
largest producer of uranium. The planned 
full production rate is 120,000 tons per 
day. Initial production was scheduled for 
late 1976 or early 1977.9 


Sweden.—The Swedish Geological Sur- 
vey was intensifying its search for uranium 
deposits. The Parliament approved an in- 
crease in the appropriation for uranium 
exploration to $2.2 million in fiscal 1975. 

The low-grade Billingen shale in south- 
central Sweden, which is one of the world's 
largest uranium deposits in terms of UO, 
in ore, contains 0.03% Uh and 15% 
extractable hydrocarbons. The pilot mill 
at Ranstad (130 tons U. O, per year), 
which remained inactive during 1974, may 
be enlarged to 1,300 tons U. O, per year. 
This would necessitate the mining of 6 mil- 
lion tons of the shale per year. 

United Kingdom.— After a year of un- 
certainty, a "White Paper on Nuclear Re- 


*? American Metal Market. Uranium Need To 


Exceed Capacity. V. 81, No. 138, July 17, 1974, 


(40 Mining Journal. South-West Africa—New Po- 
5315 Pressure. V. 283, No. 7261, Oct. 18, 1974, 
P. . 
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59 


actor Policy,“ released in July, announced 
a Government decision to proceed with 
nuclear power development based on the 
steam generating heavy water reactor 
(SGH WR) of U.K. design rather than the 
light water reactor of U.S. design.“ 
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Fuel was loaded in the 250-Mw Doun- 
reay fast breeder in March, and testing was 
underway late in the year. This prototype 
will be the basis for the design of a com- 
mercial-scale, 1,300-Mw fast breeder re- 
actor. 


TECHNOLOGY 


ERDA-sponsored projects on new ex- 
ploration techniques included the develop- 
ment of small-diameter, pulsed neutron 
generators and probes for the direct meas- 
uring of uranium in boreholes and porta- 
ble equipment for detecting and measuring 
radon and radon daughter products in 
water and soil gas. Model boreholes were 
prepared for the development and calibra- 
tion of special probes measuring low-inten- 
sity gamma radiation. Research on remote 
sensing techniques was expected to enhance 
the Earth Resources Technology Satellite 
digital data for detecting significant geo- 
logical features, such as rock types and 
rock alteration, related to uranium depos- 
its.“ 

Other exploration techniques under in- 
vestigation included measurement of ther- 
mal gradient to determine relative heat 
flux between sample points in shallow bore- 
holes. A heat anomaly would indicate the 
possible presence of uranium ores." Sam- 
ples of helium or other inert gases, col- 
lected from soil in shallow boreholes, 3 to 
10 feet deep, may be analyzed for abnor- 
mal concentrations, which may be indica- 
tive of hydrocarbons or radioactive ores. 
Samples were collected in a newly devel- 
oped canister, having an open bottom and 
a closed top, in which the gas sample re- 
places air.“ 


Data-processing techniques were applied 
in interpreting radon sample data from 
boreholes in an exploration area.“ Moving 
averages and other statistical analysis per- 
mitted more consistent repeatable results. 


A conceptual model was evolved for the 
major productive uranium districts and 
belts, giving exploration and geological 
criteria that may be useful guides to new 
uranium districts. In developing the model, 
geological similarities and variations were 
considered in the sandstone-type deposits. 

Rising demand and high uranium prices 
spurred investigations on the extraction 
and processing of low-grade and refractory 
ores. Renewed interest in insitu leaching, 
or solution mining, of uranium resulted in 


a number of new operational techniques. 
Hydraulic fracturing occurs when a fluid 
is pumped into an entry well until the 
pressure exceeds the resistance in the for- 
mation. Tensile fracturing is extended with 
continued pumping. Optimum physical 
conditions for uranium leach are based on 
knowledge of the fracture types and their 
orientation; the fluid pressure including 
shut-in pressure (when pumps are not 
working); geology of the area; and the 
mechanical, physical, and chemical prop- 
erties of the formation, mainly porosity 
and permeability. Fracturing properties 
would determine the path of fluid flow and 
the well location and spacing." 

Blasting may also be used to prepare a 
uranium ore body for a leaching operation. 
Fracturing with equal displacement and 
uniform fragmentation is desirable. Down- 
hole and tunnel blasting have been tested ; 
the more suitable method would depend 
upon the properties of the ore body. The 
Bureau of Mines was working on a frag- 
mentation technique. Initial research was 
on a porphyry copper deposit, but many 
factors would also be applicable to other 
mineral deposits, including uranium. 


*! Atomic Industrial Forum. Britain's Long De- 
bate Ends in 1 ei LWR for SGHWR. Nu- 


clear Ind. 7. July 1974, pp. 11-13. 
Amiens Ene: Society. Reactor Decision 
Goes to SGHWR. Nuclear News, v. 17, No. 10, 


e bad 1974, p. 60. 
Research and Development Adminis- 
tation a. 1974 Ae Annual Report to Congress. Jan. 17, 
pp 
*3 Hardison, H2 W. (assigned to Atlantic Rich- 
field Co.). System of Prospecting for Lidersround 
Uranium Ore Bodies. U.S. Pat. 3,714,832, Apr. 1, 


1974. 6 pp. 
% Pogorski, L. A. Method and Device for Ex- 
rbons or Ores of Uranium and 


Thor for Hydroca 
poen U.S. Pat. 3,835,710, Sept. 17. 1974, 


. Geochemical Exploration for Subsurface 
or Underwater Deposits of Hydrocarbons or Ores 
of Uranium and Thorium. U.S. Pat. 3,862,576, 


Jan. 28, 1975, 9 pp. 
Data Processing Techniques 


55 Soonawala, N. M. 
for the Radon Method of Exploration. Can. Min. 
and Met. Bull., v. 67, No. 744. April 1974, pp. 
110-116. 

* Fischer. R. P. Exploration Guides to New 
Uranium Districts and Belts. Econ. Geol., v. 69, 
No. 3, 1974, pp. 362-376. 

7 Engineering and Mining Journal. Solution 
141 5 Hon. C245. ew Reserves. V. 175, No. 7, 
July 1974, pp. 62-7 
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Other leaching techniques under inves- 
tigation included the addition of soluble 
aluminum sulfate, which limits the reduc- 
tion in permeability of the deposit, thereby 
improving leach efficiency, and contacting 
the leach solution at depth with oxygen 
under pressure. The latter would convert 
the tetravalent uranium ion to the more 
readily soluble hexavalent ion.” 

Several methods were employed to im- 
prove efficiency in heap, vat, or batch 
leaching operations. The ore may be agi- 
tated and dried to increase permeability or 
may be suspended in the leach solution 
and then treated with sodium chlorate and 
a polymer to. inhibit settling. Countercur- 
rent leaching also may be useful, the 
leachant circulating upward through the 
ore descending from a feed inlet. 

The Bureau of Mines initiated a project 
testing insitu leaching methods and costs. 
This project included a computer simu- 
lation program and the development of 
mathematical models for a pilot plant op- 
eration. A Cooperative agreement was con- 
cluded with industry for a test site in the 
Red Desert, Wyo. 

A borehole hydraulic mining method 
was developed for use in small, low-grade 
uranium deposits.” A capsule with a high- 
pressure water sinking jet, a flushing jet, 
and a hydraulically driven positive dis- 
placement pump is lowered into a service 
hole drilled 6 feet below the mining zone. 
The jet is rotated during operations. A 
mining rate of 40 tons of ore per hour was 
achieved with a jet pressure of 500 to 700 
pounds per square inch. 

Improved calibration procedures have 
been developed with new equipment for 
measuring and interpreting radon and its 
daughter products in underground ura- 
nium mines.” 

A newly designed slide rule was devel- 
oped for fast and accurate radon-daughter 
computations." This instrument replaces 
tables, nomographs, and manual methods 
and minimizes the chance for mechanical 
or mathematical errors. 

Numerous materials, including polyes- 
ters, resins, epoxies, lattices, and inorganic 
coatings, were tested in Bureau of Mines 
laboratories as sealants against radon gas 
in uranium mine walls, These materials 
could seal off up to 10096 of the radon 
and were designed to be used in the main 
mine workings carrying fresh air to work- 
ing areas. Field tests were planned." For 
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more efficient radon control, mine vent de- 
sign and ore handling methods should re- 
ceive increased attention during mine plan- 
ning and development.” Methods to reduce 
radon contamination were described. 


In Japan plans were made to use the 
heat from nuclear powerplant discharge 
water for recovery of uranium from sea- 
water.^ A newly developed absorber was 
a composite of active carbon and metallic 
bases of titanium and zinc. Two pilot 
plants will be built at coastal sites. It was 
estimated that uranium would be recov- 
erable at a cost of $50 to $60 per pound 
U. O. 


The Bureau of Mines expanded its re- 
search and development work on process- 
ing technology for recovery of uranium 
from low-grade and refractory ores. Car- 
boniferous ores resistant to conventional 
acid leach, were subjected to preliminary 
roast and flotation concentration to im- 
prove leachability. Low-grade resources 
under study included the Chattanooga 
shale, reduced to minus 3-mesh and sub- 
jected to stage leaching, samples from Wy- 
oming and California containing 0.02% 
to 0.04% U;Os, and a flyash sample from 
a coal-fired powerplant, assaying 0.001% 
to 0.003% Us:Os. 


A strong (6N) sulfuric acid leach pro- 
vided uranium recovery from refractory 
ore on a laboratory scale.“ Strong acid 
leaching minimizes crushing and grinding 
costs, provides less effluent, provides sav- 


** Learmont, R. P. (assigned to United States 
Steel Corp.). In-Situ Leaching Extraction of Ura 
nium Values From an Underground Uranium Ore 
Deposit. U.S. Pat. 3,866,289, Jan. 14, 1975, 4 pp. 

Pace, G. F.. and E. W. Shortridge (assigned to 
Continental Oil Co.). Static Bed Leaching of 
Uranium Ore. U.S. Pat. 3,801,694, Apr. 2, 1974, 


pp. 
49 Ense s and Mining Journal. V. 176. No. 
3, March 1975, p. 9. 

50 Beckman, R. T. Calibration Procedures for 
Radon and Radon-Daughter Measurement Equip- 
ment. MESA Inf. Rept. 1005, 1975, 47 pp. 

9: Beckman, R. T., and R. L. Rock. Radon- 
Ne Slide Rule. 'MESA Inf. Rept. 1003, 1974, 


11 

62 Franklin. J. C., L. T. Nuzum, and A. L. 
Hill. Polymeric Materials ſor Sealing Radon Gas 
Into the Walls of Uranium Mines. BuMines RI 
8036. 1975, 26 pP 

55 Rock, R. L. Mine EH and Ventila- 

tion Problems Unique to t Control of Radon 
Daughters. MESA Inf. Rept. 1001, 1974, 11 pp. 

American Nuclear Society. Fuel From the 
Sea Sought by 1985. Nuclear News, v. 17, No. 

, December 1974, p. 72. 

5 Chemical Engineering. Uranium Processing 
Update. V. 82, No. 5, Mar. 3, 1975. pp. 88-89. 

Engineering and Mining Journal. British Strong- 
Acid Leach Process Targeted at Refractory Ura- 
nium Ores. V. 176, No. 5, May 1975, p. 105. 
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ings in acid and water consumption, and 
requires only 20% to 25% of the leaching 
time for conventional processing. 

‘The precipitation of uranium by hy- 
drogen peroxide provided a better quality 
concentrate than that from precipitation 
with ammonia. Variable tests were made 
with hydrogen peroxide precipitant; initial 
and reaction pH, temperature and time, 
and content of vanadium, molybdenum, 
and sulfate, which are common yellowcake 
impurities." 

Solar heat will be employed to heat 
mill water to 140* F at a uranium mine 
and mill under development in New Mex- 
ico. The water will be heated in solar 
ponds, 2 inches deep and covering 6 acres. 
The ponds will have black bottoms for 
heat absorption and plastic covers." 

An electrolytic reduction process for re- 
fining and conversion to UF, at the mine 
site, bypassing the intermediate yellowcake 
stage, was reported in Japan.“ The proc- 
ess involves high-efficiency cation exchange 
membranes and platinum-plated electrodes 
in an aqueous solution at room tempera- 
tures. The ore is leached in a UO;SO, so- 
lution, which goes to mixer-settlers where 
an amine (in kerosine) extracts uranium 
as a sulfate complex. This is converted to 
uranyl chloride, which is reduced electro- 
lytically to uranous chloride. A reaction 
with hydrofluoric acid forms UF.. 

Progress was reported in isotopic enrich- 
ment of Uses by the laser beam in the lab- 
oratory.” In one of a number of laser- 
related approaches to enrichment, the iso- 
topic separation depends on the spectro- 
scopic structures of molecules. In ERDA- 
sponsored research, a stream of hot atomic 
uranium gas was passed through a care- 
fully tuned laser beam and intense ultra- 
violet light of an arc lamp. The laser selec- 
tively excited the electrons of the Uses 
isotope to an energy level enabling the 
ultraviolet light to. ionize the atoms. The 
Uses isotopes acquired a net plus charge 
and were attracted to a negative charge 
collector. A high level of enrichment ap- 
peared attainable from a single pass 
through the laser device. Therefore, fewer 
enrichment stages would be needed and 
capital costs and power consumption would 
be substantially lower than from gaseous 
diffusion or gas centrifuge enrichment. 
However, for a commercial operation it 
would be necessary to scale up the laser 
energy one thousandfold. 
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Second generation gas-centrifuge models 
for isotopic enrichment were under relia- 
bility testing by ERDA. First generation 
models had undergone testing for 2 years. 
Advanced third generation models were 
through the initial design stage, and pro- 
totypes were undergoing testing." 

Another enrichment technique, the jet 
nozzle, was advanced by research in West 
Germany. A gas stream of 5 mole-percent 
UF. and 95 mole-percent helium or hydro- 
gen was compressed through nozzles and 
directed toward a curved deflection wall, 
the heavier Use isotopes following the 
outer paths. Energy consumption was high 
in this method.“ 

ERDA continued its basic research and 
development program on four breeder con- 
cepts—the liquid metal, fast breeder reac- 
tor (LMFBR), the light water breeder, the 
gas-cooled breeder, and the molten salt 
breeder. Reference designs, work schedules, 
and cost data were established for the dem- 
onstration Clinch River LMFBR in Ten- 
nessec. The Fast Flux Test Facility for 
testing breeder fuels and materials, and for 
safety and reactor development experience, 
was 4096 completed at yearend. Progress 
was made in studies on advanced oxide 
fuels and higher breeding mixed uranium- 
plutonium carbide and nitride fuels. 

Increased attention was given worldwide 
to the industrial use of reactor process 
heat.“ In Japan research and design work 
on utilization of process heat were con- 
ducted on large, very high temperature, 
gas-cooled reactors. In West Germany, the 
emphasis was on process heat for coal gasi- 
fication and liquefaction and the separa- 
tion of hydrogen and oxygen from water. 
Steelmaking with reactor process heat, 


5* Shabbir, M., and K. E. Tame. ponen 
Peroxide Precipitation of Uranium. Sg I 
7931. 1974, 13 NA 

P Chemical eek. Solar Energy Will Provide 
Low-Cost Hot Water for Uranium Milling. V. 115, 
No. 15, Oct. 9. 1974, 63. 

68 Chemical Engineering. Uranium Refined by 
Electrolytic Reduction Gets Boost in Japan. V. 81, 
No. 25, Nov. 25, 1974, pp. 

9 American Nuclear Society. Uranium Enrich- 
ment Shown Scientifically ipea Nuclear News, 
v. 17, No. 10, August 1974. ; 

Metz, W. D. Uranium P Enrichment: Laser 
Methods Nearing Full-Scale Test. Sci., v. 185, No 
4151, Aug. 16, 1974, pp. 602-603. 

0 American Nuclear Society. United States Has 
Technology for Centrifuge lant. Nuclear News, 
v. 17. No. 5, April 1974, PP. 60, 64. 

© Chemical En mn Nozzle Separation May 
Go Commercial Soo ser Enrichment Is Fur- 
ther Off. V. 82, No. 6. Mar. 17, 1975, p. 25. 

€? The ADU Nuclear Heat for Industry—A 
Coming Revolution? V. 11, No. 6, Novem 
Decem 1974, pp. 16-18. 
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which would employ hot reducing gas in a 
direct-reduction process, combines the high 
temperature gas-cooled reactor, a catalytic 
steam reformer for converting fuel into a 
suitable reducing gas, a direct-reduction 
furnace for sponge iron, and an electric 
arc furnace. A technical obstacle was radi- 
ation safety in the heat exchanging mech- 
anism. 

In radioactive waste management, a new 
process, called the VR-20, was developed 
for treating low-level wastes. Air is the 
fluidizing medium in this fluidized-bed cal- 
cination process. Water and air were driven 
off, leaving the solids in granular particles, 
which were formed into a solid mass by 
adding a thermosetting resin. The waste 
product for transportation would be homo- 
geneous, water-free, and virtually unleach- 
able. 

Another proposal was made for disposal 
of high-level radioactive wastes in geologi- 
cal formations. This would be beneath 
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mesas and plateaus in the arid and semi- 
arid western and southwestern United 
States. The wastes, fused to glass of low 
solubility, would be placed in sealed con- 
tainers, which would be stored in boreholes 
50 to 100 feet below the surface.“ 


ERDA was studying three engineering 
concepts for retrievable surface storage 
in water, in air-cooled vaults, and in sur- 
face casks. A pilot plant for testing dis- 
posal in geological formations was planned. 
Concerning transport of radioactive waste 
materials, package performance tests were 
made on the definition and evaluation of 
stresses that may result from accidents dur- 
ing air, rail, and highway transport. Casks 
as large as 25 tons will be tested." 


e American Nuclear Society. Strong Claims for 
New System; Impact Awaited. Nuclear News, v. 
17, No. 14, November 1974, p. 82. 

Us Geological Survey. Desert Sites Suggested 
for Radioactive Wastes ''Graveyard." Department 
of the Interior News Release, Oct. 6, 1974, 3 pp. 

*5 Pages 155-160 of work cited in footnote 42. 
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Vanadium 


By Grace N. Broderick 


Consumption of vanadium in the United 
States continued to increase, reaching an 
allume high of 7,200 short tons in 1974. 
The vanadium ore of Arkansas remained, 
as in 1973, the principal domestic source 
of supply. For the first time since 1968, 
domestic production of vanadium pent- 
oxide increased. Exports of both ferro- 
vanadium and vanadium ores, concen- 


trates, and oxides declined in 1974. Im- 
ports of ferrovanadium and of residues 
and slags also were down from those ot 
the previous year. U.S. price quotations 
for the principal vanadium materials, 
which remained stable in 1973, rose ap- 
preciably in 1974. 


! Physical scientist, Division of Ferrous Metals. 


Table 1.—Salient vanadium statistics 
(Short tons of contained vanadium) 
i 8 


United States: 
Production: 
Ore and concentrate: 


Recoverable vanadium! _____________ 


Value thousands .. 

Vanadium pentoxide recover 

Consumption .. llc c LL LL ccce lsesanc ecc 
Exports: 


Ferrovanadium and other vanadium 


alloying materials (gross weight) 


Vanadium ores, concentrates, 

oxides, vanadates 
Imports (General) : 

Ferrovanadium (groes weight) 


Ores, slags, residues 
World production 


1970 1971 1972 1973 1974 
5,319 5,252 4,887 4,871 4,870 
$34,923 837.690 $80,867 $26,611 $88,266 
5,594 5.293 5,248 4,864 5,368 
5,134 4,802 6,227 6,393 7,200 
2,165 676 269 1,416 1,886 
978 260 176 232 203 
21 89 578 803 226 
2,000 2,350 1,400 2,600 2,170 
"19,939 20,502 Á "20,239  Á "21,633 22,149 


r Revised. 


! Recoverable vanadium contained in uranium and vanadium ores and concentrates received at 
mills, plus vanadium recovered from ferrophoephorus derived from domestic phosphate rock. 


Legislation and Government Programs.— 
There were no sales of vanadium in 1974 
from the U.S. Government stockpile. The 
physical inventory, as of December 31, 
1974, totaled 639 tons of vanadium, all 
of which was in the national stockpile. 
Of this total, 55 tons was contained in 
ferrovanadium, and 584 tons was con- 


tained in vanadium pentoxide. The ferro- 
vanadium and 44 tons of the pentoxide 
had been sold previously and were await- 
ing shipment out of the Government 
stockpile. This left an uncommitted in- 
ventory of 540 tons of vanadium pent- 
oxide, which cannot be sold until Con- 
gressional authorization is obtained. 


DOMESTIC PRODUCTION 


The principal domestic source of va- 
nadium in 1974 continued to be the 
vanadium ore of Arkansas. The amount 
of vanadium recovered from Colorado 


Plateau uranium-vanadium ores increased, 
but that from Idaho ferrophosphorous de- 
clined. Some mills also processed vanadium- 
bearing oil residues, spent catalysts, and 
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foreign vanadium-containing slags. Va- 
nadium obtained by processing imported 
vanadium-containing slags was not in- 
cluded in any of the production figures 
shown in the tables nor was the vanadium 
recovered directly from slags or residues as 
ferrovanadium or similar products. 

Union Carbide Corp. continued to 
operate both its Uravan-Rifle mill com- 
plex in Colorado, and its Hot Springs, 
Ark., mill, while Kerr-McKee Corp. con- 
tinued to recover vanadium from ferro- 
phosphorous at Soda Springs, Idaho. 
Susquehanna-Western, Inc., sold its ore 
milling and processing facility at Edge- 
mont, S. Dak., to the Tennessee Valley 
Authority (TVA) in August, and the 
plant was shut down. TVA planned to 
refurbish and enlarge the milling facilities, 
but actual commitment to final plans 
would depend upon completion and ap- 
proval of an environmental impact state- 
ment. 

Atlas Corp. proceeded with installation 
of a vanadium recovery circuit at its Moab, 
Utah, mill. The company continued to 
develop and mine some of the uranium- 
vanadium ore discovered in 1972. 

Under the management of its Minerals 
& Chemicals Div., Engelhard Minerals & 
Chemicals Corp. began production of 
ferrovanadium in January 1974 at its 
new Strasburg, Va., plant, which has an 
annual capacity of about 1,000 tons of 
contained vanadium. Philipp Brothers, an- 
other division of Engelhard Minerals & 
Chemicals Corp., was responsible for the 
feed material and sales of the production. 
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Geo Industries, Inc, started shipping 
uranium-vanadium ore from its Geo No. 1 
mine at Wray Mesa, Colo., to the Uravan 
mill of Union Carbide Corp. 


Table 2.—Mine production and recoverable 
vanadium of domestic origin produced in 
the United States 


(Short tons of contained vanadium) 


Mine 
Year produc- Recoverable 
tion ! vanadium ? 
E: vi WEE 5,793 5,319 
Er DREES 5.547 5.252 
117·˙i[ 8 4.699 4.887 
1913 eee ³·¹ eee 4,117 4,377 
4 ˙à—A2AʒA 5.240 4,870 


! Measured by receipts of uranium and vana- 
dium ores and concentrates at mills, vanadium 
content. 

? Recoverable vanadium contained in uranium 
and vanadium ores and concentrates received at 
mills, plus vanadium recovered from ferrophos- 
phorus derived from domestic phosphate rock. 


Table 3.—Production of vanadium 
pentoxide in the United States ' 
(Short tons) 

Gross V3Os 

Year weight content 
1970 cies eee 11.085 9,986 
1111!!! 8 10.492 9.448 
17777. essi wassqed 10,410 9,367 
TCC 8.226 8,683 
19940 c E er 9,304 9,583 


1 Includes vanadium pentoxide and metavana- 
date produced directly from all domestic sources, 
plus small byproduct quantities from imported 
chromium ores in 1971 and the preceding years. 

2 VeOs content exceeds gross weight because it 
includes considerable V3Os. 


CONSUMPTION AND USES 


Domestic consumption of vanadium, 
reported by type of material in table 4 and 
by end use category in table 5, rose about 
13% in 1974 to reach an alltime high of 
7,200 short tons. Increases occurred in all 
end-use categories except electric steel, tool 
steel, cast irons, cutting and wear resistant 
materials, welding and alloy hard-facing 
rods and materials, and pigments. Only 
in November did consumption drop below 
the rate of 500 or more tons per month. 
Eighty-seven percent of the vanadium was 


consumed as ferrovanadium and associ- 
ated proprietary vanadium-iron-carbon ma- 
terials. This represents the third consecu- 
tive year of increased consumption for 
these alloying elements. 

The Vanadium International Technical 
Committee (Vanitec), formed in 1973 to 
promote greater use of vanadium, has 
progressed well. Its main efforts were di- 
rected in 1974 towards the development 
of line pipe steels for oil and gas trans- 
mission lines. 
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Table 4.—Consumption and consumer stocks of vanadium materials in the United States 
(Short tons of contained vanadium) 


1978 1974 
Type of material Ending Ending 
Consumption stocks Consumption stocks 
Ferrovanadium pecu ee EE 5,600 1,135 6,076 1,732 
Kehlen 199 49 218 88 
Ammonium metavanadatͥoͥa᷑aakẽ «444 45 9 41 6 
hh ee ear 549 98 865 168 
Total Ze 6,398 1,291 7,200 1,984 


1 Includes other vanadium-iron-carbon alloys. 


* Consists principally of vanadium-aluminum alloy, plus relatively small quantities of other vana- 


dium alloys and vanadium metal. 


Table 5.—Consumption of vanadium in the United States, by end use 
(Short tons of contained vanadium) 


End use 1974 
Steel: 
Carbon sec d oe ee bet ee 900 
Stainless and heat resisting _.._...._--.._-___-_____ 2222 88 
JJ ee Ms ductor xxx ñð y 1.744 
High- strength, low-allů/˖cO«hc/khh) err «4««4«4é4õ4õrC4é4õ4õ«c4«4ééé4„«„„6 „ 2.898 
//%Göͤöõĩĩöi ⁵ ̃ «ðß dx yd m k y EE wW 
P Ee EE E A m ß y x e REN 936 
%%% eelere 52 
S V... d ð d yd Ea uere ah Ms m EMI A E 55 
Alloys (excluding steels and superalloys) : 
Cutting and wear resistant materials `... w 
Welding and alloy hard-facing rods and materials __--_---------------------------- 10 
Nonferrous alloys 0.15 oe dado ce reprae eme EE 722 
Other alloys 1.5 n ...... w 
Chemical and ceramic uses : 
ß Sea a . dee Ee 255 
Other coc cc ⁵ ela nh Nm Ww 
Miscellaneous and uns pecifi444k44ͤkõ4ͤ4k44«44444é4k44ͤ1ͤö:!„! «4 90 
Total õͤõĩ·ÜßÜ ³¹ A oe ꝶÆꝶðꝓ f ³ A Eee ue 7,200 


W Withheld to avoid disclosing individual company confidential data, included in ''Miscellaneous 


and unspecified." 
1 Includes magnetic alloys. 
3 Includes pigments. 


STOCKS 


In addition to the consumers! stocks 
shown in table 4, producers stocks of 
vanadium as fused oxide, precipitated 
oxide, metavanadate, metal, alloys, and 


chemicals totaled 1,920 short tons of con- 
tained vanadium at yearend 1974, com- 
pared with 2,815 short tons at yearend 
1973. 


Prices in the United States for the prin- 
cipal vanadium materials, which were 
stable throughout 1973, moved upward 
during 1974 following the decontrol of 
ferroalloy prices in March. 

The price for domestic 98% fused 
vanadium pentoxide, as quoted by Metals 
Week, which had remained at $1.50 per 
pound of contained V:Os in 1973, in- 
creased to $1.75 effective March 1 and 
to $1.90 effective July 1. As of August 
1, this became a dual quote of $1.90 to 
$2.72 per pound of contained Vi, Ef- 
fective October 1, Kerr-McGee Corp. 


raised its price 25 cents to $2.15 per 
pound of contained V:Os and later raised 
it as of December 1 to $2.45. Union Car- 
bide Corp. increased its price from $2.72 
to $3.06 effective November 1. 

The price for technical-grade, air-dried 
vanadium pentoxide, which at the begin- 
ning of the year was $2.21 per pound of 
contained V. Os, f.o.b. plant, was increased 
to $2.41 effective June 1 and to $2.72 
effective August 1. As of November 1, 
the price quotation was $2.98-$3.06. 

A price quotation for dealer-export 
merchant technical-grade vanadium pent- 
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oxide, which had been $1.50 per pound 
of contained V. Os since July 1971, was 
no longer published by Metals Week after 
January 1974. 

The price for U.S. standard grade ferro- 
vanadium, which began the year at $4.19 
per pound of contained vanadium, f.o.b. 
shipping plant, was increased to $4.62 
effective June 1, to $5.21 effective August 
1, and to $6.35 effective November 1. 
Foote Mineral Co., effective May 1, raised 


FOREIGN 


Exports of both ferrovanadium and 
vanadium ores, concentrates, and oxides 
were down from the previous year. The 
decreases in ferrovanadium and vanadium 
exports were about 6% and 13%, re- 
spectively. The average declared value for 
exports of ores, concentrates, and technical- 
grade oxides was $1.83 per pound of con- 
tained vanadium pentoxide in 1974, com- 
pared with $1.40 per pound in 1973. The 
average declared value for exports of 
ferrovanadium in 1974 was $2.94 per 
pound of alloy, compared with $3.08 in 
1973. 

No imports classified as vanadium ore 
and concentrate were received in 1974. 
Since January 1, 1974, imports of 
vanadium-bearing residues, such as ashes 
and slags, have been reported separately 
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the price of its Ferovan to $3.96 per pound 
of contained vanadium, effective July 1 
to $4.50, and effective November 1 to 
$5.10. Union Carbide Corp., effective 
June 1, raised the price of Carvan to 
$3.99 per pound of contained vanadium, 
effective July 1 to $4.50, and effective 
November 1 to $5.10. Carvan began the 
year at $3.66 per pound of contained 
vanadium and Ferovan at $3.68 per 
pound of contained vanadium. 


TRADE 


from other metal-bearing residues. They 
totaled 4.3 million pounds of contained 
vanadium in 1974. Most of this material 
came from the Republic of South Africa 
(51%), the U.S.S.R. (20%), and Chile 
(15%). 

Imports of vanadium pentoxide, which 
hitherto have been of little consequence, 
totaled 1,904,182 pounds valued at 
$2,931,329 in 1974. These imports came 
from the Republic of South Africa, 
1,738,628 pounds; Mozambique, 61,218 
pounds; Finland, 60,075 pounds; West 
Germany, 44,259 pounds; and the United 
Kingdom, 2 pounds. 

Ferrovanadium imports, which declined 
in quantity and value for the second 
consecutive year, are shown in table 7. 
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Table 6.—U.S. exports of vanadium, by country 


(Thousand pounds and thousand dollars) 


Vanadium ore, concentrates, 


Ferrovanadium and other pentoxide, vanadic acid, 
vanadium alloying materials vanadium oxide, and vana- 
containing over 6% vanadium dates (except chemically 
(gross weight) pure grade) 
Destination (vanadium content) 
1978 1974 1978 1974 
Quan- Quan- Quan- Quan- 

tity Value tity Value tity Value  tity Value 

Algeria ĩð»W¹ m acie 66 198 EN isis E zx -- S 
Aftenſnnn ucc 2a e 40 118 Ge NN EM es 
Kuni T ae 2 x Ree 124 810 EN M 
Belgium- Luxembourg ES we 42 128 e Sg c e 
ß 88 97 53 169 SE Ges 12 85 
Canada 1-5 ec eee ee. 614 1,844 1,198 3,527 26 57 8 18 
Dominican Republic ..........- (!) 1 BS oS m du ud — 
Fanless ie = 4 11 95 188 = ES 
Germany, Wes 849 1,080 E "e 40 115 90 310 
Hong Kong .........-----.-.- 5 18 7 21 n € "e TE 
o Lea cc Lese TEN 2a (1) 1 am An oe 2a 
Jamaica i-us eege S MN ix SS (1) 1 ed AR 
Japan EEN 78 233 200 557 89 108 235 122 
Malaysia `. ds Je 1 8 SS GE EM e 
Mexico -z2.l.2llnecteeeeemm mm 18 89 194 423 42 110 24 84 
Netherland 433 1,458 454 1,488 37 99 p. ae 
Philippines ...........-----.-- — 22 = c aA =R 42 168 
, 407 1.244 44 126 FR rem ze Sa 
Spain ³˙ÜWẽ]˙·˙̃ͤ 401 1,207 64 187 a oe Sa me 
Sweden «224 314 989 359 1.081 2 eo Pu 8 
Switzerland 2222 96 275 10 23 PES Weg ei EM 
United Kingdom 28 56 ES 2a 61 174 Seen — 
Total 2-3 EZZus 2,832 8,734 2.670 7,868 464 1.157 406 1.327 


1 Less than !4 unit. 


Table 7.—U.S. imports of ferrovanadium, by country 


(Thousand pounds and thousand dollars) 


1978 1974 
Country Gross Vanadium Value Gross Vanadium Value 
weight content weight content 
General imports: 

Australliiesese 66 38 116 Sé Pon TM 
Austria __.---------------=-- 167 184 8175 Sa zi Is 
Belg ium- Luxembourg SE Ss WS 220 162 640 
Canada 444444 93 73 256 1 1 8 
Germany, West __..--------- 231 180 575 133 86 880 
Norway «44 48 21 63 96 43 188 
It! 605 446 1.885 450 292 1.161 

Imports for consumption: 
Australia 66 38 116 ae! oe c 
Austria .....- Pn Mot LL. 108 99 254 Ns T a 
Belgium-Luxembourg .......- A SR T 221 162 640 
Canada ĩðͤ 98 73 256 1 1 8 
Germany, Wess 154 120 364 128 82 361 
Norwaae --- 188 63 184 96 48 138 
Total AA 554 393 1.174 446 288 1.142 
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WORLD REVIEW 


In addition to the nations listed in 
table 8, some others had relatively small 
vanadium production from secondary, 
waste, or byproduct sources. Japan and 
West Germany produced vanadium from 
several such sources. 

Pipeline production was a major factor 
in demand for vanadium outside the 
United States in 1974. West Germany 
and Japan continued to be the largest 
consumers among the market economy 
countries. 

Australia.—Foreign participation in Ag- 
new Clough Ltd.’s vanadium project near 
Wundowie, about 47 miles northwest of 
Perth, Western Australia, was approved 
by the Australian Government. British 
Oxygen Ltd. and Mitsui and Co., Ltd. 
each held a 2046 interest in the project 
and would guarantee markets for the 
vanadium. Site preparation would start 
in 1975, with the pelletizing, roasting, and 
leaching plant scheduled to come onstream 
toward the end of 1976 or early 1977. 

Bolivia.—Skoda Export, a Czechoslovak- 
ian company, began a feasibility study 
for a ferroalloy plant expected to be 
located near the city of La Paz. The plant 
would have a planned annual output 
capacity of 330 tons of ferrovanadium 
and 550 tons of ferrotungsten. Date for 
the start of its operation was tentatively 
scheduled for January 1977. 

Canada.— Vanadium oxides were not pro- 
duced in Canada in 1974; Masterloy 
Products Ltd. suspended its production 
of vanadium pentoxide in June 1973. The 
company was having difficulty obtaining 
sodium fluorovanadate from the Aluminum 
Co. of Canada, Ltd. (ALCAN), which 
found it uneconomical to recover sodium 
fluorovanadate from its bauxite leaching 
circuit at Arvida, Quebec. Masterloy at- 
tempted to use fly ash from thermal power 
stations as a raw material, but this proved 
unsuccessful because of the inconsistency 
of the feed material. Masterloy still pro- 
duced ferrovanadium by the alumino- 
thermic process. 

Chile. —Compañía de Acero del Pacifico 
was expanding steel capacity at its Hua- 
chipato plant, the source of  Chile's 
vanadium-bearing slag, by 67%. The ex- 
pansion would raise plant capacity to 
1,102,310 tons of slag per year and was 
planned for completion by 1976.* 


Finland.— According to Finnish trade sta- 
tistics, Finland exported 2,594 tons of 
vanadium compounds? in 1973, of which 
892 tons went to West Germany, 496 tons 
to Sweden, 443 tons to France, 331 tons 
to the U.S.S.R., and the balance to other 
European nations. 

Rautaruukki Oy reported* that a new 
production record was achieved in the 
quantity of vanadium pentoxide produced 
at Otanmáki. Output increased by 18% 
from 2,248 tons in 1973 to 2,647 tons in 
1974. The company completed planning 
of the process and plant for the Musta- 
vaara mine during 1973, and construction 
was started in 1974. Mining would be 
by open pit methods with production 
scheduled to begin in 1976. The main 
product of this operation would be va- 
nadium pentoxide, with the plant de- 
signed to produce 3,000 tons per year. 

Germany, West.—According to official 
trade statistics, West Germany imported 
32,848 tons (gross weight) of vanadium- 
containing ashes, residues, and slag in 
1974, compared with 33,644 tons in 1978. 

India.—The Geological Survey of India 
analyzed samples from a titanomagnetite 
deposit in the Chennagiri Taluk of Shi- 
moga District, Karnataka State, and 
found that they ranged from 0.43% to 
0.76% vanadium. Earlier work on a bulk 
sample of titanomagnetite ore from 
Devaranarasipur, near Bhadravati in Shi- 
moga District, showed a content of 0.50% 
vanadium. 

South Africa, Republic of.—Production 
of vanadium-bearing slag by Highveld 
Steel and Vanadium Corp., Ltd.,' totaled 
38,053 tons (gross weight) in the fiscal 
year ending June 30, 1974, compared with 
37,560 tons in the previous fiscal year. 
Fused vanadium pentoxide production 
from the company’s Vantra Division was 
reduced during fiscal year 1974, due to an 


2 Metal Bulletin (London). Vanadium Boost for 
Wundowie. No. 5945, Nov. 29, 1974, p. 39. 

3 U.S. Embassy, La Paz. Bolivia. Industrial Out- 
look Report: Minerals 1972 1973. State Department 
Airgram A-136, July 15, 1974, p. 33. 

Walker. P. Chile Puts Steel Goals at Million 
Tons a Year. Am. Metal Market, v. 81, No. 49, 
Mar. 12, 1974, pp. 1, 14. 

5 Although the title of the export class is ‘‘vana- 
dium compounds,” the material is almost all vana- 
dium pentoxide. 


nd Rautaruuki Oy. 1974 Annual Report. Pp. 8, 12, 


1 

7 Highveld Steel and 8 Corp., Ltd. In- 
terim Report for the f Year Ended © 31st Decem- 
ber 1974. Witbank, Feu. 4, 1975. 
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oversupply position, particularly in Europe. casting machine was expected to be com- 
Since the suspension in 1972 of mining missioned in the middle of 1975.5 
operations by Transvaal Vanadium Co. The vanadium pentoxide plant of Trans- 
(Pty.) Ltd. a wholly-owned subsidiary vaal Alloys Ltd., a joint venture of the 
of Highveld, at its Kennedy’s Vale mine, Otavi mining group and Vereinigte Alu- 
Lydenburg district, ore for the Vantra  minium-Werke A.G. of West Germany, 
Division. has been supplied by Highveld's began production in July.“ The plant, 
own Mapochs mine, situated near the vil- which will mainly supply Japan, is lo- 
lage of Roosenekal in the Middelburg dis- cated near Stoffberg and has a product 
trict, Transvaal. capacity of 840 tons of contained va- 
The R14 million expansion plan of nadium. Vanadium for the plant is from 
Highveld Steel and Vanadium Corp., a titaniferous magnetite deposit near 
Ltd., mentioned in last year's chapter, Uitvlugt, Transvaal. 
has progressed well. The company hoped 5 
to commission the fifth furnace and sixth * Highveld Steel and Vanadium Corp., Ltd. An- 
kiln in the iron plant early in 1975, and nual Report 1974. 28 p 


* Metal Bulletin (Lond iv 
in the steel plant, the fourth continuous No. 5913, Aug. 3 (hen p. 21 x n one mm 


Table 8.—Vanadium: World production from ores and concentrates, by country 
(Short tons of contained vanadium) 


Country 1969 1970 1971 1972 1978 1974 P 

l ³Ü·wüiA ³ AA 600 610 660 720 1.060 320 
Finland (in vanadium pentoxide 

Pro duet see eee 1.484 1.450 1.222 1.312 1.388 1,685 

Franeef 212-2: 2. r 106 (3) (*) (*) (*) — 


Ü² .... et eS 1,110 1,190 r 1,110 r 950 800 860 


South Africa, Republic of: 5 
Content of pentoxide and vanadate 


Produ r 2,858 1 2,659 r 4,409 er 3,203 er 3,511 * 8,684 
Content of vanadiferous slag 
product * «4 3,300 T 4,468 T 4,057 F 4,864 r 65,636 5.577 
// ³˙¹—w̃⁊ 5. ee r 6,158 7,127 » 8,466 r 8,067 r 9,047 9,261 
South West Africa, Territory of:(in lead 
vanadate concentrate)? `. * 552 r 448 r 875 r 583 r 715 903 
U.S.S.R. (in slag exports only)) r 3.433 1 3,800 2.917 3,720 4,246 * 4,300 
United States (recoverable vanadium) . 6,577 5,319 5,252 4,881 4,311 4,870 
Total s oc u ͤ A SL AA n 19,020 719,939 "20,502 r 20,239 "21,633 22,149 
* Estimate. P Preliminary. r Revised. 


1 Based on reported United States imports from Chile. 

3 Content of vanadic acid derived from bauxite. . 

3 Available sources suggest chat production was terminated during 1970, but no production figures 
for that year were released. 

* Revised to zero on the basis of sources indicating that production was terminated during 1970. 

5 The Republic of South Africa officially reported the production of vanadium in pentoxide and 
vanadate products for 1969-71, and an undistributed total production for 1972-74. Data on vanadium 
content of slag for all years in this table have been estimated on the basis of a reported tonnage 
of vanadium-bearing slag (on a gross weight basis) multiplied by an assumed grade of 14% vanad- 
ium in the slag. Thus, output of vanadium in slag as well as total vanadium output figures for 
1969-71 are estimated (as the result of adding an estimate for vanadium in slag to & reported figure 
for vanadium in pentoxide and vanadate products). Similarly, the distribution of total production 
of contained vanadium between the content of pentoxide and vanadate products and the content of 
slag are estimates derived by subtracting the estimated content of slag from the reported total 
vanadium output. 

s Series revised to reflect reported output of South West Africa Co. Ltd. for years ending June 80 
of that stated. 
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TECHNOLOGY 


A process for extracting vanadium from 
weathered shale containing about 1% 
Nah was developed on a laboratory scale 
by the Bureau of Mines. Testing was done 
using shales from a deposit near Carlin, 
Nev., and an extraction of 69% was 
achieved. The vanadium-bearing beds in 
this area are part of the Woodruff For- 
mation of Devonian age. Two distinct 
types of shale, which differed in response 
to metallurgical treatment, were studied: 
Dark-brown carbonaceous or unweathered 
shale containing about 10% organic car- 
bon, and gray-weathered shale containing 
less than 1% of organic carbon. The 
process consists essentially of salt roasting, 
leaching with dilute sulfuric acid, solvent 
extraction, and precipitation of vanadium 
as ammonium metavanadate. The car- 
bonaceous unweathered shale was less 
amenable to treatment.“ 

Experimental work vas conducted on 
the coreduction of titanium, aluminum, 
and vanadium chlorides by the Kroll 
(magnesium reduction) process to produce 
a homogeneous titanium alloy sponge. The 
yields of sponge were comparable with 
those of pure titanium sponge made in 
the same reactor. When VCk in solution 
in TiCl, was fed into the molten mag- 
nesium, the vanadium concentration was 
very uniform throughout the sponge cake. 
More difficulty was encountered when 
feeding solid VCl; and AICls. Vanadium 
and aluminum concentration in the sponge 
was not uniform, and mechanical difh- 
culties were experienced with the small- 
scale screw feeder. Although the compo- 
sition varied in various regions of the 
sponge cake, the ingots prepared from it 
were uniform in composition." 

The experimental technique developed 
by the Bureau of Mines for measuring 
the rate of electrochemical reaction be- 
tween reactive metal electrodes and molten 
salt electrolytes containing multivalent 
ions was applied to the vanadium metal- 
vanadium subchloride system. The rate 
was found to be dependent on current 
density and VCls concentration but almost 
independent of NCL concentration.“ 

Samples of Devonian, Silurian, and 
Ordovician crude oils from Illinois were 
analyzed by neutron activation analysis 
for their vanadium content.” Concentra- 
tions, which ranged from 0.03 to 3.72 


micrograms per milliliter, were low in 
crudes that came from reservoirs that 
were greater than 3,200 feet in depth. 
Maps of vanadium concentrations in these 
crudes appear to reflect structural features, 
such as the Sparta Shelf and the Sanga- 
mon Arch. 

The electrolytic hydrogen evolution re- 
action (HER) was studied on vanadium 
in sulfuric acid-sulfate solutions. Data in- 
clude Tafel slope, exchange current den- 
sity, apparent heat of activation, reaction 
order derivative, corrosion potential, cor- 
rosion current, and hydrogen adsorption 
in gas phase.“ 

Thin sections can be removed from 
vanadium metal by a combined anodizing 
and stripping technique. A uniform, thin 
oxide film can be grown on the vanadium 
metal in an acetone-benzoic acid-sodium 
tetraborate solution during anodization, 
followed by stripping of the resulting oxide 
film in an aqueous solution of 10% 
NH.OH. The section thickness varies 
linearly with the applied voltage across 
the cell. This technique can be applied 
for constructing penetration profiles in 
diffusion studies. 


A study on the solid-solubility limit of 
nitrogen in vanadium covering the tem- 
perature range 500° to 1,500' C and 
using several different techniques was car- 
ried out.“ It is part of more extended 
ongoing investigations concerned with 
transformation and precipitation processes 
in the system vanadium-nitrogen. 


10 Brooks, P. T., and G. M. Potter. Recovering 
Vanadium From Sha d Nevada Shale. Bu- 
Mines RI 7932, 1974. 20 

11 Henry, J a W.E. An ble and J. L. Schal- 
ler. Pioneering Experiments on the Coreduction of 
Titanium. Aluminum. and Vanadium Chlorides To 
Produce Titanium Alloy Sponge. BuMines RI 7934, 


1974. 21 pp 
12 Raddatz, A. E., and D. J. MacDonald. Elec- 
trochemical Anodic Reaction Rate of Vanadium 


Metal With Molten „ Mixtures. Bu- 


Mines RI 7986. 1974. 9 p 

13 Mast, R. E., R. R. Ruch. and W. F. Meents. 
Vanadium in Devonian. Silurian, and Ordovician 
Crude Oils of Illinois. Ill. State Geol. Survey Circ. 
483. 1973, 14 pp. 

14 Bélanger. A., and A. K. Vijh. Hydrogen Evo- 
lution Reaction on Vanadium, Chromium, Man- 
anese, Cobalt. Electrochemical Soc., v. 121, 
do. 2, February 1974. pp. 225-230. 

15 Pelleg, J. Microsectioning Technique for 
Vanadium. J. of the Less-Common Metals, v. 35, 
No. 2. April 1974, pp. 299-304. 

10 Hórz, G. Solid Solubility Limit of Nitrogen in 
Vanadium at Temperatures between 500° and 
1.500° C. Precipitation Phenomena in the System 
Vanadium-Nitrogen. J. of the Less-Common Met- 
als, v. 35, No. 3 April 1974, pp. 207-225. 


Vermiculite 


By Frank B. Fulkerson ! 


Crude vermiculite output totaled 341,000 
short tons in 1974, a decline of 7% from 
the record 365,000 short tons produced in 
1973. Crude vermiculite, mined and milled 
in Montana and South Carolina, was 
shipped to 53 exfoliating plants in 31 
States for processing. Exfoliated vermiculite 
was used mainly in the building industry as 
concrete aggregate; as  premixes for 


acoustic, fireproofing, and other purposes; 
and as loose fill and block insulation. 
Demand for the lightweight product was 
reported to be strong, despite a decline 
in building activity; however, owing to 
a decrease in supply of crude vermiculite, 
the quantity of exfoliated vermiculite sold 
or used by producers declined 6%. 


Table 1.—Salient vermiculite statistics 


United States: Sold and used by producers: 
Crude th 


ousand short tons 
Value thousand dollars 


— -~ mm mm mm mm wm 


Average value per ton 
Exfoliated ..... thousand short tons 
Value thousand dollars .. 
Average value per ton 

World: Production, crude 
thousand short tons 


1970 1971 1972 1978 1974 

285 301 337 365 34 
$6,501 $7,198 $8,092 $9,464 $10,120 
$22.81 $23.91 $24.01 $25.93 $29.68 
221 209 247 293 275 
$18,809 $20.885 $24,777 $31,186 $30,916 
$85.11 $99.93 $100.31 $106.44 $112.42 
481 459 512 549 564 


DOMESTIC PRODUCTION 


Crude Vermiculite.—Output decreased 
from 365,000 short tons in 1973 to 341,000 
short tons in 1974. Owing to startup 
problems at the new $7 million wet- 
processing plant of W. R. Grace & Co., 
Construction Products Division, at Libby, 
Mont., full operation was not expected 
until 1975. Ore reserves near Libby were 
reported to be sufficient for 50 years at the 
present rate of mining.“ W. R. Grace & 
Co. also mined vermiculite near Enoree, 
S.C. In addition, Patterson Vermiculite 
Co. produced a small tonnage at Lanford, 
S.C. Plans of W. R. Grace & Co. to develop 
vermiculite deposits near Louisa, Va., were 
shelved as the result of zoning problems. 

Exfoliated Vermiculite.—Several exfoli- 
ators reported they would have processed 


more crude vermiculite if it had been 
available. The tonnage of exfoliated ver- 
miculite sold or used decreased from 
293,000 in 1973 to 275,000 in 1974. 
Leading States, accounting for 46% of 
the exfoliated vermiculite sold or used, 
were, in alphabetical order, California, 
Florida, New Jersey, South Carolina, and 
Texas. W. R. Grace & Co., Construction 
Products Division, the principal producer 
of crude vermiculite, operated 28 exfoli- 
ating plants in 22 States. A quantity of 
crude vermiculite from the Republic of 
South Africa was exfoliated in the United 
States. 


! Industry economist, Division of Nonmetallic 
Minerals. 
2y 


R. Grace & Co. 1974 Annual Report. P. 15. 
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CONSUMPTION AND USES 


The use pattern for exfoliated ver- 
miculite by main categories was as follows: 
Aggregates, 52%; insulation, 29%; agri- 


Aggregates: 


Total 


——— — 2 ee 22 —— 


Total 
Agriculture : 


Horticulture and soil conditioning 
Fertilizer carrier ___.------------------------- 
Other o ee ee en ee 8 


rr 


wem em em. ep mm em om or RÀ em ——— em gr —— we ew —E—äHä ee D a eee 


em ep ap em em em ep CR e 2 ———— Um wee eee ve ee em wë a 


——— E—Ü— — wwe wee — em 


culture, 1796; and miscellaneous, 2%. 
End uses in 1973 and 1974 follow, in 
thousand tons: 


1978 1974 
Sacs. cM ĩðͤ b ese 88 94 
rc d € 5 
232 ĩ 42 42 
—M RCM RENS 137 141 
See 82 4" 
—— € ĩͤ ee a 9 32 
SE pee 1 1 
p ———— 92 80 
atta E 40 40 
—— — 9 7 
E EE 1 us 
tee 50 4T 
SE 14 6 
298 274 


!Includes vermiculite used in premixes for acoustic and fireproofing purposes, decorative textures, 


moisture sealant, etc. 


PRICES 


According to the Bureau of Mines can- 
vass, the average value of crude vermic- 
ulite was $29.68 per ton, compared with 
$25.93 in 1973, and the average value of 
exfoliated vermiculite was $112.42 per ton, 
compared with $106.44 in 1973. These 
values are f.o.b. mine or plant and exclude 


container cost where applicable. 

The Engineering and Mining Journal 
quoted nominal yearend prices for crude 
vermiculite as follows: Per short ton, 
f.o.b. mine, domestic ore, $30 to $48; and 
c.i.f. Atlantic ports, the Republic of South 
Africa ore, $55 to $70. 


FOREIGN TRADE 


The Republic of South Africa was the 
only significant source of vermiculite im- 
ports. The crude vermiculite was imported 
duty-free into the United States. A quantity 


of crude ore was exported from the United 
States to Canada ; however, tonnage figures 
were not published. 


WORLD REVIEW 


Canada. Most of the crude vermiculite 
exfoliated in Canada was imported from 
Montana; some was imported from the 
Republic of South Africa. Grace Con- 
struction Materials Ltd. operated exfoli- 
ating plants at St. Thomas and Ajax, 
Ontario; Winnipeg, Manitoba; Regina, 
Saskatchewan; Edmonton, Alberta; and 
Vancouver, British Columbia. F. Hyde & 
Co., Ltd. and Vermiculite Insulating Ltd. 
operated exfoliating plants at Montreal 
and Lachine, Quebec, respectively. The 


use pattern in 1973 was loose insulation, 
73%; insulating concrete, 7%; insulating 
plaster, 376; and miscellaneous 17.“ 
South Africa, Republic of. Vermiculite 
ore produced in the Transvaal, Republic 
of South Africa, is exported through the 
Port of Lourengo Marques in Mozambique. 
Exports in 1974 declined because political 


unrest in Mozambique caused work 
3 Stonehouse, D. H. Lightweight Aggregates, 
1973. Can. Dept. Energy, Mines, and Res., 


(Ottawa), 1974, 5 pp. 
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stoppages at the port. There were long  yearend, the flow of vermiculite shipments 
delays in berthing and loading ships. Many through the port had returned to normal.‘ 
rail cars were also blocked because their 55 

freight could not be unloaded, and this s Rach 1978. pg. Mining, Journal. V. 176. No. 


resulted in a shortage of rail cars. By 


Table 2.— Republic of South Africa: Exports of vermiculite by country 


(Short tons) 
Country 1972 1978 1974 

ea, . ß 3.176 
Blk A ĩðò deg 1.461 
Canada. ms- ore ³²ùũ ⁰Ad0TdZT . E 5,103 
Finlind cc lean ecu 8 1,011 
France OD ͤ 14,763 
Germany, Weh 13,941 
III Kx ³ AAA M ru. 1,019 
III!!! ]˙¹%%]o˙⁴⁰²ul ͤ v re etes EE 1.075 

/! i ⁵ĩͤ ³ 0 ³ 20.935 NA NA 
Japiñ "eege 8,522 
Netherlands 1.153 
Ill! ee . ö ⁊ð . 8 4.938 
S0 EEN 2.652 
Stern nno md dmi a ara ite 1,078 
United Kingdom ` $1,461 
United See -MM 26.448 
Undisclosed gde „„ 3.890 

h 0 ³⁰˙ÜÜwwꝛ 142.126 157,491 164,977 

Total value? eer kh Ss eemper ec wees $8,115.372 $4,791,597 $5,823,066 

Average value per ol!!! $26.14 $30.42 $32.21 


NA Not available. 
2 Converted to U.S. currency at the rate of 1 rand equals U.S. $1.40. 


Table 3.—Vermiculite: World production by country ' 


(Short tons) 

Country 1972 1978 1974 P 

Argentini . steele bee d E LE EE 4,572 2,809 e 2,700 
Brazile gs nlceclecewezedaedu aene ce Le E Ed 5,000 5.000 5,000 
eet —— — —— xx p Tech Se aotem 1,699 8,031 8,010 
PJ oe ee oe ee EE 1,027 960 * 900 
South Africa, Republic fl 4444 163,035 172,469 201,296 
Eemere, stenge ee be oie y y us 22 
United States (sold or used by producers) .................. 336,798 365,000 841,000 
vvh WEE 612,181 649,269 553,928 


* Estimate. P Preliminary. 
! Market economy countries only. 


Table 4.—Vermiculite exfoliating plants in the United States in 1974 


Nearest city 
Company State County or town 
Ari-Zonolite to Arizona Maricopa n Phoenix. 
J. P. Austin Assoc., Ine Pennsylvania Beaver Beaver Falls. 
J. J. Brouk 4 Co., Inc ..........-. Missouri ......---- St. Louis St. Louis. 
Carolina Wholesale Florists, Ine North Carolina ---- Le Sanford. 
Diversified Insulation, Ine Minnesota .......- Hennepin ........- Minneapolis. 
Cleveland Building Materials Supply 
Co., Cleveland Gypsum Co. Div. Ohio Cuyahoga Cleveland. 
R. Grace 4 Co., Construction 
Products Div. Arkansas Pulaski iii North Little Rock. 
California Alameda ........- ewar 
Los Angeles Los Angeles 
Orange .........-- Santa Ana 
Colorado Denver Denver. 
Florida Broward ........- Pompano Beach. 
Duvall Jacksonville. 


Hillsborough ...... Tampa. 
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Table 4.—Vermiculite exfoliating plants in the United States in 1974—Continued 


Nearest city 
Company State County or town 
W. R. Grace & Co., Construction Illinois Cook ..----------- Chicago. 
Products Div.—Continued rim ad 5 West Chicago. 
Kentucky ........- Campbell ewport. 
Louisiana Orleans .......... New Orleans. 
Maryland Prince Georges .... Muirkirk. 
ch es Wee o cce pton. 
Minnesota `... Hennepin ........- Minneapolis. 
Missouri Loui 
Nebraska Douglas 
New Jersey ...... erer 
New Tork Carxugn a == Leg ee? 
North Carolina Guilford d — High Point. 
Oregon ........... Multnomah ..... — Portland. 
Pennsylvania ..... Lawrence ......—— New Castle. 
South Carolina Greenville ........ Travelers Rest. 
Laurens Enoree. 
Tennessee `. Davidson — Nashville. 
Washington ..——— S 5 
Wiscon ain ilwauk se Milwaukee. 
Hyzer & Lewellen --__---.-------- Pennsylvania Bucks a 
International Vermiculite Co Illinois ..........- Macoupin -------- Girard. 
Koos, Inc ____._.-----.-------...- Wisconsin ........ Kenosha aa Kenosha. 
La Habra Products, Ine California Orange A 
e Arthur COO Minnesota Ramsey ........-.- St. Paul. 
Mica Pellets, Inc ...............- Ilinois ........... De Kalb ` 
Patterson Vermiculite Co ---------- South Carolina Laurens 
Robinson Insulation Co Montan Cascade .......... Great Falls. 
North Dakota Ward ..........-- Min 
Schmelzer Sales Associates, Ine Florida ........... Hillsborough gk pa. 
The Schundler Co ---------------- New Jersey __.---- Middlesex ........ 
Strong-Lite Products _-_------------ Arkansas ` Jefferson 
Supreme Perlite co Oregon — Multnomah ....... Portland. 
Texas Vermiculite co Oklahoma .......- Oklahoma 0 City. 
Texas `... 85 ec Antonio. 
Dallas Dallas. 
Vermiculite of Hawaii, Ine Hawaii Honolulu ........- Honolulu. 
Vermiculite-Intermountain, Ine Utah ............- Salt Lake Salt Lake City. 
Vermiculite Products, Ine Tea Harris Houston. 


Zinc 


By V. Anthony Cammarota, Jr., and Herbert R. Babitzke ! 


The slackening demand for zinc that be- 
gan late in 1973 continued through 1974, 
principally as a result of the downturn in 
automobile production. Consumption of 
slab zinc decreased 1496 from that of 1973 
to 1,287,696 tons. 

Mine production in 1974 was 499,872 
tons, up 4% from that of 1973. New York, 
Missouri, and Tennessee were the princi- 
pal producing States accounting for 54% 
of domestic production. Two new mines, 
one each in Tennessee and Utah, were de- 
veloped for commercial production in 1975. 

Smelter production of slab zinc from ore 
was 555,188 tons in 1974, a 5% decrease 
from that of 1973. This continued the de- 
clining trend that started in 1970. Two 
companies announced plans to erect two 
new electrolytic zinc smelters. Upon com- 
pletion of the plants, possibly in 1977, do- 
mestic capacity will be increased by 340,000 
tons annually to over 1 million tons. One 
plant is to be located at Clarkesville, Tenn., 
and the other at Stephensport, Ky. A new 
electrolytic zinc refinery is under construc- 
tion at Bartlesville, Okla., to replace the 
horizontal zinc smelter. The Texas Air 
Control Board extended permission to oper- 
ate the other remaining horizontal retort 
smelter until May 31, 1975, the date sched- 
uled for closure. 

Exports of slab zinc increased 31%. Gen- 
eral imports of zinc in ores and con- 
centrates increased 2096 over those of 1973 
to 240,043 tons, mainly through increased 
receipts from Canada. Imports for con- 
sumption of zinc ores and concentrates de- 
clined 13% to 133,733 tons. In 1974, both 
general imports and imports for consump- 
tion of slab zinc were nearly the same, at 
539,538 tons and 543,806 tons, respec- 
tively, representing decreases of about 8% 
from those in 1973. Canada provided over 


half of the slab zinc imports, followed by 
Japan, Australia, Peru, and Belgium-Lux- 
embourg. 

The General Services Administration 
(GSA) continued to release zinc from the 
national stockpile as authorized by Public 
Law 92-283. On the first of January 
412,385 tons of zinc were available for 
commercial disposal. Early in the year 
GSA started a new set-aside program by 
offering 150,000 tons over a period of 1 
year with 75,000 tons available for the 
second quarter of 1974 and 25,000 tons 
each quarter thereafter. GSA sales of stock- 
pile zinc in 1974 amounted to 264,325 
tons, leaving a balance of 148,060 tons 
authorized for release. 

Legislation to suspend the duty on im- 
ports of zinc concentrates was vetoed by 
the President because it contained a non- 
germane tax rider. The bill would have 
suspended through June 30, 1977, the 0.67 
cents per pound import tariff on zinc ores, 
concentrates, and certain other zinc-bear- 
ing materials. 

The monthly average price of domestic 
Prime Western zinc ranged from 31.2 cents 
per pound for January to 39.3 cents per 
pound for September. The yearend quoted 
price was 38 to 40 cents per pound, with 
the average for 1974 at 35.95 cents per 
pound. The London Metal Exchange 
(LME) price rose from 61.3 to 96.6 cents 
per pound from January to May, then 
declined sharply to the yearend quotation 
of 32 cents per pound. 

Legislation and Government Programs.— 
GSA continued the sale of zinc from the 
stockpile during 1974. Commercial sales 
totaled 264,325 tons in 1974; 124,416 tons 
was sold under the set-aside program, and 


1 Physical scientist, Division of Nonferrous Metals. 
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139,909 tons was sold to the seven partici- 
pating primary producers. Part of the zinc 
sold was from the 55,085 tons that re- 
mained from 1973 under authorization of 
Public Law 92-283. To that amount of 
zinc, Public Law 93-212 of December 28, 
1973 added 357,300 tons for a total 
amount authorized of 412,385 tons. Based 
on inventories, zinc shipments from the 
stockpile in 1974 were 285,409 tons. This 
amount included shipments of zinc that 
had been sold to the Department of the 
Treasury in 1970. Government agencies 
also received an additional 1,592 tons of 
zinc leaving a balance of 20,388 tons for 
Government use as authorized by Public 
Law 89-9. 

Under Public Law 93-212, 207,300 tons 
was to be released to primary domestic 
producers in continuation of their con- 
tracts and 150,000 tons was made available 
on the set-aside sales program for U.S. 
consumers. Four grades were made avail- 
able as follows: High Grade, Intermediate, 
Brass Special, and Prime Western. The set- 
aside program offered 75,000 tons for the 
April through June period, and 25,000 
tons for each of the following three 
quarters commencing with July 1974. 

The price of the set-aside Prime West- 
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ern, Intermediate, and Brass Special 
Grades was at the Metals Week monthly 
average quotation for domestic Prime 
Western zinc for the month following de- 
livery. High Grade zinc was sold at the 
Metals Week average price for the month 
of delivery. All sales were f.o.b. storage 
location with a 0.75-cent-per-pound freight 
allowance. The price basis for producer 
contracts was the Metals Week average 
for the actual month of delivery. Addi- 
tional allowances were permitted produc- 
ers of secondary slab zinc, importers, and 
distributors and dealers of slab zinc as 
follows: For direct shipment, 0.45 cents 
per pound and for melting and recasting 
into slab zinc, 0.95 cents per pound. 

The International Lead and Zinc Study 
Group held its eighteenth session in Ge- 
neva, Switzerland, November 13-18, 1974, 
to review developments in lead and zinc 
and consider projections for 1974 and 
1975. The Group completed work on a 
special report on secondary lead and zinc 
and compiled a comprehensive list of new 
mine and smelter projects. The report 
showed that about one-fourth of world 
zinc consumption was supplied from sec- 
ondary material. 


Table 1.—Salient zinc statistics 


1970 1971 1972 1978 1974 
United States: 
Production : 
Domestic ores, recoverable 
content .........- short tons 584,186 502,648 478,918 478,850 499,872 
Value thousands .. $163,650 $161,819 $169,808 $197,861 $358,908 
Slab zinc: 
From domestic ores 
short tons 403,958 403,750 400,969 F 899,119 846,993 
From foreign ores .. do 413,858 862,688 282,211 * 184,860 208,195 
From scrap ........- do 11,156 80,928 18,118 1 83,187 18,535 
Total «Loc camcn do .... 964,967 847,356 706,898 * 666,666 633,723 
Secondary zinc! ........ do 264,074 279,399 314.043 800,078 259,947 
Exports of slab zine do 288 18,846 4,324 14,566 19,062 
Imports (general): 
Ores (zinc content)! do 625,759 842,621 264,868 r 199,634 240,048 
Slab zin do .... 270,418 319.586 522,612 F 592,046 539,683 
Stocks, December 31: 
At producer plants ...... do .... 7 124.194 r 48,6574 * 30,068 r 25,947 39,720 
At consumer plants do 92,674 91,523 124,956 114,317 210,749 
Government stockpile ... do 1,141,490 1,137,937 949,588 677,009 $91,600 
Reprocessed GSA zinc? __ do NA N 80,408 109,833 42.850 
Consumption : 
Slab zine .............-.- do 1,186,951 1.254.059 1,418,849 1,608,988 1,287,696 
All classes ______--__-.. do 1,571,596 1,650,694 1,844,023 1,981,925 1,673,018 
Price: Prime Western? cents 
per pound 2.320 Se 15.82 16.18 17.76 20.66 35.95 
World: 
Production: 
Mine ............- short tons 6,028,488 6.079.365 * 5,992,071 76,296,838 6,384,384 
Smelter |... 1... .- do .... 5,320,771 5,228,969 * 5,655,754 * 5,847,689 6,968,184 
Price: Prime Western London 
equivalent ..... cents per pound .. 18.36 14.08 17.18 88.55 56.18 
r Revised. NA Not available. 


1 Excludes redistilled slab zinc. 


3 Included in total amount withdrawn from Government stockpile. 
5 1970, East St. Louis price; 1971-74 delivered price. 
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Figure 1.—Trends in supply and consumption in the United States. 


U.S. TOTAL 
(thousand short tons) 
dn 1951-55 avg. 894 


1956-60 avg. 870 


284— 1961-65 avg. 913 
1966-70 avg. 981 
1971-73 avg. 661 
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WORLD TOTAL 
(thousand short tons) 


1951-55 avg. 2,610 
1956-60 avg. 3,159 
1961-65 avg. 3,956 
1966-70 avg. 5,071 
1971-73 avg. 5,578 
1974 5,968 


Figure 2. Trends of United States percentage of world smelter production. 
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Figure 3.—Trends in average foreign and domestic zinc prices. 
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MINE PRODUCTION 


Mine production in the United States 
was 499,872 tons of recoverable zinc, an 
increase of 496 over that of 1973. Signifi- 
cant increases were recorded for Missouri, 
New York, and Tennessee, but significant 
decreases were noted for Colorado, Idaho, 
Maine, and Utah. Nevada produced zinc 
for the first time since 1971. New York 
was the leading producing State in 1974 
with 1996 of the total production, followed 
by Missouri, 18%; Tennessee, 17%; and 
Colorado, 10%. 

Sources of the zinc production for 1974 
are shown in table 4 according to the class 
of ore in terms of recoverable metals. The 
distribution of zinc by various classes of 
ore is as follows: Zinc ore, 59%; zinc-lead 
ore, 15%; lead ore, 19%; copper-zinc and 
copper-lead-zinc ore, 4%; and other 
sources, 3%. 

The 25 leading mines listed in table 5 
accounted for 90% of the recoverable do- 
mestic zinc mined in 1974. The five lead- 
ing mines produced 42% of the total and 


the first 10 mines produced 61%. 

Zinc mine production in New York in- 
creased 14% over that of 1973, all of 
which came from the Balmat-Edwards min- 
ing complex of St. Joe Minerals Corp. The 
level of production of zinc in concentrates 
continued to improve. The Balmat mill 
serving the Balmat mine operated near its 
capacity of 4,300 tons per day. The Ed- 
wards mill treated ore from the Edwards 
mine. Total quantity of zinc concentrates 
produced in 1974 was 221,436 tons.“ The 
Hyatt mine located between the Balmat 
and Edwards mines was reopened as a re- 
sult of drilling that located zinc ore below 
existing workings in the old mine which 
had been abandoned about 20 years ago. It 
was reported that the Hyatt mine may re- 
place production from the Edwards mine 
where deposits are expected to be depleted 
in 5 years. Limited production at the Hyatt 
mine began late in 1974 and exploration 
continued. 


16 St. Joe Minerals Corp. 1974 Annual Report. P. 


ZINC 


Zinc production in Missouri, up 1246 
from that of 1973, was derived wholly from 
eight lead mines. St. Joe Minerals Corp. 
lead mines in southeast Missouri (Fletcher, 
Viburnum Nos. 27, 28, and 29, and Brushy 
Creek) increased production of zinc in 
concentrates almost 100% over 1973 pro- 
duction. Brushy Creek operated at close 
to capacity during 1974 and played an 
important role in the improvement of pro- 
duction over 1973 levels? The Missouri 
mine-mill-smelter complex, jointly owned 
by AMAX Inc. and Homestake Mining 
Co. produced 110,400 tons of zinc concen- 
trates from the Buick mine in 1974. Pro- 
duction was down 6,100 tons when com- 
pared with that of 1973 because of slight 
decreases in ore grade. The Magmont 
mine at Bixby, Mo., operated by Cominco 
American Incorporated, a joint venture of 
Cominco, Ltd. (50%) and Dresser Indus- 
tries, Inc. (50%), produced 1,042,000 tons 
of ore at a combined lead-zinc grade of 
8.2%.“ Ozark Lead Co., a wholly-owned 
subsidiary of Kennecott Copper Corp., 
continued to produce zinc as a byproduct 
of lead. 

Tennessee ranked third in domestic zinc 
mine production in 1974 with an increase 
of 34% over that of 1973. The New Jer- 
sey Zinc Co. continued exploration work 
near Carthage in central Tennessee. Min- 
ing commenced in 1974 at the Elmwood 
mine, although no production was reported, 
and the company completed construction 
of its new zinc mill. The mill has standard 
flotation cells, preceded by heavy media 
separation. The rated capacity of the con- 
centrator is 3,500 tons per day of crude 
ore to produce a 63% zinc concentrate, 
aggregate stone, and limestone. The con- 
centrate will be shipped by rail to the com- 
pany smelter at Palmerton, Pa., until the 
new zinc plant at Clarksville, Tenn., is 
completed. The company announced that 
the deposit contained 20 million tons of 
zinc ore grading 4.5% to 5% zinc. By 
yearend 1974 about 25,000 feet of lateral 
development was completed. The company 
was also drilling a pilot hole for a new 
mine 2 miles southeast of the main shaft 
of the Elmwood mine. The New Jersey 
Zinc Co. began dewatering the Idol mine 
in east Tennessee, and additional under- 
ground exploration was scheduled. Plans 
were to do selective high-grade mining 
and to install a small mill for processing 
4% to 4.5% zinc ore. The Flatgap mine 
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will remain on standby, although the mill 
was dismantled and the equipment was in- 
stalled at the Elmwood mill. 

The Getty Oil Co. announced a 3-year, 
$2.3 million joint venture exploration proj- 
ect in Tennessee with Kinsho-Mataichi 
Corp., Dowa Mining Co., Ltd., Mitsubishi 
Metal Corp., and Mitsubishi Corp. Getty 
will control and direct the project and the 
Japanese companies will fund 80% of the 
cost. Occidental Minerals Corp. (Oxymin) 
increased its lease holdings near Carthage 
to 14,400 acres, and an agreement was 
made with a mining company to con- 
tinue exploration and possible development 
of the project.“ American Smelting and 
Refining Company (ASARCO) proceeded 
on schedule with construction of the 
Young mill which should be operational 
by mid-1975. The Young mill will have 
the capacity to treat increased output from 
ASARCO’s Tennessee mines, which was 
56,400 tons of zinc in 1974, nearly dou- 
ble that of 1973.“ Cities Service Co. con- 
tinued production of zinc concentrate at 
its Copperhill, Tenn., operations. Sales of 
concentrate decreased substantially to 6,400 
tons, 6556 less than those of 1973.* 

Mine production in Colorado decreased 
15% from that of 1973 to 49,489 tons. The 
Eagle mine of The New Jersey Zinc Co. 
was the leading zinc producer in the State. 
The Leadville mine (called Resurrection 
mine by Newmont Mining Corp.), a joint 
venture shared equally by Newmont and 
ASARCO was the second largest producer 
in the State. It produced 12,400 tons of 
zinc in 1974, a decrease of 15% compared 
with 1973 production.“ Average zinc con- 
tent of the ore milled was 9.6% zinc. Ore 
reserves were estimated at 2,655,000 tons 
averaging 9.4% zinc. The third largest 
zinc producer in Colorado was the New- 
mont Idarado mine. The Idarado mill 
treated 396,600 tons of ore averaging 
3.33% zinc. Production increased 5% 
over that of 1973. Ore reserves were in- 
creased at the end of 1974 to 3,882,000 
tons averaging 4.41% zinc.” 

Zinc mine production in Idaho for 1974 

a Work cited in footnote 2. 

* AMAX Inc. 1974 Annual Report. P. 5. 

* Cominco, Ltd. 1974 Annual Report. P. 14. 

* Occidental Petroleum Corp. 1974 Annual Re- 


port. P. 16. 

* American Smelting and Refining Company. 1974 
Annual Report. Pp. 5 and 18. 

8 Cities Service Co. 1974 Annual Report. P. 34. 

* Page 18 of work cited in footnote 7. 
DLL Mining Corp. 1974 Annual Report. 
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was 39,469 tons, a decrease of 1496 from 
that of 1973. Increased development work 
resulted in higher confirmed ore reserves 
for the Bunker Hill and Star mines. In 
1974, proven reserves at the Bunker Hill 
mine were increased to 2,493,600 tons of ore 
with a zinc content of 3.5%. Proven re- 
serves at the Star mine were 624,000 tons 
of ore with a zinc content of 7.2%. The 
average grade of Bunker Hill reserves de- 
clined as a consequence of the addition of 
substantial low-grade reserves in the upper 
portion of the mine. Programs for increas- 
ing ore reserves through both internal and 
external exploration will continue over the 
next several years.” 

The Hecla Mining Co. Lucky Friday 
mine produced 165,695 tons of silver ore 
assaying 1.18% zinc. Tonnage of ore mined 
decreased from that of 1974 due to a 
shortage of experienced underground min- 
ers. Development of the ore body at the 
4,050-foot level was essentially completed 
and the tenor of ore corresponded favor- 
ably with that on the level above. The 
main shaft was deepened by 162 feet to 
reach below the 4,450-foot level. 

Sunshine Mining Co. is the operator of 
the Sunshine unit area and mines the ore 
owned by Hecla, Sunshine, and Silver Dol- 
lar Mining Co. Development work on the 
4,200- and 5,400-foot levels expanded the 
limits of two veins. The exposures were 
encouraging since they are situated along 
a previously unproductive structure. The 
tailings pond capacity was increased dur- 
ing the year, thus providing sufficient space 
for mill tailings for the next several years.” 
Day Mines, Inc., through an independent 
contractor, produced 22,118 tons of ore 
from the Monitor mine in 1974. The ore 
which averaged 4.58% zinc also contains 
silver and lead. Ore reserves were esti- 
mated to be adequate for approximately 
1% years of operation at the current rate 
of production.” 

Production in New Jersey, Pennsylvania, 
and Virginia by The New Jersey Zinc Co. 
increased 3% over that of 1973. All the 
ore mined was milled near the mines and 
the concentrate was shipped to the com- 
pany refinery at Palmerton Pa.“ 

Mine production at the Blue Hill mine 
in Maine decreased 47% from that of 1973 
to 10,425 tons in 1974. During the year 
the mill treated 206,400 tons of ore with 
an average zinc content of 6.44%. Mina- 
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ble reserves at yearend were 701,000 tons 
of ore with a zinc content of 5.31%.” 

Mine production in Utah declined to 
12,619 tons in 1974, a decrease of 25% 
from that of 1973. Despite lower produc- 
tion of zinc, lead, and silver, the Tintic 
Division (Utah) of Kennecott Copper 
Corp. benefited in 1974 from higher metal 
prices. The mine continued to operate un- 
der adverse conditions including ground- 
water problems and high temperatures.” 
The Park City mine in Utah, developed as 
a joint venture between The Anaconda 
Company and ASARCO, will be ready for 
production in 1975. 

Arizona zinc mine production totaled 
9,699 tons in 1974, an increase of 15% 
over that of 1973. Cyprus Bruce Copper & 
Zinc Co. owned and operated the Bruce 
mine near Bagdad. Nearly 93,000 tons of 
ore was mined with an average grade of 
3.86% copper and 13.6% zinc. Proven ore 
reserves totaled more than 300,000 tons 
with an average grade of 12.5% zinc and 
3.74% copper. At the current mining rate, 
quantity of ore was adequate for 3 years 
of operation. Exploration was continuing.” 

Mine output of zinc from New Mexico 
increased 12% in 1974 to 13,784 tons. At 
ASARCO’s Ground Hog mine the zinc 
content of ore produced was 12,400 tons 
in 1974 compared with 13,500 tons in 
1973. Major improvements at the mine 
included the installation of new trackless 
equipment which increased productivity 
and lowered costs.” 

UV Industries, Inc., continued its ex- 
ploration program to define additional cop- 
per ore in the Central district of New Mex- 
ico as well as to evaluate the potential re- 
covery of iron and zinc. All the activity 
took place in Grant County at the Conti- 
nental and Hanover mines.” 

Mine production of zinc in Washington 
was 6,909 tons in 1974, an increase of 8% 
over that of 1973. In March, Gulf Re- 
sources & Chemical Corp. acquired Pend 


" Gulf Resources & Chemical Corp. 1974 Annual 


Report. P. Il. 
12 Hecla Mining Co. 1974 Annual Report. P. 6-7. 
13 Day Mines, Inc. 1974 Annual Report. P. 4. 
u Gulf. & Western Industries, Inc. 1974 Annual 
Report. De 


SCH Adison Mines Ltd. 1974 Annual Report. 
18 Kennecott Copper Corp. 1974 Annual Report. 


Nu Mines Corp. 1974 Annual Report. Pp. 
: Work cited in footnote 7. 
19 UV Industries, Inc. 1974 Annual Report. P. 4. 
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Oreille Mines and Metals Co.” The Bunker 
Hill Co., a division of Gulf Resources, con- 
tinued operation of the Pend Oreille mine. 
Suríace drilling continued throughout 1974 
at the Washington Zinc Unit of the Calla- 
han Mining Corp. zinc-lead property near 
Colville, Wash. The program is being man- 
aged by Callahan and funded by United 
States Borax & Chemical Corp. and Brinco 
Ltd. The zone of known mineralization was 
increased substantially and an underground 
program to test the ore potential was un- 
derway.? 

Wisconsin mine production of zinc was 
8,737 tons in 1974, an increase of 1% over 
that of 1973. Production in southern Illi- 
nois declined 22% from that of 1973. Pro- 
duction in Kentucky ceased while Nevada, 
with 3,405 tons, produced zinc for the 
first time since 1971. 


SMELTER AND REFINERY PRODUCTION 


U.S. slab zinc production at seven pri- 
mary plants and six secondary plants was 
633,723 short tons in 1974, a decrease of 
5% from that of 1973. The decrease may 
be attributed to the closure of a horizontal 
retort smelter at the end of 1973 and an 
overall decline in production. The AMAX 
electrolytic refinery at Sauget, Ill., more 
than doubled its production over that of 
1973. 

Producer stocks increased 10% during 
the year from 25,947 tons to 39,720 tons. 
In addition to slab zinc production, the 
seven participating primary domestic pro- 
ducers purchased 84,685 tons: of GSA 
stockpile zinc during the year; 49,508 tons 
was shipped directly to their customers, 
and 35,177 tons was remelted. 

Smelter and refinery capacities decreased 
by 19,000 tons. With the closure of 
AMAX’s Blackwell, Okla., smelter and ex- 
pansions at the Sauget, Ill., plant, industry 
capacity stood at 731,000 tons by yearend. 

Slab zinc production at the smelter and 
electrolytic refineries was from domestic 
ore, 55%; foreign ore, 33%; and scrap, 
1296. Zinc produced from foreign sources 
increased 13% over that of 1973 while 
that produced from domestic ore and scrap 
decreased 13% and 6%, respectively. 

Primary slab zinc produced at electro- 
lytic refineries increased 7% over that of 
1973 and was 36% of the total slab zinc 
produced. Smelter production (distilled) 
was down 12% and made up 52% of the 
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total. Redistilled slab zinc from secondary 
zinc materials at primary smelters de- 
creased 17% and contributed 9% of the 
total, and redistilled slab zinc at secondary 
smelters increased 44% and was 3% of 
the total. Distribution of slab zinc pro- 
duction by grades was Prime Western, 
48%; Special High Grade, 44%; Inter- 
mediate, 4% ; High Grade, 3%; and Brass 
Special, 1%. 

ASARCO proposed building a 180,000- 
ton-per-year electrolytic zinc plant at 
Stephensport, Ky., at an estimated cost of 
$160 million. A contract was awarded in 
October for design and engineering of the 
facility. Arrangements for an adequate 
supply of power were expected to be 
completed in 1975. The project could 
come onstream late in 1977. Construction 
began on a new 350-ton-per-day sulfuric 
acid plant at the ASARCO electrolytic 
zinc refinery in Corpus Christi, Tex., and 
should be completed in 2 years. The new 
acid plant will replace two existing plants 
dating back to 1942. 

ASARCO’s 50-year old, 50,000-ton-per- 
year horizontal retort smelter at Amarillo, 
Tex., operated under a Texas Air Control 
Board variance until May 31, 1975. The 
plant was scheduled for closing at that 
time. The ASARCO zinc fuming plant at 
East Helena, Mont., received extensive 
modernization in 1974, including construc- 
tion of a new 350-foot stack to improve 
dispersion of filtered furnace gases." 

AMAX continued the rehabilitation and 
improvement program of the electrolytic 
zinc plant at Sauget, Ill. The addition of 
preleach facilities to process high mag- 
nesium-bearing concentrate from Missouri 
was completed in 1974. Other projects 
underway will facilitate expansion of pro- 
duction to 84,000 tons of zinc per year by 
1976. All operations at the Blackwell, 
Okla., zinc plant ended in December 1974. 
The horizontal retort smelter was closed 
in 1973 but the sinter plant continued 
production until August 1974 and the 
cadmium plant continued until December 
1974." 

St. Joe Minerals Corp, the largest 
domestic zinc producer, produced 223,968 
tons of zinc (zinc equivalent) in 1974, 
3% below 1973 production. The decline 


?? Page 4 of work cited in footnote 11. 
„ Mining Corp. 1974 Annual Report 


n Pages 6 and 9 of work cited in footnote 7. 
$3 Work cited in footnote 4. 
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was due to continuing furnace problems 
and a slackening in zinc and zinc oxide 
demand in the fourth quarter which 
dictated a cutback in the rate of produc- 
tion.“ 

The New Jersey Zinc Co. planned to 
construct an electrolytic zinc refinery near 
Clarksville, Tenn., with production sched- 
uled to begin in 1977. This will be the 
first new zinc-producing facility to be built 
in the United States in over 30 years.” 
Projects were underway to increase zinc 
oxide capacity and improve processing 
techniques at the Palmerton, Pa., smelter. 
In addition, expenditures were made to 
comply with environmental requirements.” 

The Bunker Hill Co. of Kellogg, Idaho, 
produced 92,000 tons of zinc in 1974, 
down from 98,000 tons in 1973. The 
rated annual capacity of the zinc plant was 
109,000 tons. The decline in production 
during the year resulted from area flooding, 
interruptions in electrical supply, and a 
10-day strike." 

On February 11, 1974, Engelhard Min- 
erals & Chemical Corp. consummated the 
purchase of the assets of National Zinc 
Co., Inc., which was principally the zinc 
smelter at Bartlesville, Okla. The plant 
produced approximately 50,000 tons of 
zinc metal per year. The company was 
converting the existing horizontal retort 
smelter to an electrolytic facility at a cost 
of $40 million. The new plant was sched- 
uled to be in production in 1976 and will 
be designed to comply with applicable 
pollution control laws.” 


Secondary Zinc Smelters.—Zinc recov- 
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ered from processing zinc-bearing scrap 
was 338,482 tons in 1974, a decrease of 
12% from that of 1973. Semimanufactured 
forms and shapes of alloys, primarily zinc- 
and copper-base alloys, accounted for 98% 
of the new and old scrap processed. New 
scrap, chiefly zinc- and copper-base alloys 
from manufacturers and drosses from gal- 
vanizing kettles and diecasting pots ac- 
counted for 78% of all the scrap processed. 
The zinc was recovered in alloys, mostly 
in brass and bronze, 51%; as zinc-metal, 
32%; and in chemical products, 17%. 

Slag-Fuming Plants.—Slag fuming plants 
processed new hot slags, old cold slags, 
and residues to produce zinc oxide fume. 
The oxide was sent to smelters and refin- 
eries for recovery of zinc or it was sold to 
consumers as zinc oxide. Three plants 
operated in 1974 as follows: ASARCO 
at El Paso, Tex., and East Helena, Mont., 
and the Bunker Hill Co., at Kellogg, 
Idaho. 

Byproduct Sulfuric Acid.—There were 
eight plants with facilities for roasting 
zinc sulfide concentrates. Seven plants pro- 
duced sulfuric acid and one plant operated 
solely to produce calcine for processing 
to zinc oxide or slab zinc. In 1974 produc- 
tion of byproduct sulfuric acid from zinc 
plants was 830,969 tons, up from 819,537 
tons produced in 1973. 

Zinc Dust.— Production of zinc dust was 
50,775 tons in 1974, down 10% from that 
of 1973. Zinc dust from scrap accounted 
for 29,075 tons, 57% of the total zinc dust 
produced. 


CONSUMPTION AND USES 


Domestic consumption of slab zinc was 
1,287,696 tons in 1974, a decrease of 14% 
from that of 1973. The zinc content of 
the ore used directly in galvanizing or 
compounds was 127,113 tons, down from 
129,651 tons in 1973. The zinc content 
of secondary materials to make alloys, 
zinc dust, and compounds was 258,204 
tons, down from 298,336 tons in 1973. 
Total consumption of zinc for all classes 
was 1,673,013 tons, a decrease of 13% 
from that of 1973. 

Zinc consumption was reported by 670 
users in 1974. Slab zinc for galvanizing 
accounted for 523,269 tons (41%); zinc 
base alloys, 440,259 tons (34%); brass 


products, 181,563 tons (14%) ; zinc oxide, 
65,376 tons (5%); rolled zinc, 39,393 
tons (3%); and other, 37,836 tons (3%). 
Slab zinc used to produce zinc oxide and 
for other uses showed gains over those 
of 1973 while the major end use categories 
showed considerable decreases. 

Slab zinc consumption distributed by 
grade was Special High Grade, 572,851 
tons (45%); High Grade, 153,124 tons 


% Work cited in footnote 2. 

æ Chemical Marketing Reporter. Gulf & Western 
Plans Zinc Units Construction. V. 205, No. 3, July 
15. 1974, pp. 3, 21. 

æ Work cited in footnote 14. 

27 Pages 8 and 11 of work cited in footnote 11. 

* Englehard Minerals & Chemicals Corp. 1974 
Annual Report. P. 4. 
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(12%); Intermediate, 26,345 tons (2%); 
Brass Special, 122,104 tons (9%); Prime 
Western, 412,057 tons (32%); and Re- 
melt, 1,215 tons (less than 0.196). Except 
for a small increase in Remelt, consump- 
tion of all grades of slab zinc decreased 
from that of 1973. The most significant 
decline was that in Special High Grade 
zinc which showed a loss of 166,596 tons. 
This sharp decrease was attributed to the 
decline in the diecasting industry primarily 
due to the slump in automobile production. 

Slab zinc consumed at rolling mills was 
39,393 tons in 1974, a decrease of 3% 
from that of 1973. Production of rolled 
zinc products decreased 7% to 38,417 
tons. Strip and foil accounted for 78%, 
while 17% was used for photoengraving 
plates. Exports of wrought zinc increased 
4196 to 3,487 tons but imports more than 
doubled over those of 1973 to 640 tons. 
Production of rolled zinc from scrap was 
33,474 tons in 1974, yielding a total of 
71,891 tons of rolled zinc during the year, 
compared with 70,202 tons in 1973. 

The leading slab zinc consuming States in 
1974 were Ohio with 176,819 tons (1456) ; 
Illinois, 172,260 tons (13%); Pennsyl- 
vania, 166,359 tons (13%); Indiana, 137,- 
178 tons (11%); Michigan, 130,387 tons 
(10%); and New York, 101,299 tons 
(8%). These six States accounted for 69% 
of the slab zinc consumed. Ohio ranked 
highest in galvanizing and Michigan was 
the leader in diecasting. 


ZINC PIGMENTS AND SALTS 


Production.— Published data for zinc pig- 
ments and compounds include zinc oxide 
and zinc sulfate. Information for leaded 
zinc oxide, lithopone, and zinc chloride 
was not published in 1971-74 to keep 
individual company data confidential. 

Production of zinc oxide in 1974, 256,- 
355 tons, increased 1.596 over that of 1973. 
Shipments were 9% lower than produc- 
tion. Zinc sulfate production, 46,135 tons, 
showed an increase of 5%. 

The source of domestic zinc oxide pro- 
duction was 54% from ore and concen- 
trate (American process), 32% from slab 
zinc (French process), and 14% from 
secondary material. Zinc sulfate produc- 
tion came from secondary material and 
from ore or intermediate products. Lead- 
free oxide was produced by 12 plants in 
the United States and leaded zinc oxide 
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was produced at only 1 plant. At least 
eight plants produced zinc sulfate and 
four produced zinc chloride. 

Production of zinc oxide by St. Joe 
Minerals Corp. was 67,217 tons, reflecting 
an expansion of production facilities to 
a capacity of 85,000 tons per year." Two 
other producers using ores or concentrates 
as a major source material were ASARCO 
with plants at Columbus, Ohio, and Hills- 
boro, III., and the New Jersey Zinc Co. 
Other major zinc oxide producers such 
as the Eagle-Picher Industries Inc., Hills- 
boro, III., plant and the Sherwin-Williams 
Co., Coffeyville, Kans., plant, used calcines, 
as raw 
materials. 

Consumption and Uses.—The apparent 
consumption of zinc oxide decreased by 
10% from about 273,000 tons in 1973 
to 246,000 tons in 1974. Analysis of domes- 
tic shipments by industry usage showed 
the rubber industry as consuming 4796 of 
U.S. shipments. Photocopying and chemi- 
cals each accounted for 15% of the total. 
Use of zinc oxide in ceramics, chemicals, 
and agriculture increased. The rubber in- 
dustry consumed 16% less in 1974 as the 
automotive industry experienced declining 
sales. Agriculture was the chief use for zinc 
sulfate with lesser amounts going for rayon, 
flotation reagents, and chemicals. The use 
of leaded zinc oxide in rubber increased 
during 1974, but its use in paints declined 
substantially. Zinc chloride usage, a small 
part of zinc compound consumption, de- 
clined. 

Prices.—Zinc oxide and compound prices 
tended to follow increases in the price 
of zinc metal. At the beginning of 1974, 
prices ranged from 22.5 cents per pound 
for American process zinc oxide to 34.5 
cents for French process and to 39.75 
cents for electrophotographic grade. On 
March 14 zinc prices increased 3 cents, 
after which three companies increased 
oxide prices by about the same amount. 
Zinc oxide prices in April steadied at the 
higher end of the range after the March 
increase. In July prices again advanced 
to 37.5 to 41 cents for American process, 
39 to 42.5 cents for French process, and 
40.5 to 44 cents for electrophotographic 
grade. Prices climbed slowly for the re- 
mainder of the year. At the end of the year 


3? Work cited in footnote 2. 
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most quotations ranged from 40 cents for 
American process lead-free pigment grade 
to 41.5 cents for French process and 42 
to 44 cents for electrophotographic grade. 
At yearend leaded zinc oxide, 12%, was 
quoted at 37.25 cents per pound compared 
with 30.25 cents in January 1974. The 
price of zinc sulfate, granular monohydrate 
industrial, 3656 zinc, bags in car load lots, 
was reported as $24 per 100 pounds in De- 
cember, up from $18.50 per 100 pounds a 
year earlier. 


Foreign Trade.—Exports of zinc oxide 
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increased by 73% during 1974 to a 
record 12,245 tons, with Canada and 
Japan receiving about half the total. 
Lithopone exports increased by 20% to 
1,185 tons. Imports of almost all classes 
of zinc compounds increased in 1974 to 
a total of 39,436 tons, a 7% gain. As in 
1973, zinc oxide, although it declined 6% 
to 26,088 tons, was the major component 
of imports of zinc compounds. Mexico, 
Canada, and France were major sources 
with other European Community countries 
contributing small tonnages. 
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Figure 4.—Trends in shipment of zinc pigments. 
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STOCKS 


Producer Stocks.—Stocks of slab zinc at 
producer plants at the beginning of the 
year were 25,947 tons and at yearend were 
39,720 tons. The Zinc Institute, Inc., re- 
ported that producer stocks were at low 
levels from May through October. 

Consumer Stocks.—Slab zinc inventories 
at consumer plants were 114,317 tons at 


the beginning of the year, and by yearend 
consumer stocks reached a record high of 
210,749 tons. Prime Western zinc stocks 
accounted for the largest increase. 

Government Stockpile. During 1974 
the GSA inventory was reduced from 
677,009 tons to 391,600 tons. 


The price for domestic Prime Western 
zinc ranged from 28 to 32 cents per pound 
at the beginning of 1974, and the price 
for Special High Grade zinc ranged from 
28.5 to 33.5 cents per pound. Prices in- 
creased steadily during the first half of 
the year. The price for Special High Grade 
zinc reached 39 to 41.5 cents per pound 
in July, and that of Prime Western zinc 
reached 38 to 40 cents per pound in 
September. These prices remained un- 
changed through December. Producer 
prices were quoted f.o.b. smelter or de- 
livered. 

The U.S. dealer price for Special High 
Grade zinc ranged from 75 to 82 cents 
per pound at the beginning of the year. 
After a decline, a turnaround took place 
in late February with steady increases until 
the price peaked in May at 85 to 87 cents 


per pound. Prices fell again so that by. 


October the U.S. dealer price was less 
than the domestic producer price. By 
yearend U.S. dealer Special High Grade 
zinc was sold for 34 to 35 cents per pound. 

The foreign producers, especially Canada, 
Peru, and Australia, experienced price 
increases similar to that of the domestic 


producers. At the beginning of the year, 
imported zinc (Prime Western equivalent) 
was 31 to 36.5 cents per pound. The price 
increased to a high of 38.3 to 42.5 cents 
per pound in September. The low side 
of 38.3 cents per pound remained un- 
changed but the high side dropped to 
39 cents per pound in December. 

The European producer price for Good 
Ordinary Brand (GOB) zinc (Prime West- 
ern equivalent) was £300 per metric ton 
(31.1 cents per pound U.S. equivalent) 
at the first of the year. The price increased 
in March to £330 per metric ton and 
finally to £360 per metric ton (38 cents 
per pound) in September. 

The London Metal Exchange (LME) 
price for zinc started at £587 to £590 
per metric ton (61.3 to 61.7 cents per 
pound). This price followed the U.S. 
dealer price with a price drop at the 
first of the year followed by a gradual 
increase until May, when it reached £872 
to £875 per metric ton (96.3 to 96.6 
cents per pound). The trend was reversed 
once again with a gradual decrease to 
£300 to £301 per metric ton (31.9 to 
32 cents per pound) at yearend. 
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Figure 5.—Average monthly prices in 1974 for U.S. Prime Western zinc and equivalent 
foreign grade. 


FOREIGN TRADE 


Exports of unwrought zinc and alloys 
were 37,927 tons in 1974, a 5196 increase 
over that of 1973. Brazil received 24% 
of the exports; Belgium-Luxembourg, 12% ; 
the Netherlands, 9%; and Venezuela; 8%. 
Wrought zinc and zinc alloy exports were 
13,078 tons in 1974, of which 39% went 
to Belgium-Luxembourg and 2896 to 
Canada. 

General imports of zinc in ore were 
240,043 tons in 1974, an increase of 20% 
over that of 1973. Canada supplied 68% 


and Mexico 10%. General imports of zinc 
metal were 539,538 tons, a decrease of 9% 
from that of 1973. Canada supplied 270,- 
156 tons, 5096 of the total. Other leading 
suppliers were Japan, Australia, Peru, and 
Belgium-Luxembourg. 

Imports of ore for consumption were 
133,733 tons in 1974, a decrease of 13% 
from that of 1973. The imports for con- 
sumption of ore was less than general 
imports of ore, suggesting a continuing 
trend of stock buildup of ore at the bonded 


ZINC 


warehouses. Metal imports for consumption 
were 543,806 tons in 1974, 196 more than 
general imports of metal. Metal imports 
again exceeded the quantity of zinc in 
imported ores and concentrates. This trend 
was established 3 years ago with the decline 
of U.S.-smelter capacity. 

There were no changes in the basic 
tariff rates in 1974. The duty on various 
zinc materials was as follows: Slab zinc, 
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0.7 cent per pound; zinc ores, concentrates, 
and fume, 0.67 cent per pound (based on 
zinc content less allowable deductions for 
processing losses); zinc scrap (including 
skimmings and drosses) 0.75 cent per 
pound; and zinc dust, 0.3 cent per pound. 
The duty rate for unwrought alloys of zinc, 
which includes diecasting alloys was 19% 
ad valorem. 


WORLD REVIEW 


Australia.—Mount Isa Mines Ltd. (MIM) 
postponed startup of its Hilton mine until 
1978-79 because delineating of the re- 
serves is expected to take another 4 or 
5 years. MIM planned a 50-ton-per-day 
pilot plant to investigate the McArthur 
River lead-zinc prospect. The physical 
properties of the ore have presented metal- 
lurgical problems. EZ Industries, Ltd., 
began mining at Beltana, South Australia. 
The deposit contains 1 million tons of ore 
averaging 34.5% zinc and another 237,000 
tons averaging 14.8% zinc; the willemite 
ore required development of new processing 
methods. 

Bolivia.—The New Jersey Zinc Co. an- 
nounced plans to develop the Huari-Hauri 
mine northwest of Potosi with an annual 
output of about 55,000 tons of zinc. The 
company plans to spend $4 million on the 
mine and a new flotation mill. The Bolivian 
Government proposed building an 85,000- 
ton-per-year zinc smelter at a cost of $50 
million. The plant will be strategically 
located between the northern and southern 
zinc mining areas. 

Canada.—Canada led the world in zinc 
mine production with 1.28 million tons, a 
5.596 decrease from that of 1973. While 
the Ruttan mine of Sherritt Gordon Mines 
Ltd., and the Buchans mine of ASARCO 
registered significantly higher production, 
seven major mines showed substantial de- 
clines in production. The Brunswick Min- 
ing & Smelting Corp., Ltd., the Sullivan 
and H.B. mines of Cominco Ltd., Cyprus 
Anvil Mining Corp., and Pine Point Mines, 
Ltd. had decreased output because of 
labor problems. Lower ore grade led to 
decreased output by Texasgulf Canada Ltd. 
(formerly Ecstall Mining, Ltd.) and 
Mattabi Mines Ltd. Twenty other mines 
produced at rates about equal to or lower 
than those of 1973. Ontario was the 


leading producing province with 3696 of 
the total, followed by Northwest Ter- 
ritories, 15%; New Brunswick, 14%; and 
Quebec, 11%. Japan, Belgium-Luxem- 
bourg, and the United States, all importing 
about equal amounts, were the leading 
buyers of Canadian ores and concentrates. 
Canadian consumption of zinc was about 
173,000 tons in 1974, 24% above that 
of 1973.9 Canadian smelter production, 
at 470,000 tons, was 20% less than that 
of 1973, reflecting losses due to labor 
strikes and the general shortage of con- 
centrate. Smelter expansions completed or 
underway in 1974 will raise capacity to 
760,000 tons of metal per year. 

In Newfoundland, ASARCO produced 
zinc concentrates from the Buchans mine. 
The 1,250-ton-per-day mill operated 5 days 
per week; ore reserves of about 1.5 million 
tons were expected to last 5 years. New- 
foundland Zinc Mines, Ltd., expected to 
begin production at its Daniel's Harbor 
mine late in 1975. Annual production of 
44,000 tons of zinc in concentrate will 
come from reserves estimated at 4.5 million 
tons assaying 8.8% zinc. Noranda Mines 
Ltd. will purchase about two-thirds of the 
concentrate. ! 

Imperial Oil Ltd. and Cuvier Mines 
Ltd. continued exploration work at the 
Gays River deposit in Nova Scotia. Indi- 
cations were that ore reserves may be in 
the 15- to 20-million-ton-range assaying 
2% to 3% lead and 5% to 6% zinc. 

Because of labor problems, production 
by Brunswick Mining & Smelting Corp., 
Ltd., from its mine in Bathurst, New 
Brunswick, was much lower in 1974. An 
expansion program at the No. 12 mine 
is expected to increase capacity to 11,000 
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tons of ore per day, and the capacity of 
the No. 12 mill will be increased above 
its present capacity of 9,800 tons per day. 
By 1977 the company plans to cease oper- 
ations at its No. 6 open pit mine, a 3,600- 
ton-per-day operation. Reserves at the 
No. 12 mine were about 87 million tons 
assaying 9.3% zinc and 3.9% lead." 

The expansion program of Heath Steele 
Mines Ltd. at Little River was about 6046 
complete. Reserves of 37 million tons 
contained 4.4% zinc, 1.6% lead, 1.2% 
copper, and 1.7 ounces of silver per ton. 
Nigadoo River Mines Ltd., 96.1% con- 
trolled by the Sullivan Mining Group, 
reopened its Beresford mine in February. 
Mill capacity was being increased to 1,200 
tons of ore per day. 

Mattagami Lake Mines Ltd., the largest 
producer in Quebec, installed a new mill 
and a computerized system for the flotation 
circuits. Of the zinc concentrate produced, 
74% was treated at the Canadian Elec- 
trolytic Zinc Ltd. (CEZ) smelter at Valley- 
field, 1.5% went to the United States and 
24.5% was exported to other countries.” 
Kerr-Addison Mines Ltd. continued to 
treat ore from the Normetal and Joutel 
mines, producing 9,661 tons and 5,186 tons 
of zinc in concentrate, respectively. The 
Normetal mine continued to operate be- 
cause of higher metal prices and stable 
operating costs.“ Orchan Mines Ltd. 
treated 364,030 tons of ore including 
219,865 tons averaging 6.96% zinc from 
the main mine and 144,165 tons averaging 
1.47% zinc from the new Garon Lake 
mine. The Norita Division, with reserves 
of 1.6 million tons grading 7.6% zinc and 
0.7% copper, planned to open its mine 
in 1976.* 

Other principal zinc producers were 
Falconbridge Copper Ltd., Manitou-Barvue 
Mines Ltd., and the Sullivan Mining 
Group Ltd. In exploration, Selco Mining 
Corp., and Pickands Mather & Co, un- 
covered a copper-zinc find in Brouillan 
township; Noranda bought the Magusi 
copper-zinc property in Hebecourt town- 
ship and may be in production by 1979; 
Patino Mines Ltd. delineated a 625,000- 
ton ore body assaying 10.8% zinc near 
Chibougamau; and Abcourt Metals Inc. 
examined the possibility of mining its 
zinc-silver deposits in Baurraute township. 

Production from the Kidd Creek mine 
in Timmins, Ontario operated by Texas- 
gulf Canada Ltd. was about 302,000 tons 
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of zinc in concentrate. Metal production 
was 107,900 tons from the new zinc plant 
which was operating at its design level 
of 120,000 tons of metal per year by year- 
end.“ The mine and mill complex of 
Sturgeon Lake Mines Ltd. and Falcon- 
bridge Nickel Mines Ltd. was completed. 
The ore grade averaged 2.1% copper, 
7.6% zinc, and 1.1% lead. Ore reserves 
were estimated to be 2.2 million tons 
averaging 10.2% zinc, 1.4% lead, 2.8% 
copper, and 5.8 ounces of silver per ton.™ 

Mattabi Mines Ltd. milled 1.14 million 
tons of ore grading 8.8% zinc, 0.9% 
copper, and 0.9% lead. Ore reserves were 
placed at 11.1 million tons assaying 6.5 % 
zinc. Mattagami Lake Mines Ltd. reported 
reserves at its soon-to-be-opened Lyon Lake 
property at 3.1 million tons averaging 
6.2% zinc, 1.2% copper, and 0.6% lead.” 
Selco Mining Corp. extended the life of its 
South Bay mine with the development of 
a new ore zone. 

In Manitoba, the Hudson Bay Mining 
& Smelting Co. Ltd., reported proven 
reserves of copper-zinc-ore in the Flin Flon- 
Snow Lake area at almost 18 million tons 
assaying 2.7% zinc. Ore production from 
nine mines was 1.6 million tons. Another 
mine, the Centennial, was under develop- 
ment. The refinery produced 78,000 tons 
of Special High Grade zinc. This was the 
first year that the concentrate feed con- 
tained more custom material than company 
material. Sherritt Gordon Mines Ltd. in- 
creased its zinc production through the 
full-year operation of the Ruttan mine and 
improved output at the Fox mine. A 
substantial portion of concentrate produc- 
tion was treated in Manitoba. Production 
from the two mines was 39,600 tons of 
zinc in concentrate.” 

In British Columbia mine production de- 
creased 39% because of a lengthy strike 
at the Sullivan and H.B. mines of Cominco 
Ltd. Lower grade ore was mined at the 
Western Mines Ltd. Buttle Lake mine. 
The company was considering closing its 


5 Mines Ltd. 1974 Annual Report. Pp. 


3 Mattagami Lake Mines Ltd. 1974 Annual Re- 


port. P. 8. 
33 Page 5 of work cited in footnote 15. 
3 Page 86 of work cited in footnote 30. 
1s Texasgulf Inc. 1974 Annual Report. Pp. 10-11, 


25 Falconbridge Nickel Mines Ltd. 1974 Annual 


Report. P. 35. 

S Page 23 of work cited in footnote 32. 

3 Sherritt Gordon Mines Ltd. 1974 Annual Re- 
port. Pp. 7-9. 
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Myra Falls mine because of new taxes 
and low prices. Reeves MacDonald Mines 
Ltd. produced at a somewhat higher level 
than in 1973 and reported finding more 
ore reserves. Other developments included 
an attempt by Consolidated Columbia 
River Mines to reopen the Ruth Vermont 
mine if financing can be arranged ; Zaballos 
Development Company Ltd. outlined 100,- 
000 tons of ore assaying 12.5% zinc; 
Dolly Varden Mines Ltd. contemplated 
startup of a 1,000-ton-per-day mine near 
Alice Arm; and Northair Mines Ltd. 
scheduled production at its gold-zinc-lead 
deposit to begin by yearend 1975 at the 
rate of 300 tons per day. 

In the Yukon Territory, Anvil Mining 
Corp. Ltd. experienced lower production 
because of labor and transportation prob- 
lems. The shortage of experienced miners led 
to lower production by United Keno Hill 
Mines Ltd. Exploration. was very active 
as Kerr Addison Mines Ltd. and Aex 
Minerals Corp. discovered a major zinc- 
lead-silver deposit near Vangorda Creek. 
There was widespread interest in the 
Bonnet Plume area where Barrier Reef 
Resources Ltd. showed 1 million tons 
grading over 1546 zinc, and Placer Devel- 
opment Ltd. continued its activity at 
Summit Lake. 

In the Northwest Territories, Pine Point 
Mines Ltd. produced at about the 1973 
level and began production from the 
Coronet deposits. Reserves at its Conwest 
property were about 1.4 million tons 
grading 9.6% zinc. Nanisivik Mines Ltd., 
59.596 owned by Mineral Resources Inter- 
national Ltd., 18.0% by the Canadian 
Government, and 11.25% each by Metall- 
gesellschaft A.G. of West Germany and 
Billiton N.V. of the Netherlands, expected 
to open a lead-zinc mine on Strathcona 
Sound on Baffin Island. Reserves were esti- 
mated at 6.9 million tons containing 14.1% 
zinc, 1.496 lead, and 1.77 ounces of 
silver per ton. Production, possibly be- 
ginning late in 1976, was expected to be 
at a rate of 1,500 tons per day. 

Denmark. Black Angel mine in 
Greenland, operated by Greenex, A/S, 
produced 635,000 tons of ore in its first 
full year of operation. Production of zinc 
concentrate, which contains small quanti- 
ties of cadmium and silver, was 185,000 
tons. Most of the zinc was sold as con- 
centrate, while the remainder was toll- 


1377 


smelted. Exploration work continued on 
the development of the Cover ore zone. 

Ireland.—Tara Exploration and Devel- 
opment Co. Ltd., deferred development 
of its Navan lead-zinc ore body as a con- 
sequence of the refusal of the Ministry of 
Industry and Commerce to grant it a 
mining license that was acceptable to 
Tara. Tara said it would begin legal 
proceedings to protect its stockholders and 
seek damages. According to the company, 
since 1970 it has invested $38 million at 
the site, and possibly would have spent 
another $100 million to bring the mine 
into full production of about 470,000 tons 
of concentrate per year. When work was 
suspended in August, the development 
shaft had been completed to a depth of 
1,122 feet, and over 95,000 tons of ore 
averaging 11.4% zinc and 2.4% lead 
had been stockpiled on the surface. Work 
had commenced on the concentrator and 
engineering on the process plant was about 
three-fourths complete. About $5 million 
was allocated to protection of the local 
environment.” 

Mogul of Ireland, Ltd., milled 914,280 
tons of ore grading 2.36% lead and 6.58% 
zinc. Although lower grade ore was treated, 
concentrate grades improved significantly.“ 

Japan.—Metal production increased 796 
as the expanded lijima smelter of Akita 
Zinc Co. Ltd. came onstream in September 
at its full capacity of 170,000 tons per 
year. Mitsui Mining & Smelting Co. Ltd. 
struck a rich ore body containing 11% 
zinc in the Mozumi pit at its Kamioka 
mine. Proven reserves were estimated at 
7.2 million tons with an additional probable 
reserve of 5 million tons averaging 7.7% 
zinc. The production rate at the Mozumi 
pit was 1,600 tons of ore per day. 

Mexico.— Industrial Minera Mexico, S.A. 
(formerly Asarco Mexicana, S.A.) planned 
to commit a major share of its $160 mil- 
lion investment for integration of its 
zinc operations. The company slated 
$96 million for a 121,000-ton-per-year 
electrolytic zinc refinery to be completed 
in 1976 at San Luis Potosi. This new 
capacity would bring Mexico's zinc re- 
fining capacity to 330,000 tons per year, 
or about the equivalent of mine produc- 


39 Tara Exploration and Development Company 
Ltd. 1974 Annual Report. Pp. 5-15. 
% International Mogul Mines Ltd. 1974 Annual 
Report. P. 3. 
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tion. Industrial Minera also installed a new 
mill at its Taxco silver-lead-zinc mine to 
increase production to 2,400 tons per day. 
At the San Martin mine in Zacatecas, 
facilities were being expanded to double 
production of silver, zinc, and copper by 
1976. Two other mines at Pitiquito and 
Velardefia were scheduled to begin pro- 
duction in 1976. 

The 115,000-ton-per-year electrolytic zinc 
smelter at Torreón came onstream. The 
plant cost $72 million including $12 million 
for pollution control equipment. 

Peru.—Output from the Madrigal mine, 
operated by Compañía Minera del Mad- 
rigal, in which Homestake Mining Co. has 
an interest, was 14,601 tons of zinc con- 
centrate compared with 11,698 tons in 
1973. The copper, lead, and zinc con- 
centrates were sold to Japanese smelters. 
Compañía Minerales Santander, Inc., a 
subsidiary of St. Joe Minerals Corp., pro- 
duced 67,478 tons of zinc concentrate 
for export, down from 69,725 tons in 1973. 

Minero Peru selected a site at Cajamar- 
quilla for a new electrolytic smelter with 
an annual capacity of 110,000 tons of 
zinc. The $90 million dollar facility is 
expected to come onstream in 1978. The 
plant will treat 175,000 tons of 5396 zinc 
concentrate per year. 

Poland.—The Pomorzan mine, report- 
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edly one of the largest lead-zinc mines in 
Europe, came onstream. The production 
rate was 650 tons of ore per day with a 
tripling expected after 2 years of oper- 
ation. Licensing was granted for the ex- 
pansion of the Imperial-type smelter at 
Miasteczko Slaskie. The new unit will 
replace three horizontal retort smelters in 
the Katowice area. 

Spain.—Cominco Ltd. of Canada plan- 
ned the development of a lead-zinc mine 
on the Rubiales property in northwestern 
Spain at a cost of $43 million. The mine 
and concentrator were expected to be pro- 
ducing, on an annual basis, 127,000 tons 
of zinc concentrate and 17,000 tons of 
lead concentrate from 800,000 tons of ore 
by mid-1977. Reserves on the property 
total 7.5 million tons assaying 9.9% zinc 
and 1.7% lead. The zinc concentrates 
will be sold to Asturiana de Zinc S.A. for 
smelting in Spain. 

Thailand.—Thai Zinc Co. Ltd., 90% 
owned by the New Jersey Zinc Co., opened 
the Mae Sot mine in Tak Province in 
March. About 80,000 tons of zinc ore 
was mined in its first 6 months of oper- 
ation. The company will ship the zinc 
silicate ore to its pilot plant at Palmerton, 
Pa., before constructing a 66,000-ton-per- 
year smelter adjacent to the mine site at 
a cost of $87 million. 


TECHNOLOGY 


Bureau of Mines research on zinc was 
underway at three locations. At the Reno 
Metallurgy Research Center studies focused 
on the extraction of zinc as a chloride 
and its recovery by fused salt electrolysis. 
A chlorine-oxygen leach was used to re- 
cover metal values from complex sulfide 
concentrates which cannot readily be 
processed by smelting. In the process most 
of the sulfide is discarded with the tailings 
as elemental sulfur. The anhydrous zinc 
chloride product, after recovery of by- 
products, is electrolyzed to yield high 
purity metal. At the Rolla Metallurgy Re- 
search Center a continuous process furnace 
was tested for recovering slab zinc or 
powder from zinc oxide contained in flue 
dusts, and work continued on hydrometal- 
lurgical processes for recovering zinc and 
elemental sulfur from sphalerite concen- 
trates. Researchers at the Salt Lake City 
Metallurgy Research Center studied cryo- 
genic techniques for the recovery of zinc 
from the nonferrous fraction of auto scrap. 

Results of several research investigations 
were published by the Bureau of Mines." 


The International Lead Zinc Research 
Organization, Inc. (ILZRO) supported 
numerous projects in 1974, especially in 
diecasting, plating, galvanizing, and chem- 
ical uses and sponsored several international 
conferences. Progress reports of these pro- 
jects are released annually by means of 
the ILZRO Research Digest. 

A comprehensive coverage of zinc-re- 
lated investigations and an extensive review 
of current world literature on the uses of 
zinc and its products are contained in 
bimonthly issues of the 1974 Zinc Abstracts 
published by the Zinc Institute, Inc., 292 
Madison Avenue, New York, N.Y. 10017, 
and provided free of charge. 
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Table 2.— Mine production of recoverable zinc in the United States, by State 


(Short tons) 

State 1970 1971 1972 1973 1974 
Arizona JJ32J2222 ĩð K EE NEMO 9.618 7.761 10,111 8.427 9,699 
California geed 3.514 3.003 1.202 20 8 
Coloraddow «„ 56,694 61,181 63,801 58,339 49,489 
ICC .:.: ð»2 a ce 41.052 45.078 38,647 46.107 89,469 
INnol sn ⁵ . 16.797 12.706 11.378 5.250 4,104 
,, . 1.186 SE ES Së ES 

Kentucky ` 4.189 5,268 1,780 278 
J⁰˙ (d ls eS 9.114 5,850 5.820 19,640 10,425 
111111!§Ä—u AAA v 8 50.721 48,215 61,923 82,850 91,987 

In ð 1.457 1 1 73 
777 ſſydßs v 127 71 3.405 
New Jersey ..... LL LLL c LL cL secare 28,683 29,977 38,096 33,027 82,848 
New Mexico ` 16,601 13,959 12,735 12,327 18,784 
New N —. ooo oe ee eet 58,511 63,420 60,749 81,455 $3,077 
Pennsylvania 20,654 27,438 18,344 18,857 20,288 
South Dakota ------ 1 aa BP E n 
Tennessee 118,260 119.295 101,722 64.172 85,671 
Utah o c i Ba ee e 34,688 25,701 21,853 16,800 12,619 
%% . 18,063 16,829 16,789 16,683 17,195 
Washington 11.956 5.782 6,483 6.378 6,909 
Wisconsin nnn 20,634 10,645 6.878 8.672 8.787 
Other States 2,650 8 ER em 28 
TOI WEE 534,136 502,543 478,318 478,850 1499,872 


1 Data do not add to total shown because of independent rounding. 


Table 3.—Mine production of recoverable zinc in the United States, by month 


(Short tons) 
Month 1973 1974 Month 1973 1974 
January ... .....-......-- 40,807 48,051 Augu att 40,911 41,499 
February ........-.......-- 86,881 39,597 September ...... ......- 42,121 89,968 
Maren 39.218 42,286 October ` . ...........- 43,275 48,751 
Aprllil 37.204 40,688 November 41.006 41.832 
May tee re es N 40,086 41,162 December 38,656 41,589 
Junk 81,731 42,915 — 
f ³ orn 40,854 41,685 Total |... .....-..—- 478,850 1499,872 


1Data do not add to total shown because of independent rounding. 


MINERALS YEARBOOK, 1974 


1380 


6 gt E " et c z 6s, p" PEME ma p E 
990'89 Sal 0$9'286'T LIL 089 ZK 149'908'6 Lal 298 96€ 878 L89'9 ~ 0, 
E -- -- EH mm -- -- odU B ' —— 222 z= 

o S Adr ME ee a ee SING 10930 
o we i S E S 8 SEA 

t 1 1 
Pd Se EM n ni ae 901'8 26T LT 092619 —.——.————. E 
609°0T LT9'8T $20'g9T PN E? m DT Eve ae pee ee ee quin 
SS So = me Re we - 291.28 202. geng e20souua L 
Ss Ss Se Ss ge ge -~ 88303 89991. BEEN wyuwaj£suuaq 
Ros d SS Eg — Se 9408 LL0'86 $98 182 I LL IO oA MON 
OC 362 21,6 2 ae 91 031 ˙⁵ 898.81 122.8911. ONON AN 
5 S Hi js ie = a 1% — rer EEN 
9ZL'T $69'g 889 Tor Ly 01 0Lz't A T 09 S ACE VPSASN 
9 9 002 vg 9 683 ` Y 92 £6, ——.—— — €u*uoW 
as SS SS L60'299 L9e'te L90'01t'6 oe t —.—.—.—.—.—.——.— Hinoss 
s E Sn i e = e Zéi 0T 707 903 EE 2n 
Lu 998'98 VOL'LE0'T it 209˙¹ 000,061 or. Lët 150,01 )) E ET ouspl 
Gaart 988'IZ 908757 78 i 911˙8 87 7˙2 GIEL 171711 Op'10[07) 
I 9 008 9t Jd LIZ Es m wn, Suoy 
9»9 DA 806‘) Sp I [10 i LY Be - 8 o CLOS Um uo 
a IIU 
(seq £p) (Ar £1p) (Aru 4p) 
qua3zu0e (KT COIN uaquoo zuszuoo JUS aA zuaquoo zuszuoo Jen 
peT Wett 99017) peT d 99011) pee] əulzZ 99017) 0018S 
930 pus[-oupz edo puw] 210 20 

U———————————————————M————M — P — — 


(900, 34048) 
HE 3[q*1240291 em ur 232 *sSurpre) pjo u01j Am jo ssepo 
pue ons 4 Let ut sans porun oq ur peor pue un jo uononporq—"s stet 


1381 


ZINC 


'Suyjpunoi quapuedapuj Jo osnwosq UMOS Teo) 0} ppe 20u OP HU, 
'sdnuwe[? snoəus su PUB sSui[ywj Um mog pus % iwdsiong pue zealle ‘pro’ '1oddoo WOIJ peisaooel oui pus pve] s 
"Sep [wrjuspguoo Auwdwod [enpjyarpur Sujso[2srp pjoAw oi paujquaoo , Suns 19q30,, UIOIJ a pus ‘310 pwe[-2u]7 1 


—————————————————————————————M————————————————MMMM—MM m 


001 001 2 1 £ 7 I y pa ~ puə-əujz W} JO 3u 20424 
018899 878667 €81'928'»8 esgL'* 129˙31 918'902'99 90$'8 »98'22 Lag" Zar eds c c CE [930] 
SEENEN 
Z gz 96179 [4 8? 861˙9 E eR 22 8 ~ 9n"-"s 19010 
982'T LEL'S 299 877 Ze hi Ee x pu Be SSMUS UNI ae es UISUOIST M 
662'I 606'9 917 92 86511 308 ˙9 t 919'012; St d o BEEN occ ee cir ai UR uo 3uiuss AL 
900'8 S61°LT 09L'619 SR L5 Së un Ts J. ee UVP UU RU que UIT druf AA 
019˙01 61971 1907891 1 rå 6z SS x „„ oem vu MUS RR vein 
ER 119˙98 1175 972˙˙7 Ges = xe x 68*'g gengt. — vvv əəssəuuəL 
M GEN 899'S1* Gs kil m eR SES e nur AlAsuuaꝗ 
970˙2 420.86 des les 1 A e 3T zi i n Vix sid eee UCM 7-77" 310X man 
»9$'2 PSL'ST Sté Leprg Ha 082 698˙818˙ c SN 8 J y pa dr Sat OXapY man 
= 878758 667961, — Gs d I n „C EE Ko919f* MƏN 
981¹¹ LAT) S00'Sg0'2 ST T L66‘08L‘T We? Së Ae E EE E pA N 
791 981 0Lv'2c OTT L6 LLT'IZ I 1 ZI. — ...!. 86 7-77 sunu on 
L60°293 L86'16 290,011˙6 M: ia SC Es SS JJ EE EE pgnosstq 
6.2 Ch A yo*'902 i DN S n == MEM LZ ius EINE qM E Gy dus 
867 UA. — 867 FOI ze ges SS MT 8 SE ee gout 
211˙19 GE CH T0g'829'1 L98 ZLS 919'0** ES EN Mn ops c MC M D CL ouept 
609'*$ 687˙67 9£8'88I'I CN: SIL $92 62I 692'8 SLI‘OT 009,908 E OpB10[0D 
9 8 167˙9 6 g AN. E e SUMMUM t AR MN munis) 
690'T 669'6 698'$8»'69 97 61 29 7˙788˙69 9$ 169˙8 088 zg c T dvuozlay 
— . —. — — 
(geg p) (s:198q Op) (sjseq p) 

4u31uo2 4u31uo92 JuS quↄꝛuod KU Cer 3031244 $3us1uo23 4u331u023 yZ pa 

p% 2uiz SSO17) p% uz $9017) pte] 9utz 28049 


9310 pua[-ours-1eoddoo pue 
moL e 9931no9 124030 (TV pva[-49d do» 'oupz-12d doy 
— SSS SSS SSS ie SSS 


1382 MINERALS YEARBOOE, 1974 
Table 5.—Twenty-five leading zinc-producing mines in the United States in 1974 
in order of output 
Rank Mine County and State Operator Source of zinc 
1 Balmat ........... St. Lawrence, N.Y ...... St. Joe Minerals Corp .... Zine ore. 
2 Buick Iron, oo AMAX Lead Co. of Mo .... Lead ore. 
8 Sterling Sussex, N.J ` New Jersey Zinc Co ....... Zinc ore. 
4 Bunker Hill Shoshone, Idaho ......... Bunker Hill (o Lead-zinc ore. 
5 Young ......-...-- Jefferson, Tenn ......... American Smelting and Zinc ore. 
Refining Company. 
6  Friedensville |... Lehigh, Pa .............- New Jersey Zinc Co ....... Do. 
7 Zine Mine Works . Jefferson, Tenn ......... United States Steel Corp .. Do. 
8 Eagle Eagle, Colo ......-...--- New Jersey Zinc Co ....... Do. 
9  Austinville and Wythe, aka ET veo dccus o EL QE Do. 
Ivanhoe. 
10 New Market Jefferson, Tenn ......... American Smelting and Do. 
Refining Company. 
11 Immel Knox, Tenn ............. %'c NN Do. 
12 Star Unit Shoshone, Idaho ......... Bunker Hill Co. and Lead-zine ore. 
Hecla Mining Co. 
13 Burgin ........... Utah, Utah ............. Kennecott Copper Corp .... Do. 
14 Leadville ......... Lake, Colo American Smelting and Do. 
Refining Company. 
15 Ground Hog ...... Grant, N. Men „ // EEA EA Do. 
16 Blue Hill ` Hancock, Mine Kerramerican Inc ......... Zinc ore. 
17 Idarado ..........- Ouray, and San Miguel, Idarado Mining Co Copper-lead- 
Colo. zinc ore. 
18 Edwards St. Lawrence, N. R St. Joe Minerals Corp .... Zine ore. 
19 Jefferson City .... Jefferson, Tenn New Jersey Zinc Co Do. 
20 Bruce ...........- Yavapai, Ariz .......... Cyprus Mines Corp ........ Copper sis 
21  Brushy Creek ..... pene: Mo oue St. Joe Minerals Corp .... bead: ore. 
22  Magmont ........- Iron, Mo ..............-- Cominco American Inc .... Do. 
23 Viburnum No. 29 Washington, Mo 22224252 St. Joe Minerals Corp .... Do. 
24 Pend Oreille ...... Pend Oreille, Wash ...... Pend Oreille Mines & Lead-zinc ore. 
Metals Co., and Bunker 
Hill Co. 
26 Sunnyside ........ San Juan, Colo Standard Metals Corp ..... Do. 


Table 6.— Primary and redistilled secondary slab zinc produced in the United States 


(Short tons) 
1970 1971 1972 
Primary: 

From domestic ores |... 2... LLL. 403,953 403,750 400,969 
From foreign ore ss 413,858 362,683 232,211 
// ³ AAA Mec MAS 877.811 766,438 633.180 
Redistilled secondary ...............-...-.. 11,156 80,923 73.718 

Total (excludes zine recovered 
by remelting) )))) 954,967 847.356 106,898 


* Revised. 
1 Excludes processed GSA stockpile zinc. 


Table 7.—Distilled and electrolytic zinc, primary and secondary, 
produced in the United States, by method of reduction 


(Short tons) 
Method of reduction 1970 1971 1972 

Electrolytic primar ggg 893.280 821.517 259.816 

PH... eee eee ee tS 484,531 444,916 873,364 
Redistilled secondary: 

At primary smeltererr s 65.776 68.612 63.034 

At secondary smelters ...............- 11,380 12,311 10,684 

Total] eet es 954,967 841,356 706,898 


1978 * 1974 
899,119 846.993 
184,360 208.195 
588,479 555,188 

83,187 78.535 
666,666 633.728 

1973 * 1974 
211.921 227.480 
371.558 327.758 

67,758 56.342 

15,429 22,193 

666,666 633,723 
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Table 8.—Distilled and electrolytic zinc, primary and secondary, produced in 
the United States, by grade 
(Short tons) 
Grade 1970 1971 1972 1973 1974 
Special High 401,273 367,609 310.074 "275,665 277.024 
ebe 109.025 13.314 44,782 25.900 16.912 
Intermeditekekkk 52.480 58,240 43.353 38,239 22.818 
Brass Special „ ůÿt!: 71.811 71.100 76,954 60,034 9,694 
Prime Western .................. LLL... -- $20,378 217,098 231,735 *266,828 307,275 
rr Ne Ee 954,967 847.356 706.898 666.666 633,723 
r Revised. 


Table 9.—Primary slab zinc produced in the United States, by State where smelted 


(Short tons) 
State 1970 1971 1972 1973 1974 
elt ` i.n nc och Kee 95.637 94.012 101.743 98.321 92.321 
Illinois `.. cn uut E Ee 110.835 46,389 pr r 26,616 55.527 
Hon Ln dera 148.697 115,480 69,754 E SÉ 
Oklahoma ` 124,811 126,908 114,162 r 77.819 43,187 
Pennsylvania 222.096 228,651 210,860 * 250,752 240.891 
r c 175,735 154,993 136,661 7 129,971 123,262 
Total | cd amc ] TTT... 877,811 166,433 633,180 7 583,479 555,188 


r Revised. 
1Prior to 1972, included West Virginia. 


Table 10.— Primary slab zinc plants in the United States in 1974 


Slab zinc 
Type of plant Plant location capacity 
(short tons) 
Electrolytic plants: 
Amax Zinc Co., Ine .................-.--.- Sauget, BEEN 
American Smelting and Refining 293.000 
Company -------------------------- e Corpus Christi, T i 
Bunker Hill Coo Kellogg, Idaho .................-..- J 
Horizontal-retort plants: 
American Smelting and Refining 
Company «4««« Amarillo, Tex ___.-._-----__-___--- 
National Zine Co., Inc -------------------- Bartlesville, Okla ____-------------- 438.000 
Vertical-retort plants: , 
New Jersey Zine Co .............--.-....- Palmerton, Pa .................--- 
St. Joe Minerals Cor Josephtown, Pa aaa 
Table 11.—Secondary slab zinc plants in the United States in 1974 
Slab zinc 
Company Plant location capacity 
(short tons) 
W. J. Bullock, Ine en Fairfield Ala __-__---_--_-__-_____-- 
Gulf Reduction Co ...........-......-.-.----- Houston, Tex ......-..-...-.-...-- 
Hugo-Neu-Proler Co ...............-.........- Terminal Island, Calif ............ 48.500 
Pacific Smelting Co ...........-............-- Torrence, Calif |... ...-...- : 
Proler Internationllalalalal!Jln Houston, Tc 
Prolerized-Schiabo-Neu Coo Jersey City, N.7F d 
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Table 12.—Stocks and consumption of new and old zinc scrap 


in the United States in 1974 
(Short tons, gross weight) 


Consumption 
Class of consumer and Stocks Receipts New Old Total Stocks 
type of scrap Jan. 11 scrap scrap Dec. 31 
Smelters and distillers: 
New clippings .................. 41 719 6738 n 673 93 
Old inne 506 6,027 E 6,109 6,109 424 
Engravers’ plates 145 1,145 on 1,104 1,104 186 
Skimmings and ashes ............ 6,065 64,238 61,709 SR 61,709 8,594 
Sal skimmings `. 823 204 411 "E 411 116 
Die-cast skimmings .............. 2,201 8,021 7,026 n 7,026 8,202 
Galvanizers' dross _____________:. 12,896 54.059 53,087 En 53.087 18,868 
Diecastings ... ..............--.- 8,471 48,722 88 46,607 46.607 5.592 
Rod and die scrap .............. 81 8,089 2i 3,062 3,062 58 
Flue dust |... -------------------- 937 5,018 5,428 ius 5.428 527 
Chemical residues us 10,070 10,069 Së 10,069 1 
Total uuu koc oL E came 26,684 201,312 138,403 56,882 195,285 82,661 
Chemical plant, foundries, and 
other manufacturers: 
New clippings gg 2 3 4 = 4 1 
Old zine EE 10 47 BE 49 49 8 
Engravers’ plates Ais a E n E E 
Skimming and ashes ............. 2,586 15,884 9,888 m 9,888 8.582 
Sal skimmings ..................- 5,831 1,239 8,396 NS 8,396 4,174 
Die-cast skimmings .............- E 44 44 is 44 ue 
Galvanizers' droes `... Res zu -- ne Hs EM 
Diecastings `... 21 104 Se 115 115 10 
Rod and die scrap ..............- 8 91 Sc 79 19 15 
Flue dut $21 4,787 4,768 lm 4,768 840 
Chemical residues 968 26,111 24,036 t 24,036 8,038 
wv, WEE 9,237 54.310 47.186 243 47.379 16.168 
All classes of consumers: 
New clippings .................- 49 722 677 SS 677 94 
il oxRBee 516 6,074 E 6,158 6,158 432 
Engravers’ plates 145 1,145 ze 1,104 1,104 186 
Skimmings and ashes 8,651 80,122 71,691 e 71.597 17.176 
Sal skimm inn 5.654 7.448 8.807 ae 8,807 4.290 
Die-cast skimmingg 2.207 8,065 7,070 a 7,070 3,202 
Galvanizers’ dross `... 12,896 54,059 53,087 Dé 58,087 13,868 
Diecastings -_-------------------- $,498 48.826 za 46,722 46,722 6,602 
Rod and die scrap --------------- 34 3,180 a 8,141 3.141 73 
Flue dust ` t 1.258 9,805 10,196 8 10,196 867 
Chemical residues 963 $6,181 84,105 Kg 34. 105 3.039 
ß -------------------- 85,871 255,622 185,539 57.125 242,664 48.829 


Table 13.— Production of zinc products from zinc-base scrap in the United States 


(Short tons) 

Products 1970 1971 1972 1973 1974 
Redistilled slab sine -_---.------------------------ 71,156 80,923 73,718 1 88,187 78.585 
Zinne ð 29,605 29,095 40,569 86,531 29,339 
Remelt zinc `. 8.494 1,590 5,850 1,096 893 
Remelt die-cast slab .. 5... 22. L. Ll cl -c.- 16,686 18,339 18,555 12,595 12,358 
Zinc-die and diecasting alloys sss 4,361 8,316 3.927 4,186 4,393 
Galvanizing stocks 162 633 872 670 872 
Secondary zinc in chemical products _________---- 42,288 45,312 60,047 66,591 66,276 


* Revised. 
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Table 14.—Zinc recovered from scrap processed in the United States, by kind of 


scrap and form of recovery 
(Short tons, zinc content) 


Kind of scrap 1978 1974 Form of recovery 1973 1974 
New Scrap: As metal: 
Zine- base 137.671 122.232 By distillation: 
Copper- basses 152.190 136,791 Slab zinc! ........ T 88.187 78.535 
Aluminum- base 4.035 3.750 Zine dust .........- 36,202 29,075 
Magnesium-base ........ 806 300 By remelting ggg 1,737 1,743 
Total ERE 294.202 263.078 D Bc cee SS r 121,126 109,353 
Old scrap: In zinc-base alloys `... 16.362 15.779 
Zine-ba ss T 46.022 45.722 In brass and bronze ........ 180,674 148.751 
Copper-base ...........- 88.494 25,7338 In aluminum-base alloys .... 7,961 7,879 
Aluminum- base 4.436 3.854 In magnesium-base alloys .. 546 445 
Magnesium-base ........ 106 100 In chemical products: 
————— Zine oxi (lead free) .. 29,289 82,104 
c r 89,058 75.409 gine x dur S N 3885 TE 
„ 783.260 338,482 Micelameoum - 1.218 3.258 
Il ee 262.134 229.129 
Grand total .........- 7 383.260 888,482 
r Revised. 


1 Includes zinc content of redistilled slab made from remelt die-cast slab. 


Table 15.—Zinc dust produced in the United States 


Value 
Year Quantity Total Average 
(short (thousands) per 
tons pound 
r 51.186 $20,045 $0.196 
JOTponlo.iwonelceletnoeue ce t LL Eu. ceu. 8 50,259 19,691 .196 
11111fßC; ³⁰Ü¹⅛]! . EE 59.358 24,669 .208 
17 NC "TRECENTIS 56,154 29,279 261 
ͤ»ͤ!ggſſſſſſſy.ã LIE LIE E 50,775 46,898 457 
Table 16.—Consumption of zinc in the United States 
(Short tons) 
1970 1971 1972 1978 1974 
Slab ie... 1,186,951 1,254,059 1,418,349 1,508,938 1,287,696 
Ores (recoverable zinc content)! ..... 124,781 119,254 118,305 129.651 127,118 
Secondary (recoverable zinc content) ? 259,864 277,881 807,369 298,336 258,204 
z 1.571.596 1,650,694 1,844,023 1,931,925 1,678,018 


1 Includes ore used directly in galvanizing. 
3 Excludes redistilled slab and remelt zinc. 
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Table 17.—Slab zinc consumption in the United States, by industry use 


(Short tons) 
Industry and product 1970 1971 1972 1978 1974 
Galvanizing: 

Sheet and strip |... 253,155 255,335 294,205 $21,927 291,008 

Wire and wire rope ............- 30,857 29,895 80,769 $4,315 27,679 

Tubes and pipe ................- 64,479 65,122 64,549 68,048 59,995 

Fittings (for tube and pipe) .... 9,498 10,240 11,106 11,969 9,294 

Tan and containers 8,924 2,159 8,6465 2,941 8,208 

Structural shapes ................ 18,761 18,589 20,302 21,714 36,784 

Fasteners `... 5,818 5,159 4,310 4,182 5.703 

Pole-line hardware 9,938 8,358 8,431 8.193 6,783 

Fencing, wire, cloth, and netting .. 18.114 20,232 21,995 25,418 26,284 

Other and unspecified une 60,205 59,063 68,886 64,530 56,636 
Total --- ⁵ 474.249 474.752 518.204 568,887 528,269 

Brass products: 

Sheet, strip, and plate 61,672 78,929 105,405 109,582 99,971 

Rod and wire 41,459 46,514 63,148 63,164 51,125 

II K 9.086 9.399 8.886 10.858 9.930 

Castings and billets 4.606 4,479 6,840 6,000 4,431 

Copper-base ingots ..............- 9,946 10,440 7,181 6,895 8,244 

Other copper-base products ...... 978 125 736 1,151 1,262 
TOtAl WEEN 127,747 150,486 192,147 197,650 181,563 

Zinc-base alloy: 

Diecasting alloy ................-- 458,490 604,823 666,982 698,726 436,377 

Dies and rod alloy ..............-. 87 270 56 111 884 

Slush and sand:easting alloy ..... 10,059 11,018 12,778 11,770 8,498 
r 463,636 616,111 679,761 610,606 440,259 

Rolled zineõee 41,065 88,852 45,216 40,168 89.393 
Zine oxide 43,829 40,043 51,992 61, 784 65.376 
Other uses: 

Light-metal alloys s $,985 4,575 6,300 7,466 9,690 
Other? KD Ee 82,440 29,240 24,729 21,882 28, 146 
uv WEE 86,425 33,815 81,029 29,348 87,836 
Grand total ..................- 1,186,951 1,254,059 1,418,349 1,503,938 1.287,696 


1 Includes zinc used ín making zinc dust, wet batteries, desilverizing lead, bronze powder, alloys, 
chemicals, castings, and miscellaneous uses not elsewhere mentioned. 


Table 18.—Slab zinc consumption in the United States in 1974, 


by grade and industry use 
(Short tons) 
Special 
Industry High High Inter- Brass Prime! Remelt Total 

Grade Grade mediate Special Western 
Galvanizing ............- 31,794 33,438 9,672 112,874 334,832 659 523,269 
Brass and bronze ........ 41,210 101,031 66 1,593 $1,516 87 181,563 
Zine-base alloys s 433,850 4,757 18 346 986 307 440,259 
Rolled zine 18,997 2,869 16,552 594 981 us 39,393 
Zinc oxide 28.420 5,131 2 566 $1,124 133 65,376 
ther sa 18,520 6,898 40 181 18,218 29 87,836 
Total .........-.--- 572,851 153,124 26,8345 122,104 412,057 1.215 1,287 696 


1 Includes select grade. 
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Table 19.—Rolled zinc produced and quantity available for consumption in the 


United States 
1973 1974 
Value Value 
Short Total Average Short Total Average 
tons (thou- per tons (thou- per 
sands) pound sands) pound 
Production : ! 
Photoengraving plate 8,379 $6,401 $0.382 6,367 $8,859 $0.696 
Sheet zinc less than 0.375 
inch hie SS Nt e T zd uo 
Strip and foil ................- 80,362 19.869 327 230.111 27,669 459 
Total rolled zinc? ............ 41.301 28,524 .845 38.417 88,640 .508 
n e ee 2.480 2,100 .423 3.487 8,842 .551 
Imports 254.2 536.2.22 4555550 25sec 236 159 .839 640 568 .445 
Available for consumption ........- 87,801 nee ae 86,536 ER zs 


1 Figures represent net production. In addition, 28,901 tons in 1973 and 33,474 tons in 1974 were 
rerolled from scrap originating in fabricating plants operating in connection with zinc mills. 

3 [ncludes other plate over 0.375 inch thick, and rod and wire. Bureau of Mines not at liberty to 
publish separately. 


Table 20.—Slab zinc consumption in the United States in 1974, 
by industry and State 


(Short tons) 
Brass Die 
Galvanizers mills 1 casters ? Other ? Total 
Alabama 40,924 W E W 43.098 
Arizona ......--.------ W Ka "e W W 
Arkansas s W An Se 
California 33,300 W W 2.782 49.240 
Coloradoo W W W 8,553 
Connecticut ...........- 8,058 83,182 W W 40,498 
Delaware .......--.---.- Ww W wW w W 
Florida ---------------- 5,042 a2 ae mae, 5,042 
Georgia ` Rx Ww E W 
HawaiV22LV.e“ W Se wes d W 
JAA A W Ww W 
Illinois 61.016 29,864 68,096 18,284 172,260 
Indiana ........-.--..- 56.663 37.601 187,178 
lowa .......-.--.------ 643 — Ww 1,840 
Kansas s Ww W W EE 
Kentucky W WwW 25 W 16,319 
Louisiana 4,078 sf W Ww 4,936 
Maine W E 22 ee W 
Maryland .............- wW zs Ss W 24,144 
Massachusetts 3.907 W W W 7,028 
Michiga ns 13.085 16.559 99,304 1,439 130,387 
Minnesota 979 Ee 2 ET 979 
Mississippi ------------ 1,460 Et — ENS 1,460 
Missouri ....--.....-.-- 8.338 Ww W w 12,499 
Nebraska .............- 4.993 mM Ww 5,818 
New Jersey 2,555 5,8170 w 16,468 
New Vork 12,485 64,426 WwW 101,299 
North Carolina E W 
Do se eee 91.084 W 74,779 w 176,819 
Oklahoma `. 5,789 m Ww ,902 
Oregon .........--.---- 1,176 W W Se 1,666 
Pennsylvania 67.529 10,337 W wW 166,359 
Rhode Island .........- W tock E Ww W 
South Carolina ........ W Së Ze ES W 
Tennesse W ses W w 28,212 
Texas ----------------- 16,975 WwW WW 2,780 52,444 
FCC ˙ W e^ EP W 
Virginia `. W W W W 781 
Washington 849 = ES 2,289 8,138 
West Virginia W W Së W 29.134 
Wisconsin ........--.-- 1.518 w 8.539 W 14,648 
Undistributed .......... 85,169 85,664 81.207 119,919 81,342 
Total* |... .......- 522,610 181,476 439,952 142.448 1,286,481 


W Withheld to avoid disclosing individual company confidential data; included with Undis- 
tributed." 

1 Includes brass mills, brass ingot makers, and brass foundries. 

3 Includes producers of zinc-base Alloy for diecastings stamping dies, and rods. 

3 Includes slab zinc used in rolled zinc products and in zinc oxide. 

* Excludes remelt zinc. 
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Table 21.— Production and shipments of zinc pigments and compounds in the 


United States 
1973 1974 
Shipments Shipments 
Pigment or — — — 
compound Produc- Value? Produc- Value ? 
tion Quantity ———————————— tion Quantity —————————— 
(short (short Tota] Average (short (short Total Average 
tons) tons) (thou- per tons) tons) (thou- per 
sands) ton sands) ton 
Zinc oxide* ... .... 252,475 252,833 $88,878 $350 256,355 282,542 $144,078 $620 
Zinc sulfate 43,866 45,197 5,610 122 46.135 44.135 9.048 205 


1 Excludes leaded zinc oxide, lithopone, and zinc chloride; figures withheld to avoid disclosing in- 
dividual company confidential data. 

3 Value at plant, exclusive of container. 

3 Zinc oxide containing 5% or more lead is classed as leaded zinc oxide. 


Table 22.— Zinc content of zinc pigments ' and compounds produced by domestic 
manufacturers, by source 


(Short tons) 
1978 1974 
Zinc in pigments Zinc in pigments 

Pigment or and compounds Total and compounds Total 

compound produced from— zinc in produced from— zinc in 
——————————————— pigments ———————————————— pigments 
Secon- and Secon- and 
dary compounds dary compounds 
Ore Slab mate- Ore Slab mate- 
zinc rial zinc rial 

Zinc oxide 112,638 67,467 $1,821 211,916 110,664 66,271 28,571 204.506 
Zinc sulfate . 6,339 EN 8,226 14,565 4,806 as 9,570 13,876 


1 Excludes leaaed zinc oxide, zinc sulfide, and lithopone; figures withheld to avoid disclosing indi- 
vidual company confidential data. 


Table 23.— Distribution of zinc oxide shipments, by industry * 
(Short tons) 
Industry 1970 1971 1972 1973 1974 
, . ato eee 111,421 124,472 129,170 129,462 108,976 
PINGS onsen iauna oo a 21,894 24,990 27,244 26,115 17,029 
Ceramics `. 9,011 8,125 10,702 11,678 12,177 
Semen ee, 19,435 18,901 22,781 26.187 35.167 
Agriculture .......... . LLL LL LL LLl c cll c.l 2,246 1,615 1,101 2,044 6,066 
Photocopying --------------- -a 81,850 84,504 86,190 38,724 84.577 
ek 17,426 14,896 18,679 18,623 18,550 
Total EEN 213,288 221,508 245,867 252,838 232,542 


boc KE information on leaded zinc oxide shipments prior to 1971, refer to the 1970 Minerals Year- 
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Table 24.— Distribution of zinc sulfate shipments, by industry 


(Short tons) 
Agriculture Other 3 Total 
Year — — — 

Gross Dry Gross Dry Gross Dry 

weight basis weight bas is wein ht bas is 
hh nin Meee y ER $c 17,218 14,803 36,856 26,572 54,069 41,375 
II ³ð K EE 16.268 13.812 33,035 28,690 49,303 42,502 
Kr EE be 10.496 8,602 29,099 25.935 89,595 34,537 
D EE EE 13,909 8,353 31,288 24,902 45,197 83,255 
pbyr in ee ee ͤ ek 14,508 8,677 29,627 18,245 44,185 26,922 


1 Includes rayon; Bureau of Mines not at liberty to publish separately. 


Table 25.—Stocks of slab zinc at zinc-reduction plants in the United States, December 31 


(Short tons) 
Stocks 1970 1971 1972 1973 * 1974 
At primary reduction Pant r 123,456 748,090 1 28,843 25.229 38.293 
At secondary distilling plants 738 475 1.225 718 1.427 
rr ³o0¹¹ . ³é K r 124,194 748,574 7 80,068 25.947 89,720 


Table 26.—Consumers stocks of slab zinc at plants, December 31, by grade 


(Short tons) 
Special 
Date High High Inter- Brass Prime Remelt Total 
Grade Grade mediate Special Western 
Dec. 31, 19788 47.775 9,703 2,296 14,314 89,260 969 114,817 
Dec. 31, 197 61,379 14,784 4,205 82,395 97,891 95 210,749 


Table 27.—A verage monthly U.S., LME, and European Producers’ prices for 


Prime Western Zinc and equivalent 
(Metallic zinc, cents per pound) 


1973 1974 

Month United LME European United LME European 

States cash producer States cash producer 
January EEN 18.66 17.68 18.49 $1.17 60.18 80.26 
February .......-.-...---....-2222222-2..----2 19.28 19.12 19.05 81.90 68.57 80.96 
ͤĩõõĩ˙t]⅛˙Ü¹i¹¹ä ⁵²˙ů⁴ꝛ a a end 19.85 21.50 21.81 32.64 18.76 33.37 
BOO echo Sos eS ota ci os C 20.32 23.25 21.41 34.82 78.90 35.77 
ß EE 20.39 24.88 21.81 34.78 80.61 86.18 
Er TE RN y 20.81 29.71 283.46 34.95 68.79 85.78 
EP a essc NE deir cm E 20.34 88.09 24.58 86.40 49.65 35.77 
U ³·Üðꝛ1 ũ ůU 4A. 8 20.34 41.48 24.71 37.62 48.27 85.11 
September ........ LL LLL c LLL lll lLl22-22ll 20.81 44.20 25.00 89.26 41.26 86.41 
Oe ddt emo Iu eee eee 20.37 52.65 27.55 39.33 38.42 38.10 
November ..... rn! 20.85 78.81 28.42 39.23 35.96 37.97 
December ` rr 27.87 13.29 $1.54 $9.24 84.95 88.04 
Average for year ________________-___ 20.66 88.55 24.00 35.95 56.13 35.29 


1 London Metal Exchange. 
Source: Metals Week. 
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Table 28.—U.S. exports of zinc, by country 


1972 1973 1974 

Destination Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 

tons) sands ) tons) sands ) tons) sands ) 

Unwrought zine and zinc 
alloys: 

Belgium-Luxembourg ` ` NS ea 1,964 $1,209 4,370 $3,578 
C 56 $57 3,050 2,876 9,094 9,474 
6 racine ptas bieten 3 iz: 72 72 
Hr, EES 119 219 1,565 804 1,333 948 
TTT 17 10 462 610 988 1.511 
8 5 3 1.891 992 1.385 1.083 
Costs em Lu cuc ES Bä 673 317 678 185 
Dominican Republic . ` E zx 106 43 293 201 
EK Salvador ..—-— e 1 1 531 281 456 347 
1 Se Be — 22 810 278 
Germany, West Ge ss 1 1 104 81 
olo EE ENEE = Sg be 373 515 
Guatemala ` 1 1 518 281 674 831 
VTT, TEE 1 1 300 229 1 3 
CC z SE 1 1 226 331 
——ͤ — SC pn 403 289 707 394 534 978 
ORION ee HOPES EE 3 4,619 3,661 2,385 2,498 
Korea, Republic f em d 355 1,301 1,885 
MaSSEUS. o olie enm ie Wi 108 75 11 16 
MONO EE 5 4 99 76 144 158 
Netherlands 2 1 1.498 621 3.399 2.547 

MEYORGS. 235540554. 3 2 112 43 
1 1.037 634 47 51 107 70 
CCC 5 8 299 145 282 300 
Philippines 5 3 1.407 922 1.925 1.926 
Singapore ------------- 1 1 113 81 491 530 
P 11 7 50 31 60 34 
Switzerland * ‘ai 964 328 12 

P 42 23 17 14 185 173 
. MN S 65 51 227 247 
United Kingdom M 3,788 569 841 861 1,965 1,381 
FCC 262 119 2.151 1.411 2,947 3,256 
Vietnam, South ` . d PE 110 23 441 399 
(92.7 a ˙ -A EOR PORA 140 81 196 182 428 464 

ji | ee ee 6,507 1,979 25,140 16,475 37,927 36,610 

Wrought zinc and zine 
alloys: 
. => >å 22 23 3 5 
Argantina EE EE 32 23 28 21 19 26 
BINA. ul ies 58 51 21 29 10 113 
Belgium- Luxembourg 43 55 648 350 5,143 3.220 
PC ———— 9 12 101 29 140 
6 4.694 2.607 4.043 2.239 3.659 2.797 
F 27 67 
Colombia ...... dide kr 7 5 33 $1 58 79 
Coasta. Blk menm 12 12 11 11 10 18 
Dominican Republic ` . 23 14 21 17 15 22 
MOS ssp on eed 8 8 27 29 45 62 

CTC 9 8 36 25 9 10 
N 10 10 72 53 11 29 
p. cs. Bree zq repo 33 39 56 62 59 77 
Germany, West. 26 48 302 135 30 193 
Hong Kong ..... * 6 5 49 38 204 212 
eee aso enano ne MS es =a Se 150 224 
CTT 84 60 82 64 55 65 
dad, oeren 26 23 10 16 21 41 
SEDES. aor cL esie oe 28 29 60 57 44 47 
e ae ps 41 31 34 21 34 30 
Beh cs —— diac EEN 169 120 184 249 211 209 
Netherlands w 3 6 3 6 572 123 
New Zealand `. 15 10 62 43 85 91 
C 2 7 21 25 16 
Philippines 15 slm 102 51 172 114 351 169 
Singapore 1 1 u 10 40 51 
South Africa, 

Republic of 173 150 139 137 271 369 
C Sé Si s 70 59 201 257 
Sweden ord adde e 39 24 4 4 
Syrian Arab Republics . ut 2 9 7 40 39 
C ee Beete 4 3 86 67 61 82 
Thus De 22 13 66 38 33 24 
United Arab Emirates . 1 2 10 12 167 337 
United Kingdom | |. 151 171 162 78 340 215 
VC Vw EEN 139 124 140 134 272 407 
Other’ aen 3 328 235 122 156 348 543 

05021 a EE 6,288 8,949 6,983 4,449 13,078 11,086 


Digitized by Google 


Year 
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Table 29.—U.S. exports of zinc, by class 


Blocks, pigs, anodes, etc W rought zinc and zinc alloys 
Unwrought Sheet, plates, Angles, bars, 
Unwrought alloys and strip Dipes, rods, etc. 
Quantity Value Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands ) tons) sands) tons) sands) 
4,324 114 2.183 31.265 2.419 32.138 3,869 $1.811 
14.566 R,259 10,574 8,216 2.480 2,100 4.503 2.349 
19,062 16,511 18,865 20,009 3,487 8,842 9.591 7.244 
Waste and scrap Dust (blue powder) 
Quantity Value Quantity Value 
(short (thou- (short (thou- 
tons) sands) tons) sands) 
RIORUM DR 1,105 $297 341 $134 
dl hh 6,366 2,307 666 410 


—————— 8 10,936 5,461 1,152 819 
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Table 30.—U.S. exports of zinc pigments 


1973 1974 
Kind Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands ) 
Zine oxide «4 r 7,076 r $2,083 12,245 $6,438 
Lithoponn kk 986 357 1.185 967 
Tot! * 8,062 1 2,440 18,480 7,406 
r Revised. 
Table 31.—U.S. imports for consumption of zinc, by country 
1972 1978 1974 
Country Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands ) tons) sands ) 
ORES AND CONCENTRATES 
(zinc content) 2 
Argentina ..........-...-.-.--.-- Ga Se 8 (*) 6 $1 
Australia --_------------------ 926 $186 1,248 $181 4,134 522 
Bolivia. a olcercozes ena ee 77 21 8 1 1 (3) 
Brasil: KEE Spe ae 97 15 EX KOH 
Canada 2: ocnlos aC e 109,720 15,874 88,4338 15,199 13,635 18,678 
Germany, West ... .........-- 1,162 260 848 147 ES SE 
Guatemala ..........--...--.-- Se Se 673 101 ds SE 
Honduras 3,680 547 15,987 2,325 18,033 3.793 
Ireland gd mss 2,175 868 2,021 402 883 152 
al SE x Ss SE 5 1 
Messe ee 89,282 4,530 r 30,985 1 4,844 26,647 6,480 
Nicaragaua —.._____..--__----- -— ES 1,330 155 1,489 236 
Peru encode cones 8,000 1,304 r 12,544 r 1,888 8,900 1,567 
South Africa, Republic of 9,041 1,185 ee = - E 
r Nm 174,063 24,275 7 154,174 r 24,708 133,733 81,480 
BLOCKS, PIGS, OR SLABS 
Angola cl2-iccoeswa wem E Lc 8 x 1,922 1,289 
Australian 41.079 14.863 41.415 18,892 88,909 29,903 
Belgium-Luxembourg ......-... 39,616 13,998 r 39,682 r 20,963 30,379 81,253 
Büg art SE? ze 221 199 8 uu 
, eeu seu 272,493 92.255  * 844,819 * 148,302 278,075 184,095 
, 909 301 121 46 = 8 
Finland | 221222222 lex 5,102 1,416 14,183 5,581 10,590 6,998 
Faneeeee 11.825 4.225 10.671 5.667 4.477 5.271 
Germany, Weet 31,358 11,551 8,203 4,562 8,171 1,890 
Hong Kong ......-...--------- oe mee d S 110 109 
Italy eebe 8 n Se Se e 1,685 9,404 
/«?Ü—eẽé 8 30,072 10,968 42,668 19,039 50,827 55,919 
Liberia .......-...-..-.--..--- em = = I 2.731 2,008 
Mexico ........-......----...- 8,394 2,216 1,918 732 25,675 21,952 
Mozambique .............-.-.- E m^ oe SS 558 364 
Netherlands 14.001 5.096 8,036 1,997 4,895 5,279 
Norway ......-.-..-----.---.- m Do 220 300 149 112 
Fl ³ðAW 8 30.625 9,760 19.843 7,171 $1,101 24,807 
Poland .L2l-alcal.aclnr-exksme-e 4,418 1,584 r 14,498 r 9,332 8,922 9,968 
Singapore ES WS Sg Si 229 204 
South Africa, Republic of ...... im a 329 264 774 615 
inn. ee oe oe 1,102 881 11 10 2,413 2,540 
Taiwan -——— PS ES 221 112 MP m 
U.S.S.R EE me 8,599 2,111 221 261 
United Kingdom ............-. 1,553 568 r 8,808 T 5,151 5.447 4.938 
Vugos lata 1.543 589 r 8,997 T 9,245 11,752 14,269 
Kë EE EE 22,498 6,860 28,440 12,488 17,838 11,772 
Zambia eet ed eet 25 T 278 140 Lu vum 
the 23.30 ite EET 60 21 130 47 EN Se 
Tote EE 516,648 176,707 1 590,751 r 218,628 543,806 431.250 
r Revised. 


1 Does not include zinc ores and concentrates for refining and export: 1972: Canada 4.787 short 
tons ($735,225) ; Mexico 171 short tons ($27,437) ; Ireland 176 short tons ($17,439) ; the Nether- 
lands 98 short tons ($17.595); Belgium-Luxembourg 16 short tons ($2.690). 1978: Canada 3.979 
short tons ($790,625) ; Mexico 11.816 short tons ($1,832.675) ; Honduras 875 short tons (3126,607) ; 
Nicaragua 5.431 short tons ($363,030); Peru 1.287 short tons ($516,447) ; Ireland 156 short tons 
($15,467). 1974: none. 

2 Less than % unit. 
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Table 32.— U.S. general imports of zinc, by country 


1972 1978 1974 

Country Quantity Value Quantity Value Quantity Value 

(short (thou- (short (thou- (short (thou- 

tons) sands) tons) sands) tons) sands) 

ORES AND CONCENTRATES 
(zinc content) 
Australii nnn 5.871 $239 7.282 $288 5.606 $652 
TEE 135,534 19.483 124.261 22.057 162,482 51.104 
Germany, Wet. 1.162 260 848 147 Em = 
Guatemala 723 130 NC Si "M 88 
Honduras e 17.370 2.415 6.029 539 6.232 8,184 
Ireland llle v -4—x LE 5,918 AL? 2,001 401 1,075 160 
JADEN luno ³ð A 8 "T ER 519 93 e eum 
Mexico | ........-..22.-2-222.- 57,315 7,106 1 34,459 r 5.116 24,1838 7,509 
Nicargumd sss ei 10.960 1,163 11,244 1,324 10,639 4,176 
PPE EEN 15,256 2,007 12,981 1,312 13,860 4,341 
South Africa, Republic of 4,690 119 d en s "n 
n . Ge e EN ES 13,317 1,992 
Turkey notes culum met LS SÉ SE zt: 8 2.647 911 
Other 22 522 du A 9 (1) 10 (1) 2 2 
Sl! ⁵ 254,868 34.467 1 199.634 r 31,777 240,048 74,031 
BLOCKS, PIGS, OR SLABS 
Angola -2222-222 22 ae WS D 1.922 1,289 
Australia `, 39.623 14,441 42.07 19,256 38,909 29,903 
Belwium-Luxembourg .......... 39,616 13,998 F 40,128 r 21,359 30,379 81,253 
Bulgarie AT 2 221 199 SE me 
Gangs 271.130 91.826 344.819 148.302 210,156 182,714 
Ecuador gan mE Weemmc 909 301 121 46 Sc 
FRA. 8 g. 583 2.572 14.183 5.581 10.590 6.998 
FRANCO: cee Les ull 8 11,525 4,225 10,727 5,105 4,477 5,271 
Germany, Weet 81,358 11,551 8,203 4,562 8,289 8,008 
Hong Kong ...........-.----.- ES "| SS "e 110 109 
Italy: een tee ns at Ee e 7.911 9,683 
I KT 80,072 10,968 42,668 19,039 52,674 57,651 
Liberia mu "c Ss Se Bé 2,131 2.008 
Mexico ͤĩ˙“uẽꝛ̃ ⁰ eei eL. 8,394 2,276 1,913 782 23,515 21,750 
Mozambique `... RA WS be Sg 558 364 
Netherlands 14.001 5,096 3.229 2.095 5,228 5,708 
NORWAY. eege alude n rad 220 300 149 112 
Perd EE 30,625 9.760 19.343 7,171 31,101 24.807 
Fl! uere 4,199 1,514 r 13,388 r 9,279 9,253 10,311 
Romania 5,526 1,608 m me dic ahs 
Singapore d EM SE Se 229 209 
South Africa, Republic of x E Es 329 264 774 615 
J!!!! 8 1.102 381 11 10 5.059 4.832 
USSR EE Ee -" f 8,599 2.777 221 261 
United Kingdom .............- 1.553 563 r 9,028 r 5,868 5.117 4,677 
Yugoslavia `... 1.543 589 r 4,997 r 9.245 12.348 14.770 
/ Cu til 22.493 6.860 28,440 12,488 17,838 11,772 
Zambia ove a se m ae 278 140 c ic 
Omer eei e a He 60 21 130 41 OS c 
Total ou AAA 522.612 178,545 7 592,046 r 274.465 589.588 435,070 
r Revised. 


1 Less than unit. 
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Table 33.—U.S. imports for consumption of zinc, by class 
Ore Blocks, pigs, Sheets,plates, strips Waste and 
(zinc content) slabs ! other forms scrap 
Quantity Value Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) tons) sands) 
1972 174.063 $24,215 516,643 $176,701 485 $310 814 3285 
1973 r T 164,174 r 24,708 * 590,751 * 278,623 236 159 1.537 583 
197174444 133,733 31,430 543,806 431.250 640 568 2.418 1.241 
Dross and skimmings Zinc fume Dust, powder, 
(zinc content) (zinc content) and flakes 
Quantity Value Quantity Value Quantity Value Total 
(short (thou- (short (thou- (short (thou- value * 
tons) sands) tons) sands) tons) sands) (thousands) 
Io eats 1,936 $358 3.139 $481 r 9,199 r $8,825 $206,191 
19788 2.328 506 r 17,953 r 2, 810 4,813 2,468 T 304,557 
1974 ..........-- 3,563 1,786 18,235 3,283 9,131 9,799 479,357 
r Revised. 
1 Unwrought alloys of zine were imported as follows: 1972, 187 short tons ($77,504) ; 1973, 1,346 


short tons ($709,322); 1974, 11,491 short tons ($11,397,967). 


2 In addition, manufactures of zinc were imported as follows: 


1914, $562,521. 


1972, $265,089; 1978, $607,998 ; 


Table 34.—U.S. imports for consumption of zinc pigments and compounds 


Kind 


Zine oxide 
Zine sulfide 
Lithopone 

Zine chloride 
Zinc sulfate 
Zine cyanide 
Zinc hydrosulfite 
Zinc compounds, n.s.p.f 


—— — — —— — — — 


wee wen 44 — — — —À — E e mm a 


em e w a e E rm rm E —— — 


-—— —— ³ꝛ z — —2—— —E em 


1973 


Quantity 
(short 
tons) 


r 27,811 r 
854 


1974 

Value Quantity Value 
(thou- (short (thou- 
sands) tons) sands) 
$11.535 26,088 $19.427 
428 789 473 

29 262 139 

536 2.227 1.264 

699 7,906 2.439 

52 116 149 

1 74 59 

785 1,974 2,098 

r 14,071 39,436 26.048 
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Table 35.—Zinc: World mine production (content of ore) by country 


(Short tons) 
Country ! 1972 1973 1974 » 
North America: 
KE, Te ME T 1,244,142 1,352,074 1,278,139 
Guatemala (exports) EDEN MEE DNE r 929 309 e 
;; 8 25.678 21.681 26.411 
„„. ⁵ ³ 8 299,656 299,137 289,594 
Nicaragua EE 19,285 12,228 16,334 
United State 418,318 478.850 499,873 
South America: 
A! ³⅛WiAn ⁰ r 49,083 44,749 41,010 
Bolivia EE 46,372 51,038 58,145 
r . 1 49,162 r * 55,000 * 65,000 
7 ³⁰.1 1.281 1.766 3.692 
Colombia ----------------------------------=- e 90 161 1 
Ecuador Ehe p RE 54 - 223 
PI ð² m mtr EIC es r 414,611 451,072 491,888 
Europe: 
Pill] WC ——— 22,575 24,411 23,128 
Bunt; y 88.000 88.000 * 90,000 
Czechoslovaki «kk 1 10,207 11.000 18,200 
Finland eerste W 54,998 64,681 64,851 
France MERCED CI DK RE 14.650 14,705 15,720 
Germany, East? ee Gebeier esL 8,800 6,600 
Germany, West ___..._.---------------------- 134,188 185,411 127,916 
Pe oc c eee x E Ee r 19, 623 20,765 .000 
Greenland ----------------------------------- NS 29,983 97,554 
Hungary €* . eiue 5.300 5,3 8,800 
Ireland sco ee eee ew Se SLY cee r 104,630 75,828 78,080 
y EE r 113,100 86,640 83,952 
Norway EE * 16,108 21,839 24,144 
TA] ↄ A r 245, 150 231.500 288,100 
Fon eee vns 1,971 
Romania (recoverable) * ____._.____..._-----_- 44,000 46,000 47,000 
Spáin. oes a eee ea ee r 98,583 104.118 103,324 
Sweden: d et ee nue 125.364 130,670 120,042 
USSR A. -——————Á——— 88 111,000 740,000 750,000 
United Kingdom ............................- 1,367 3.207 * 3,900 
Nusse t 88 106,628 107, 896 * 186,800 
Africa: 
ABer! 8 r 18,783 15,870 29,100 
Congo, Republic of ..................... nune 2.373 2.980 2,650 
Moroco EE 21,600 19.312 15,210 
South Africa, Republic off 2.215 18,751 87,513 
South-West Africa, Territory „„ 38,296 41.798 5 45,982 
GER ana te cua folie Ee r 11,240 8,163 6,268 
TEE r 110,496 97,000 99,000 
Ecu)gr rmm r 77,710 80,690 90, 500 
Asia: 
Burma cco. mm 3 : r 4.546 4,202 4,131 
China, People’ s Republic off 110,000 110,000 110,000 
India EE 9,716 13,682 16,651 
irant olo cod Dea kt 88 51,596 18,820 90,940 
Japan AE r 161,529 290,964 265,513 
Korea. Nr,, cec r 165,000 * 176,000 178,000 
Korea, Republic of. ......................- r 41,186 53,263 46,590 
Philippines "Se Ee uc due 5,074 5,921 8,567 
Thailand? 2222: 222222222222 ĩð 88 NE 66 16,500 
Turkey ........ Ge 8 27,155 24,486 26, 500 
Oceania: 
Will ĩðydſd r 558,932 524,102 499,901 
New Zealand ... .. ........................- 1.821 1,423 E 
Total FCC r 5. 992,071 6.296.833 6.384.381 
* Estimate. P Preliminary. r Revised. 


lIn addition to the countries listed, North Vietnam also produces zinc, but information is in- 
adequate to make reliable estimates of output levels. 

2 Zinc content of concentrates. 

3 Sum of production by COMIBOL and exports by medium and small mines. 

Data are compiled from operating company reports of Tsumeb Corp. Ltd. South-West Africa 
Co. Ltd. and South African Iron and Steel Industrial Corp. Ltd. (ISCOR) for Imcor Zinc 
(Pty.) Ltd.'s Rosh Pinah mine. Data from Tsumeb Corp. Ltd. are for calendar years; data from 
other companies are for fiscal years ending June 30 of the year stated. 

© Figure comprises reported production of Tsumeb Corp., Ltd. and South-West Africa Co., Ltd. 
plus an estimate for Rosh Pinah mine. 

* Year beginning March 21 of that stated. 

" Contained in zinc concentrates. Additional quantities of zinc may be contained as a byproduct 
in lead concentrates produced, but information is inadequate to make reliable estimates of such 
production, if any. 
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Table 36.—World smelter production of zinc, by country 


(Short tons) 
Country ! 1972 1973 1974 P 
North America: 
Lë TEE 524,885 587,038 469.8984 
TK CO uoce ence xL LU ri e ELIT r 92,360 78,730 147,013 
United States «44 633,180 583.479 655,188 
South America: 
Ain... r 44,974 39,350 41.0 10 
l es age ⁵⅛ðiâd m0 y es 17,149 24,580 83,641 
Perü mec de ou ⁰ ⁰mr eee UE 14,032 18,959 16,012 
Europe: 
hh ĩðᷣ 18.604 18,738 18,133 
Belgium ? eebe a ee ee ee ee r 286,274 309,846 $23,602 
Bulgnrig *. ß e r 88,000 88,000 93,000 
Finland c ee ee EE 89,393 88,915 101,177 
Fl...... 8 288,211 285,915 304.806 
Germany, East*3 | ! 17,000 20.000 20,000 
Germany, West ________-_-____________ ee r 235,450 265,880 275,140 
Italy eege 171,807 200,633 216.537 
Netherlands. r 55.450 33.620 86.200 
Norway s;; x ses ee r 80,852 88,741 79.277 
, . . s B nt nc 251,300 259,000 256,500 
None 44.000 46.000 47.000 
SJ aic luec d a Ar D e a 109.854 118,024 142,692 
See See — !:... E 717.000 740.000 750.000 
United Kingdom nn 81,379 92,440 93,030 
Yugoslavia? .... „„ 63,617 69,579 95,218 
Africa: 
South Africa, Republic off r 52.360 64,040 15,000 
ENEE 13,139 74,678 10.500 
l ⁰⁰y 61,711 58,814 64,329 
Asia : 
China, People’s Republic f 110,000 110,000 110,000 
III we ͥ ¼ . eo deo Ld 27,808 14,010 23.262 
7 ˙5·Ü¹·. yk k ww! oe ey 887,114 929.224 936.850 
Korea, North* ......... -. LLL c cll Lll. ee 132,000 143,000 145.000 
Korea, Republic of, 11,576 13,878 12,729 
Oceanía: Australia `. r 325,215 327,578 305,154 
ff EE r §,655,754 5,847,689 5,968,184 
* Estimate. P Preliminary. r Revised. 


1In addition to the countries listed, North Vietnam also produces zinc, but available information 
is inadequate to make reliable estimates of output levels. 
3 Includes production from reclaimed scrap. 


Zirconium and Hafnium 


By Sarkis G. Ampian ` 


Zircon production and sales by domestic 
mining companies increased 8% in tonnage 
and 50% in value in 1974 above that in 
1973. Zircon exports decreased 26% from 
28,921 tons in 1973 to 21,487 tons in 1974 
while imports decreased 36% from 98,023 
short tons in 1973 to 62,504 short tons 
in 1974. Exports of zirconium metal and 
zirconium alloys generally increased in 1974 
while zirconium oxide declined. Produc- 
tion of zirconium-bearing compounds for 
chemicals and refractories also increased. 
Zircon consumption by foundries decreased 
from 92,500 short tons in 1973 to 80,000 
tons in 1974. Some hafnium was also pro- 
duced. 

The 1974 worldwide zircon supply-de- 
mand picture was characterized by an 
initial strong demand, increasing supply 
and prices, and a weakening in demand 
at yearend. Domestically, zircon reflected 
the worldwide situation and was in tight 
supply during most of the year because of 
increased demand, largely in manufacturing 
specialized refractories and abrasives, which 
resulted in an inventory problem when 
shipments abruptly declined in the last 
quarter. Increased domestic production was 
more than sufficient to offset the decreased 
supply brought about by the nearly 40% 
decline in zircon imports. 

Recycling of spent foundry zircon and 
substitution. of chromite and aluminum 
silicate-minerals for some zircon foundry 
applications were also commonplace. AMAX 
Speciality Metals Corp., one of the two 
zirconium and hafnium sponge producers, 
and Stauffer Chemical Co, one of the 
two metallurgical-grade zirconium tetra- 
chloride producers, ceased production in 
September 1974. 

Zircon use was largely in foundry sands, 


refractories, abrasives, ceramics, and as a 
source of zirconium metal. The metal was 
used mostly in nuclear reactors, in cor- 
rosion-resistant equipment for industrial 
plants, and in refractory alloys. Hafnium 
was used in nuclear reactors, in flashbulbs, 
and in refractory alloys. 

Legislation and Government Programs.— 
The Statistical Supplement to the Stockpile 
Report to Congress, December 31, 1974, 
showed no objectives for zirconium and 
hafnium materials. Excess stocks of 15,998 
tons of Brazilian baddeleyite and 1 ton of 
zirconium metal powder were sold. The 
U.S. Atomic Energy Commission (AEC) 
had an inventory as of June 30, 1974, of 
approximately one-half ton of zirconium 
crystal bar and scrap, 937 tons of zirconium 
sponge, 163 tons of Zircaloy ingot and 
shapes, one-half ton of hafnium scrap, 5 
tons of hafnium oxide, one-half ton of 
hafnium sponge and shapes, and 39 tons 
of hafnium crystal bar. 

A Food and Drug Administration (FDA) 
advisory panel submitted a recommenda- 
tion to FDA challenging the safety of 
products containing zirconium compounds. 
The panel suggested that these compounds 
may break down to form other compounds 
that could cause lung damage to users. 
Industry spokesman called the panel's 
recommendations and suggestions as “hypo- 
thetical and speculative" and intimated 
that conclusive evidence, based on exten- 
sive animal inhalation studies on these 
products, would be presented at an im- 
pending meeting and fully exonerate their 
products from any lung-related problems.“ 


oe scientist, Division of Nonmetallic Min- 
erals 

2 Chemical Week. Spray 103 Challenged. V. 
115, No. 24, Dec. Il, 1974. p. 
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Table 1.—Salient zirconium statistics in the United States 
(Short tons) 
Product 1970 1971 1972 1973 1974 

Zircon: 

Production ............ me EE en W W W WwW w 

Exports 2-oncancxecacescaaceucememimdu eim 4,836 9,429 17,860 28,921 21,487 

Imports Zeie 94,759 96,387 67,537 98,023 62,504 

Consumption * NN e en 1145,000 1166,000  Á1168,000 14175,000 1167,000 

Stocks, yearend, dealers and consumers 52.000 42,500 44,500 51,600 41,900 
Zirconium oxide: 

Prodi 4.957 10.770 12,020 14,300 11,630 

Producers’ stocks, yearend® ............. 1,050 680 942 648 1,480 


* Estimate. W Withheld to avoid disclosing individual company confidential data. 


1 Includes baddeleyite: 
1974—* 2,950 tons. 
3 Excludes foundries. 


1970—355 tons; 


1971—871 tons; 


1972—885 tons: 1978—1,019 tons; 


3 Excludes oxide produced by zirconium metal producers. 


DOMESTIC PRODUCTION 


E. I. du Pont de Nemours & Co. and 
Titanium Enterprises, Inc., were the only 
major producers of zircon mineral con- 
centrate in the United States. Zircon was 
recovered from mineral sands at the dredg- 
ing and milling facilities owned by du 
Pont at Starke, Fla. ; by Humphreys Mining 
Co. for du Pont, near Folkston, Ga.; and 
by Titanium Enterprises at Green Cove 
Springs, Fla. Production data were with- 
held from publication to avoid disclosing 
individual company confidential data. The 
combined zircon capacity of these three 
plants is estimated to be 135,000 tons per 
year. 

Humphreys Mining Co. ceased mining 
and wet mill operations at Folkston about 
midyear and resumed these operations at 
yearend across the St. Marys River at a 
new deposit near Boulougne, Fla. The com- 
pany's zircon dry mill was still located at 
Folkston. Du Pont began constructing a 
new facility for producing Zircore, their 
popular new low-cost zircon-aluminum sili- 
cate foundry sand. 

Ethyl Corp.'s planned operation for re- 
covering heavy minerals, zircon, monazite, 
rutile, and ilmenite, from the McNairy 


formation in the vicinity of Kentucky Lake 
near Paris Landing, Henry County, Tenn. 
has met with opposition from local 
environmentalists. The company, by con- 
ducting tours through its pilot plant and 
mine site, was attempting to demonstrate 
to representative groups that the State's 
mining regulations will be complied with 
and that the operation will be both com- 
patible and nonpolluting to the area. 

Statistical data on production of zir- 
conium sponge, ingot, and scrap and on 
hafnium sponge and oxide are also with- 
held to avoid disclosure of company con- 
fidential data. Approximately 2,500 tons 
of alloys containing from 3% to 70% 
zirconium was produced in 1974. 

Three firms produced 36,400 tons of 
milled (ground) zircon, a decrease of 2696 
from the reported 1973 production. Six 
companies, excluding those that produce 
metal, produced 11,630 tons of zirconium 
oxide. Oxide production in 1974 decreased 
nearly 1996 below that reported in 1973. 

Hafnium crystal bar, produced by several 
firms, amounted to 40 tons, compared with 
41 tons in 1973. 


ZIRCONIUM AND HAFNIUM 
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Table 2.— Producers of zirconium and hafnium materials in 1974 


Company Location Materials 
ZIRCONIUM MATERIALS 
AMAX Specialty Metals Cord „ Akron, N.Y iens Ingot, sponge. 
2 3 Parkersburg, W. Va ... Sponge. metal 
chloride, oxide. 
Babcock & Wilcox Co., Nuclear Materials Div — Parks Township. Pa .. Powder, alloys. 
Barker Foundry Supply Co 22222 Los Angeles, Calif .... Milled zircon. 
The Carborundum Co 44442 Falconer, Y tee Refractories. 
C. E. Refractories, Div. of Combustion St. Louis, o : 
Engineering, Inc. King of Prussia, Pa .. Refractories, zircon. 
Continental Mineral Processing Corp Sharonville, Ohio Milled zircon. 
Corhart Refractories CO 22222222 Buckhannon, W. Va., Refractories. 
Corning N.Y. and 
Louisville, Ky. 
E. I. du Pont de Nemours & Co Wilmington, Del ...... Zircon; foundry 
mixes. 
Foote Mineral Co Cambridge, Ohio ...... Alloys. 
A. P. Green Refractories Co., Remmey Div Philadelphia, Pa ...... Refractories. 
Harbison-Walker Refractories ... ~~~... 2... Mount Union, Pa ..... Do. 
Harshaw Chemical Co. Ine Cleveland, Ohio Oxide, ceramics. 
Hercules, Inc., Drakenfeld Div -——-. Washington, Pa ....... Ceramic colors, 
milled zircon. 
IC KEE Bow, N.H ...........- Oxide. 
M & T Chemicals, Ine Andrews, S.C ........-- Milled zircon. 
Magnesium Elektron, Ine MEN —.— Secaucus, N.J 77 Alloys, chemicals. 
NL Industries, Inc., Titanium Alloy 
Manufacturing Div. (TAM). Niagara Falls N.Y .... Milled zircon, oxide, 
alloys, chloride. 
Charles Taylor Div ..........-.--...------- Cincinnati, Ohio ....... Refractories. 
E South Shore, R Do. 
Norton ))))!!! Er ͤ kk Huntsville, Ala .......- Oxide. 
Ohio Ferro-Alloys Corp 22222222 Brillant, Ohio 2 Alloys. 
Ronson Metals Cord Newark, N. ......----. Baddeleyite (oxide). 
Sherwood Refractories Co ... 2... LL LL LL Lll. Cleveland, Ohio Zircon cores. 
Shieldalloy Corr Newfield, N97 Welding rods, alloys. 
Stauffer Chemical Co Niagara Falls, N.Y .... Chloride. 
Teledyne Wah Chang Albany Corp Albany, Oreg .--------- Oxide, chloride, 


Titanium Enterprises, Ine 
Tizon Chemical Corp 
Transelco, Ine 


Ventron Corp 
Zedmark, Inc 


HAFNIUM MATERIALS 
AMAX Specialty Metals Corp 


Do 
Babcock & Wilcox Co., Nuclear Materials Div 
Teledyne Wah Chang Albany Corp 


Green Cove Springs, Fla 
Flemington, N.J 
Dresden, N.Y VI 
Alloy, W. Va., and 

Niagara Falls, N.Y. 

Beverly, Mass 
Butler, Pa .......---.-- 
Cleveland, Ohio 


eg -— 4D Gn —— 


Akron, N.)! 


Parkersburg, W. Va ... 
Leechburg, Pa 
Albany, Oreg 


sponge, ingot, 
powder, crystal 


Chemicals, ceramics. 
Alloys. 


Alloys, oxide, sponge. 

Refractories. 

Oxide, refractories, 
ceramics. 


Sponge, crystal bar, 
ingot, scrap. 

Oxide. 

Crystal bar. 

Oxide, sponge, 
crystal bars, 
ingot. 
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CONSUMPTION AND USES 


Zircon consumption in the United States 
in 1974 was estimated at 167,000 tons. 
Consumption of zircon concentrate and 
milled zircon was 80,000 tons for foundries, 
40,000 tons of refractories, 15,000 tons 
for zirconium oxide, 1,600 ton for zir- 
conium alloys (excluding zirconium- base 
alloys) and 30,400 tons for all other uses. 
Foundries consumed approximately one-half 
of the domestic zircon production; the 
remaining half was consumed by refractory, 
abrasive, ceramic, metal and other indus- 
tries. Domestic zircon also was marketed 
in proprietary mixtures for use as weighting 
agents, zircon TiOs blends for welding rod 
manufacture, and zircon-refractory heavy 
mineral (kyanite, sillimanite, and stauro- 
lite) sand blends, for foundry sand, and 
sand-blasting applications. The zircon-bear- 
ing foundry sand was reportedly designed 
to provide consistent high-quality per- 
formance at low cost for critical casting 
applications. 

Imported Republic of South Africa bad- 
deleyite ore in 1974 was used principally 
in the manufacture of alumina-zirconia 
abrasives and also in ceramic colors, re- 
fractories, and for other uses. 

Preliminary Bureau of the Census figures 
for 1974 showed that shipments of zircon 
and zirconia brick and shapes, composed 
mostly of these materials, totaled 2.7 mil- 
lion brick, expressed in terms of equivalent 
9-inch brick, valued at $11.4 million. In 
1973, final figures for shipments were 2.3 
million brick valued at $8.3 million.“ 

Zirconium metal was used in nuclear 
reactors, in chemical plants for corrosion- 
resistant material, in refractory alloys, and 
in photography for flashbulbs. AMAX 
Specialty Metals ceased production of 
zirconium and hafnium sponge at its Park- 
ersburg, W. Va., plant and zirconium and 
hafnium mill products at its Akron, N.Y., 
facility. The first commercial zirconium 
sponge production was begun at AMAX's 
New York facility in 1953. Stauffer Chem- 
ical Co., supplier of zirconium tetrachlor- 
ide to zirconium and hafnium sponge pro- 
ducers, AMAX and Teledyne Wah Chang 
Albany Corp., also ceased production in 
1974. Teledyne Wah Chang is currently 
producing zirconium tetrachloride from zir- 
con at its Albany, Oreg., plant. 

Zirconium Technology Corp. (Zirtech), 
Albany, Oreg., manufacturer of zirconium 


metal and alloy tubing, announced on De- 
cember 30 that stockholders approved its 
merger as an operating division of Kawecki 
Berylco Industries, Reading, Pa. 

Zirconium compounds, natural and manu- 
factured, were used in refractories, glazes, 
enamels, welding rods, chemicals, and sand- 
blasting. Zirconium chemicals were finding 
increased application in the paint, textile, 
and pharmaceutical industries. 

Hafnium metal, alloys, and compounds 
continued to have few uses. The metal was 
used for nuclear reactor control rods, in 
special refractory alloys, and in photograph- 
ic flashcubes. Nonnuclear hafnium metal 
uses were reportedly increasing. 


3 U.S. Department of Commerce, Bureau of Cen- 
sus. Refractories. Quarterly, 1974. 


Table 3.—Zircon consumption in selected 
zirconium materials as reported by pro- 
ducers in the United States in 1974 


(Short tons) 
Use Quantity 
Zircon refractories! 322 30.000 
AZS refractories? s 22 10.000 
Zirconia 3 Llloloaeme deu meque. m mim 15,000 
Alloys t l.c t ee os ee 1,600 
Foundry aids ..................-..-- 80,000 
Ahle. —" 80,400 
ll!!! 167.000 


1 Dense and pressed zircon brick and shapes. 

2 Fused cast and bonded alumina-zirconia- 
silica-base refractories. 

3 Excludes oxide produced by sirconium metal 
producers. 

‘Excludes alloys above 90% zirconium. 

8 Includes chemicals, metallurgical-grade sir- 
ou tetrachloride, sandblasting, and welding 

8. 


Table 4.—Zirconium oxide consumption 
in selected zirconium materials as reported 
by producers in the United States in 1974 


(Short tons) 

Use Quantity 

AZ abrasives? 22.220. 22 NR 7,000 

AZS refractories? 2.20202 E 1,700 

Other refractories s 1,900 

Chemicals NNN A 300 

Glazes, opacifiers, and colors 130 

Total eelste 11,630 

! Excludes oxide produced by zirconium metal 
producers. 


3 Alumina- and szirconia-based abrasives. 
3 Fused cast and bonded. 
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Table 5.—Yearend stocks of zirconium and hafnium materials 


(Short tons) 
Item 1978 
Zircon concentrate held by dealers and consumers, excluding foundries ...... 48,200 
Milled zircon held by dealers and consumers, excluding foundries ......... Em 8,300 
Zirconium: 
Oxide i 22662652 ooo haus eL Ed mE DE eu E 648 
Sponge EH 520 
EE EE e Dua ĩ . 342 
SCEAD: PPT0ä⁵] -A ³W¹A . ra ³ AA ⁰ aaa 8 840 
J6ii111.... ³ d y ooo ß mm EE n oe 1,190 
Refractories SOS u dm em em OBS OL VID OD XD OC em em Om Do 9D OD. OD OE e» UP. 99 OD OD ef OD €D 4D GD GD 9D GP em -dD „„ „„ ü„„%éö €D 2000 9,396 
Hafnium: 
Sponge em gr enen em aan À ep e OCS OS SS OS BESS ap MOD CD — P OD UD UD 2 — 2 UD GP e ër oe — OP m Pe gen a gr GP CD OD CD CD OD MD m 10 
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1 Excludes oxide held by zirconium metal producers. 


E 
PRICES 


Published prices for regular grade do- cals and zirconium sponge and hafnium 
mestic zircon rose from $60 to $250 per ton metal, sponge, and nitride were unchanged 


during the year. Foreign zircon rose from 


while zirconium powder and sheet prices 


$140 to a high of nearly $600 per ton for advanced. The baddeleyite price, furnished 
certain grades. Prices of zirconium oxides by Ronson Metals Corp., also advanced 


either advanced or were unlisted for the during the year. 
entire year. The prices of zirconium chemi- 


Table 6.—Published prices of zirconium and hafnium materials in 1974 


Specification of material Price 
Zircon: 
Domestic, f.o.b. Starke, Fla. (Folkston, Ga.), bags, per short toni $250.00 
Domestic, 75% minimum quantity zircon and aluminum silicates, Starke, 

Fla. (Folkston, Ga.), bags, per short ton 22 NA 
Imported sand, containing 65% ZrOs, c.i.f. Atlantic ports, bags, per long ton 560.00 
Domestic, granular, 30-ton lots, from works, bags, per ton? | .. 440.00 
Domestic, milled, 15-ton lots, from works, bags, per ton“ n 500.00 

Baddeleyite, imported concentrate: ? 
98% to 99% ZrOs, minus 100-mesh, c.i.f. Atlantic ports, ton lots, pet pound . .20 
99+ . minus $25-mesh, c.i.f. Atlantie ports, ton lots, per poun e — 78 
Zirconium oxide: 
Powder, commercial-reactor grade, drums, from works, per pound .......... NA 
Chemically pure white ground, barrels or bags, works, per pound“ 2.22 
Electric fused, lump, bags, works, per pound NA 
Milled, bags, 5-ton lots, from works, per pound ee 2. e ee NA 
Glass-polishing grade, 100-pound bags, 85% to 90% ZrOs, works, per pound? 1.11 
Opacifier grade, 100-pound bags, 85% to 90% ros, per pound? ...........- BA 
Stabilized oxide, 100-pound bags, 91% ZrOs, milled, per pound? ...........- 1.67 
Zirconium oxychloride: Crystal, cartons, 6-ton lots from works, per pound? .... 615 
Zirconium acetate solution: 3 
13% ZrO: drums, carload lots, from works, per pound ...................- .22 
22% ZrOs, same basis ` 2. LLL LLL LLL c LLL 444 38 
Zirconium hydride: * Electronic grade, powder, drums, from works, per pound 14.50— 16.00 
Zirconium: * 
Powder, per pound‘ ...... LL LL ene 16.00 
Sponge, per pong ð2j ee ee 1.00 
Sheets, strip, bars, per pound! 2225 12.00- 17.00 
Hafnium: * 
Sponge, per Pundel eege 75.00 
Bar and plate, rolled, per pound dd 2 120.00 
E⅛ DEE e ci 84.25 


NA Not available. 

1 Metals Week, v. 46, No. 1, Jan. 6, 1975, p. 4. 

2 Chemical Marketing Reporter, v. 206, No. 26, Dec. 28, 1974, p. 87. 
3 Ronson Metals Corp. Baddeleyite Price List. Jan. 1, 1974. 

* American Metal Market, v. 81, No. 248, Dec. 24, 1974, p. 8. 
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FOREIGN TRADE 


Exports of zirconium ore and concentrate 
and zirconium oxide were lower in 1974 
than in 1973. Exports of all forms of zir- 
conium metal and alloys, in general, rose 
in 1974 compared with those of 1973. 

Zirconium ore and concentrate, exported 
to 14 countries in 1974, decreased from 
57,842,328 pounds valued at $2,288,128 in 
1973 to 42,973,250 pounds valued at $3,- 
323,134. While the quantity exported was 
26% below that shipped in 1973 the value 
rose over 4546 to an alltime high. The aver- 
age value of the zirconium ore and concen- 
trate exported in 1974, $154.66 per ton, 
represented an increase from the 1973 
value of $79.12. This increase was attrib- 
uted more to the increasing value of zircon 
than to the larger amounts of higher cost 
granular and milled zircon shipped. The 
increase in the amount of higher cost zircon 
shipped indicated a return to the normal 
zircon exporting pattern. The major recipi- 
ents of the exported zirconium ore and 
concentrate were the Netherlands, 4296; 
Mexico, 24% ; Canada, 22%; Brazil, 4%; 
and Spain, 3%. 

Exports of zirconium oxide totaled 2,- 
055.000 pounds valued at $81 402,167 in 
1973 compared with 1,816,497 pounds 
valued at $1,534,010 in 1974, a decline of 
12% in quantity but a 9% increase in 
value. Zirconium oxide shipments were 
made to 22 countries. The five major recip- 
ients in 1974 were Mexico, 16%; Brazil, 
Canada, and France, 13% each; and the 
United Kingdom, 9%. 

Total exports of other classes of zircon- 
ium increased over 62%, from 1,016,437 
pounds in 1973 to 1,650,695 pounds in 
1974. The value of this material rose 46% 
in 1974 to $18,194,996 from the 1973 value 
of $12,424,733. Of the categories listed, ex- 


ports of wrought zirconium and zirconium 
alloys increased 40% in poundage and 48% 
in value, and those of unwrought and waste 
and scrap increased 188% in quantity and 
73% in value. Zirconium and zirconium 
alloy foil and leaf exports decreased in 
both quantity and value in 1974, 13% and 
12%, respectively. 

Imports for consumption of zirconium 
ores in 1974 declined to 62,504 short tons, 
a 36% decrease compared with the 98,023 
short tons in 1973. The 1974 figure repre- 
sents the lowest tonnage of ore imported 
since 1968 (59,900 tons). Zirconium ore 
imports from the Republic of South Africa 
are chiefly baddeleyite (ZrO:) and prior 
to 1974 were reported by the Bureau of 
Census under a separate category giving 
both quantity and value. Imports of this 
ore currently are reported under a basket 
category that reports total value only. It 
was estimated that approximately 2,950 
short tons of South African baddeleyite 
was imported in 1974. 

The average value of imported zircon at 
foreign ports increased nearly twofold in 
1974 to $102.36 per short ton, compared 
with $51.76 in 1973. 

Imports for consumption of zirconium 
and hafnium in 1974 decreased both in 
quantity and value in the following cate- 
gories: Zirconium, wrought; and zirconium 
alloys, unwrought. Imports for consump- 
tion increased in quantity and value in the 
following categories: Zirconium, unwrought 
and waste and scrap; zirconium com- 
pounds, n.e.c.; hafnium, wrought; and 
hafnium, unwrought and waste and scrap. 
In the remaining zirconium oxide category, 
the quantity imported decreased while its 
value increased. 
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Table 7.—U.S. exports of zirconium ore and concentrate, by country 


1973 1974 
Destination — — c —ͤ—j— 
Pounds Value Pounds Value 
Argentina aaa 22 . 10.400 $1,292 223,862 $41,683 
Brazil. Geseent ⁊ðͤ ß 6.604.182 618,234 1,819,260 194,614 
ist eet ee 4,034,229 243,319 9,668,114 134,134 
III ³ĩW—³AA 88 = dein P 108,000 38,941 
eee ß ß 6.000 1,786 PR wa 
Francë EEN 26,880 5,240 "x ES 
Greecbe J ͤ EE EE E EE m a= BS 2,000 760 
Guatemala „ s 118,400 6,079 Es Se 
Ireland EEN 14,646 8,907 84,000 5,696 
lay ee 16,000 4,200 194,651 89,324 
Jamaica ` 2 AN ER EN e 3 SES i 2s 68,840 4,840 
JADON EE 22,432,164 622,172 Lc ES 
Korea, Republic [fL 25 ga 200,000 29,212 
Mexico ec t a e n... 6,989,077 288,508 10,398,300 1,107,492 
Netherland 17.461.750 491.354 17.986.858 820.487 
/ y ³¹AA o ( M ex SE 110,000 9,540 
SDAIN ⁵ y ree s e e 1,347,578 238,005 
United Kingdom cese 2- - 2,000 1,068 861,787 68,410 
Venezuela Wee REES 12,600 977 es ne 
a ee 
Total TEMERE We 57,842,328 2,288,128 42,973,250 3,323,184 
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Table 8.—U.S. exports of zirconium, by class and country 


1973 
Country 
Pounds Value 
Zirconium and zirconium alloys, wrought: 
Argentina deet Eege Re Gage 
Australia: eebe eet 21 $563 
Belgium- Luxembourg 22222 16.177 581.474 
FFC!!! ee a RE 266 1,778 
Sans s. 236,909 8,298,351 
Denman 0» 112 1,208 
Franee ---- 18,016 489,210 
Germany, West 213,515 1,788,895 
India c — Á—Á 4,234 88,794 
eing. amc mm ese Ee S 
Fl!!! BB i 
Italy: Geer 806 20,626 
Japan nec — 99.117 2,400,364 
Mesieessses de 3 SE ia 
Netherlands 1.068 8,318 
Norte ud 6,144 59,541 
r e ai E 48 570 
Portügal steet EEN 800 4,361 
en, . eee Së za m 
SDAIN, §ĩ§;?iꝛWn‚fn;G; REUNIR Ge MT 
Sweden 22222 ZS 109,932 684,683 
Switzerland 22 15,132 724,127 
United Kingdom ew 99,247 512.547 
SC ͤĩ ðVß bo EE dE 777,044 10.565.412 
Zirconium and zirconium alloys, unwrought 
and waste and scrap: 
Australia - 22. 2lneeneme och CT m SEN 23 536 
Belgium-Luxembourg ..........-.--.- 8,241 38.660 
, EE za a 
Cañada EEN bs 4,797 82.665 
PrÜAHOB 260 ³ĩWO 4 2,120 9,498 
Germany, West 222222222 23,830 143,400 
Rit] eieiei 336 1,746 
Ill eege 81 1,208 
! ˙¹äA ³ AAA i aaa RE mam Se 
„ ß 451 10.900 
Fan ]ð eee Sie a 
JAPAN azcccalonraeesesduue EE 32.206 252,009 
Korea, Republic of 2222 160 ,810 
exicO EE Set un 
Norway leede 8,275 31,936 
Sweden ac ecol cu eet Soe ee 12,360 105,502 
Switzerland 4.959 22.212 
United Kingdom 89,765 465.822 
Total: LenossascdedaaxUzeeduagedewd ee 177,560 1,117,899 
5 and zirconium alloy foil and 
eaf: 
Belgium- Luxembourg 2.748 88,086 
ADBdH oe out y cao Rees 10,481 148,807 
lemi. ie es Ges 
France "`eh ee n 25 
Germany, Wet 39,045 440,653 
FCC eo ee cee 47 558 
Italy: EE 5,995 78,020 
ET EES 2,432 23,724 
Sweden cllc eene ecce ma Lu x 
United Kingdom 1,090 11,574 
OCG) EE 61.838 741.422 


Pounds 


485 
51,653 
150 
220,771 
7,661 
394,815 


156 
43,627 


112,378 
1,085,488 


4,730 
26.545 


237 
254 
250,741 
104,603 
107,213 
511,934 


58.923 


1974 


Value 


$14,061 
1,677,740 
4,876 
84,576 
3,692,618 
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Table 9.— U.S. exports of zirconium oxide, by country 


1973 1974 
Country — o — — 
Pounds Value Pounds Value 
Aen. et 45.481 $40,949 99,488 $85,699 
Alesi ð 3,000 2,510 1,779 1,462 
RT cece . 24,000 17,808 cu ex 
Belgium- Luxembourg 6.309 4.403 10.158 9.085 
Pl ³ ³ AA ³ A PETERS 144.993 102.024 234.187 199.267 
ann sU de n eia. perm 211,165 156,959 244,100 165,450 
Chilé ce ß. ae ie 400 592 1,250 1,850 
Colombia ou 8 ees "s 2,387 2,008 
Dominican Republic 2 1,049 1,492 Sz ae 
NN REENEN 60,111 45,783 236,740 241,479 
Germany, West 22 344,471 249,178 146,612 143,559 
Lig ral EE PS RIS MESES 8,500 2,911 1,000 1,129 
Hong kong 1,450 6,858 3,000 8,000 
DO ge: Co) (mene . EE 600 546 1,000 1,269 
Italy coe ⁵³˙²» 1A. y EM 7,491 17,186 11,605 62,268 
ie . . e p E Rd 652,999 400,236 139,106 97,799 
Mexico EE 311,753 200,776 287,608 230,462 
Netherlands 37,546 25,620 121.254 98.665 
f ³·¹¹ ͥmͥ᷑jĩ?xV.: E Se oe 635 896 2.649 1.775 
South Africa, Republic of 8,667 2.457 2.042 1.780 
Sweden ͥ ³oÜ²i¹1“;ꝗQ e Mus SES — EN 23,362 15,921 
J/%%%%%0%ê%ĩ5%t7ö«.V: x ee mes wc 8,000 7,280 
United Kingdom 111,280 91,235 172,170 169,063 
Venn — 1.100 1.628 1.000 740 
M ˙¹w erc: 2.055, 000 1,402,167 1,816,497 1,684,010 
Table 10.—U.S. imports for consumption of zirconium ores, by country 
1972 19:3 1974 
Country Quantity Value Quantity Value Quantity Value 
(short (thou- (short (thou- (short (thou- 
tons) sands) tons) sands) tons) sands) 
Australia ul12llezo ev eue 66,064 $3,081 90,353 $4,747 69,747 $6,031 
Austria E. aae eA a eec quee 49 8 1 (3) TN oe 
Canada ! 222.5 cllc ees 844 49 1,179 82 1,054 90 
Japan! -2 168 1 ae ex zs Sa 
Malaysia `. ee e x 445 15 1,142 188 
South Africa, Republic of ... 885 149 1,019 394 d 1 
Thailand uo Em TOM am 554 88 
United Kingdom on Sie 5,003 176 ere Ac 
Venezuela `... 27 2 23 2 = ža 
Tota! REESEN 67,537 3,291 98,023 5,415 62,504 6,398 


1 Believed to be country of shipment rather than country of origin. 
? Less than !4 unit. 
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Table 11.—U.S. imports for consumption of zirconium and hafnium, 1974 


Country Pounds Value 
Zirconium, wrought: 
Eine 3332 .... 127,754 81.018.781 
Germany, Wet, 45 600 
Total 222 -----c--c-ll-lI ee new mme remm m 127,799 1,019,831 
Zirconium, unwrought and waste and scrap: 
Canada e ne nn nn en enn nen en nec enn EES 25,936 15,895 
France e EE EE EE EE EE EE e 43,718 78.629 
Germany, West 24««44̃„4„̃̃„æł46 447 108,696 141,704 
TA THE $86,835 1,217,369 
Netherlands —caccoslesesGóudseeeemeecesmee mee uu ue QE MEE qM Em lMEe 7,039 11,011 
S ⁵³ði Eege Se 17,055 82,378 
United: Fing do Eege 14,759 25,819 
lll... 604,098 1,622,800 
Zirconium alloys, unwrought: United Kingdom a 1,100 1,908 
Zirconium oxide: 
France wm ——— wt a 4» 4» wë UP E UO OSE SS SVS O OS em em em SS SSS om UD dr ep o UD d GP em SBSH ep OD r am 86 1,084 
Germany, Wet EE EES reen € 2.575 11.290 
Japan ů 4444444 10.000 4.940 
South Africa, Republic of ` — 2222222 — 26.431 4.517 
SSS ll... ⁵ðVIß -ʃß dE RE ses 38 1,804 
United Kingdom caaasecdcccemowem mecum ð VD m AER mm 72,861 48,178 
WS SR: aadis Usan T. ⁰⅛·àIà— seoct lates Ee ME 198,278 171,763 
J d ³ ↄ A qM mA ER E iq m — 310.269 238.521 
Zirconium compounds, n. e. c.: 
Australia. /  — 150.329 18,848 
Fefe. ⁵ð] Ee eege 64.485 25.535 
Germany, ed 5³Hl 98.742 58.493 
Nein. dd . E es 483 9,994 
South. Africa, Republic of ...... dier Qus m i ug Mind 22,462 3.215 
United iir ⁵ðxZß 4.024.901 1,471,874 
r ³o¹.w-w-.-. ð y y 4,361,402 1,582,454 
Hafnium, unwrought and waste and scrap: France 7,200 281,460 
Hafnium, wrought: France `. we LL e eee LL E E e 224 10,201 


WORLD REVIEW 


Australia leads the world in production 
of zircon, which is recovered from sand 
mining operations along its eastern coast 
(80%) and in Western Australia (20%). 
Production of zircon, a coproduct of rutile 
in east Australia, is expected to remain 
relatively constant due to lower grades and 
reserves coupled with persistent environ- 
mental problems. Substantial zircon re- 
serves with coproduct ilmenite, on the other 
hand have been located in Western Aus- 
tralia that, when fully developed, will as- 
sure Australia's continuing role in world 
zircon markets. 

Zircon sand is also produced in Brazil, 
the People's Republic of China, India, Ma- 
laysia, the Republic of South Africa, 
Spain, Sri Lanka, Thailand, and the 
U.S.S.R. 

Baddeleyite is produced in the Republic 
of South Africa and Brazil and also is 
found in east Africa, Sri Lanka, and the 
U.S.S.R. 


Australia.—A joint venture was con- 
sidered between lonarc/TAFA of Bow, 
N.H., producers of a plasma-made zirconia 
directly from zircon. and Associated Min- 
erals Consolidated, Ltd. (AMA) for oper- 
ating Ionarc's larger plasma furnace fa- 
cility in eastern Australia.“ AMA an- 
nounced intentions to commission a new 
opacifier plant at Southport, 45 miles south 
of Brisbane, in early 1975.5 Installation of 
new grinding equipment at Brisbane was 
also planned to treat zircon from its Dun- 
wich operation on North Stradborke Is- 
land. 

Murphyores Holdings Ltd. and Dilling- 
ham Mining Co., a division of Dillingham 
Construction Pty. Ltd., began site prep- 
aration for their jointly owned mineral 
sand operation on Fraser Island. Con- 


struction of a wet mill was planned for the 


* Gadsden, P. D. H. Zirconium and Hafnium. 
Mining Annual Review, 1975. Min. J. (London), 
June 1975. pp. 99-100. 

6 Industrial Minerals. No. 78, March 1974, p. 29. 
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island, over 100 miles off the Queensland 
coast, north of Brisbane, with the non- 
magnetic rutile and zircon fractions to be 
barged to Maryborough on the mainland 
for dry milling. The partnership planned 
to produce 65,000 tons of combined zircon 
and rutile annually.’ 

Du Pont (Australia) Ltd. and Allied 
Minerals NL, partners in Allied Eneabba 
Pty. Ltd., announced plant construction 
plans for full-scale mining of mineral 
sands in the Eneabba area, about 150 miles 
north of Perth. The decision was based on 
months of successful pilot plant operations 
at du Ponts Pigment Department for 
consumption in their plants. The other 
minerals, including zircon, rutile, leucoxene, 
monazite and kyanite, were to be sold on 
the open market.' 

Western Mining Corp. Ltd. (WMC) ac- 
quired Black Sands Ltd. (BSC), the oper- 
ation of which will now be carried out 
under the name of WMC Mineral Sands. 
The purchase provided WMC an opening 
into Western Australia's beach sand min- 
ing industry. BSC had planned to start 
developing deposits near Jurien Bay cap- 
able of producing up to 3.2 million tons 
of zircon, rutile, and ilmenite by the first 
half of 1975. A second deposit at Cool- 
jarloo was reported to be as attractive as 
that of Jurien Bay.* 

Consolidated Gold Fields Australia Ltd. 
(CGF) beach sand interests are held by 
two producers, Associated Minerals Con- 
solidated (CGF interest 41%) operating 
on the east coast and Western Titanium 
N.L. (56%) on the west coast. Western 
Titanium announced proven reserves of 
nearly 10 million tons of heavy minerals 
(double original estimates) at its Eneabba 
property. An earlier feasibility study de- 
tailed mining, engineering, and an analysis 
of the means of financing the new oper- 
ation.” 

Production of heavy mineral concen- 
trates was scheduled by Mid-East Minerals 
NL, Ltd., in the Busselton Area (Western 
Australia) in the first part of 1975. Mid- 
East holds a one-third interest with West- 
ralian Sands Ltd. holding two-thirds. 
Westralian will both process and sell the 
output and, to accommodate this new load, 
was planning extensions of its dry mill 
and shipping and handling facilities.“ 

Jennings Mining Ltd., a wholly-owned 
subsidiary of A. V. Jennings Industries 
(Australia) Ltd., began producing zircon, 
rutile, and ilmenite concentrates at its wet 
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mill near Eneabba and dry separation 
plant at Geraldton, north of Perth.” Final 
plans for the Westralian Sands/Lennard 
Oil NL joint venture at Gingin would 
complete the picture of the new West 
Australian beach sands industry.” 


Brazil.—Prospecting for mineral sands 
was undertaken by Mineral Deposits Ltd. 
of Australia and the Brazilian Nuclear 
Energy Commission. A joint venture be- 
tween Ishihara Sangyo Kaisha Ltd. and 
C. Itoh & Co. Ltd. was established to 
develop unspecified heavy mineral sand 
deposits. 


Canada.—Noranda Metals Corp. reaf- 
firmed its intentions to construct a tube 
mill at Armprior to supply both nickel- 
and zirconium-base alloy tubing to the 
nuclear power industry. 


Egpyt.— The main resource of zircon and 
other heavy minerals, chiefly ilmenite, 
magnetite, rutile, monazite, and garnet, 
were the black sands occurring at dif- 
ferent localities along the Mediterranean 
coast. Reserves of these heavy minerals, 
over an explored area, were estimated at 
more than 4 million tons.“ 


Gambia.—A cooperative agreement was 
sgned with the Government of Iceland 
to jointly establish a heavy minerals sep- 
aration plant in Gambia and an ilmenite 
electrosmelting plant in Iceland. These 
plans were reportedly contingent on the 
outcome of feasibility studies underway 
and did not stipulate the disposition of 
the nonmagnetic rutile and zircon frac- 
tions." 

Guinea.—Renegotiations of concessions 
granted earlier were underway to expedite 
exploitation of Guinea's zircon- and il- 
menite-rich beach sands. 


? Skillings’ Mining Review. Rutile and Zircon 
Mining Planned in Australia. V. 63, No. 11, Mar. 
16, 1974. p. 19. 

7 Engincering and Mining Journal. This month in 
ing in the Pacific. V. 175, No. 1, January 1974, 
p. 118. 

* European Chemical News. ECN Company News 
In Brief. V. 26. No. 666, Dec. 13, 1974, p. 52. 

8 5 Journal (London). Mining Annual Re- 
view, 1975. June 1975, p. 19. 

" Mining Magazine (London). Australasia. V. 
131. No. 4, October 1974, p. 321. 

n" Engineering and Mining Journal. In the Pacific- 
Australia. V. 175, No. 12, December 1974, p. 130. 

U Mining Magazine (London). Australasia. V. 
130, No. 3, March 1974, p. 149. 

3 Industrial Minerals (London). No. 86, Novem- 
ber 1974, p. 28. 

!! Mining Journal (London). Mining Annual Re- 
view, 1975. North Africa and Middle East-Egypt. 
June 1975, p. 447. 

1* Mining Magazine (London). Highlights—Africa. 
V. 130, No. 3, March 1974, pp. 201-202. 
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India.—Indian Rare Earths Ltd. planned 
to establish a $45 million facility at Go- 
palpur in Orissa to recover and process 
the State’s beach sand deposits. This Gov- 
ernment-owned company completed an ex- 
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pansion at its Manavalakurichi plant in 
Tamil Nadu to 30,000 tons per year. In- 
creases in zircon output were not speci- 
Bed D 


Table 12.—Zirconium concentrate: Non-Communist world production, by country 


(Short tons) 

Country 1972 1978 1974 » 
POblaccgn d . r 893,187 893,336 406,648 
lll V ĩ r 4.645 3.411 e 8,500 
e ß EE r * 5,600 * * 6,800 * 6,800 
Korea, Republic oft. 14 26 44 
Malagasy Republic `... LL c c cc ec Lace eee ES 16 Q) zá 
Malaysia * oe no Ue , yd y eM D A E * 1,820 8,46 8.035 
South Africa, Republic of ENEE eee 13 744 745,463 * 18,208 
Sri EH KEE 8 88 8 23 
Thalland -Lazcesd cmi: ee oe ]ð ie 403 448 2,207 
United. States 22206000 Eege W 
IBC!!! ³ Ä Ba ee edema ce aE r 406,361 412,972 485,460 
* Estimate. P Preliminary. r Revised. W Withheld to avoid disclosing individual com- 

pany confidential data. 

1Revi to zero. 


2 Exports (production not officially reported; exports believed to closely approximate total output). 

3 Production not officially reported; data presented are total recorded imports of zirconium ores 
and concentrates from the Republic of South Africa by the United States, Japan, and West Ger- 
many. As such, listed figure may be only a part of total output. 


* Officially reported production. 


Liberia.—A Dutch syndicate comprised 
of Wm. H. Muller N.V., Bos Kalis-West- 
minister Dredging Group and Hoogovens, 
and the Liberian Beach Sands Exploitation 
Co. continued its detailed exploration pro- 
gram in the southeastern part of the 
country for zircon, rutile, monazite, and 
ilmenite reserves. Bulk beach sand sam- 
ples from selected areas have been shipped 
to Australia for combined mineral dres- 
sing and pilot plant tests. 

Norway.—Plans for a $12 million Nor- 
zon? (a zirconia-alumina abrasive manu- 
factured from zircon, zirconia, and alumina 
mixtures) plant was announced by the 
Norton Co. The plant, scheduled for com- 
pletion in 1976, is to be located at Evje 
on a 15-acre site." 

Sierra Leone.—Sierra Rutile Ltd., a 
group consisting of Bethlehem Steel Inter- 
national Corp. (85%) and Nord Resources 
Corp. (15%), successfully completed pilot 
plant tests on wet milling, geological work, 
and optimization of the mining method. 
The company concluded that commercial 
mining and milling could only proceed 
with suction dredging. Tests using dry 
mining methods, bucket wheel excavators, 
and dragline-dredge systems, were not 
promising. Detailed planning for produc- 
tion was underway.” 

The Bayer-Preussag Mining Co., a joint 


venture of Bayer Aktiengesellschaft A. and 
Preussag A., both of West Germany, com- 
pleted the first phase of exploration for 
heavy minerals in the Moyamba District 
of the Southern Province. Ore deposits 
containing fair amounts of rutile and 
heavy minerals were mapped, evaluated 
and sampled, and the firm was awaiting 
results from preliminary extractability tests 
prior to pilot plant investigations. 

The Government's Geological Survey 
Div. was systematically examining other 
areas of black beach sands along the south- 
ern coast for ilmenite, monazite, and zir- 
con. 

South Africa, Republic of.—At Richards 
Bay, Quebec Iron & Titanium Corp. of 
Sorel, Canada (QIT), undertook feasi- 
bility studies with the Industrial Develop- 
ment Corp. of South Africa and Union 
Corp. QIT obtained a 50% interest in 
the project during the year and a decision 
is expected in 1975 if the scheduled an- 
nual production of zircon (125,000 tons 
per year), as well as rutile and titanium 
slag, will start in 1977 under the auspices 
of the new company—Tisand Pty. Ltd. 


16 Mining 
view. 1975. 


ournal (London). Mining Annual Re- 
are Earths. June 1975. pp. 98-99. 
17 Industrial Minerals. No. 81, June 1974, p. 64. 
1* Mining Journal (London). Mining Annual Re- 
view, 1975. West Africa-Sierra Leone. June 1975, 


pp. 436-437 
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Baddeleyite concentrates are produced 
at Phalaborwa, South Africa, by Phosphate 
Development Corp. Ltd. (FOSKOR) and 
by Palabora Mining Co. Ltd. (PMC) min- 
ing contiguous deposits in the Palabora 
igneous complex. These baddeleyite con- 
centrates, pure (97% ZrOs) and ultra- 
pure (994- 76), are coproducts from copper, 
phosphate, and iron operations, and were 
favorably received by the abrasive, ce- 
ramics, and refractory industries. Plant 
expansions are presently underway at both 
locations. The radioactivity associated with 
these baddeleyite concentrates, contaminat- 
ing uranium and thorium mineralization, 
was readily removed by further combined 
pulverizing and acid treatment, resulting 
in the ultrapure 99+% grade. 

Sri Lanka.—Expansion was still under- 
way at the State Mineral Sands Corp. Pul- 
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moddi heavy minerals operation 30 miles 
north of Trincomalee on the Bay of Ben- 
gal. Zircon production of 8,000 tons per 
year was targeted for 1976. Presently only 
very small quantities are produced.” 

Tanzania.—A Government company, 
Beach Sands Mining Ltd. has been formed 
with Romanian partners to develop beach 
sand deposits on Tanzania’s Indian Ocean 
coast. Heavy mineral production has al- 
ready started on a pilot plant scale.” 

Thailand.— Plans were announced by the 
S. A. Sands (Phuket) Co. to establish a 
beach sand mining operation at Prachuap 
Kiri Khan to produce 5,000 tons of zircon 
and 1,500 tons of rutile annually.” 

United Kingdom.—Imperial Chemical 
Industries Mond Div. commenced produc- 
tion of its stabilized zirconia fibers, ‘‘Saffil,” 
at Widnes in Lancashire. 


TECHNOLOGY 


The Office of Coal Research (OCR), 
U.S. Department of the Interior, an- 
nounced granting of two major contracts 
under the July 1973 U.S.-U.S.S.R. Me- 
morandum of Understanding involving 
joint research in magnetohydrodynamic 
(MHD) electric generation "^ and cospon- 
sorship of an international MHD confer- 
ence." In further MHD research, the OCR 
awarded contracts to university, industry, 
and government laboratories.” 

The two major contracts were to pro- 
vide the preliminary design of a channel 
to test the generation of electricity from 
coal by the MHD process in a Soviet pilot 
plant. The MHD conference scheduled for 
June 9-13, 1975 in Washington, D.C., is 
expected to draw MHD specialists and 
power engineers from all over the world, 
with the two largest contingents to come 
from the United States and the U.S.S.R. 
The conference is to emphasize three main 
topics: Open-cycle MHD systems; plasma 
closed-cycle MHD systems; and liquid met- 
al closed-cycle MHD systems. All papers 
delivered at the conference are scheduled 
for publication in preprint volumes for dis- 
tribution at the meeting. 

Other MHD contracts of interest award- 
ed by the OCR were research projects 
undertaken by the Massachusetts. Institute 
of Technology (MIT), the University of 
Tennessee Space Institutes (UTSI), and 
the National Bureau of Standards (NBS). 


The MIT effort was to both provide tech- 
nical advice to OCR on their MHD pro- 
gram and to coordinate an effective mate- 
rials program. Candidate zirconia- based 
electrode and insulator materials and their 
relative advantages and disadvantages un- 
der various duct environments were iden- 
tified. Protocols for testing these electrodes 
and insulator materials under seed and 
slag attack in bench scale and experimen- 
tal duct scale were outlined, and a coop- 
erative test program for these zirconia 
materials in the UTSI MHD duct under 


19 Work cited in footnote 16. 

?? Industrial Minerals (London). No. 85, October 
1974. p. 5. 

n Mining ournal (London). Mining Annual Re- 
SE 1975. Far East- Thailand. June 1975, pp. 395- 

5. 

3 MHD involves generating electricity without 
the rotating parts associated with the less efficient 
conventional steam turbine generating systems. 
Coal- fired MHD systems are fired at high temper- 
atures and pressures, and the resulting gases are 
forced through a duct at high velocities. The 
gases move through a magnetic field surround- 
ing the duct, resuting in the generation of an 
electric current. The ultrahigh-temperature MHD 
systems are more efficient than lower tempera- 
ture MHD systems and use stabilized zirconia 
electrodes and insulator materials in the ducts. 

7 U.S. Department of the Interior. OCR An- 
nounces First Major Contracts Under U.S.- 


„ Agreement. Press Release, Aug. 14, 
974. p. 
24 U.S. Department of the Interior. OCR To 


Sponsor International MHD Conference. Press 


Release, Nov. 6, 1974, l p. 

25 U.S. Department of the Interior. Office of 
Coal Research, Annual Report 1973, Coal Tech- 
nology: Key to Clean Energy. U.S. Government 
Printing Office, Washington, D.C., 1974, pp. 50- 
74 (Power Generation Systems). 
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coalfiring conditions was organized. 

The Energy Conversion Division of the 
UTSI, was working on the direct MHD 
conversion of coal to energy. This MHD 
generator was the only one in the world 
producing electric power using coal as a 
fuel. The program at NBS concerned high- 
temperature materials and consisted of coal 
slag characterization, vaporization studies, 
and electrical conductivity. measurements 
of zirconia-based MHD electrode and in- 
sulator materials. The interactions of the 
various reaction products and noncombus- 
tibles resulting from coal combustion were 
also stressed in this work. 

Bureau of Mines research efforts were 
directed toward lowering the cost of 
producing nuclear-grade zirconium and 
hafnium material, developing advanced 
refractory molybdenum-zirconium-hafnium 
alloys, and zircon desilication.* Research 
on reducing the production costs of nuclear- 
grade material centered on substituting an 
aliphatic amine technique for the conven- 
tional, more expensive and flammable me- 
thyl isobutyl ketone method of purifying 
zirconium by removing hafnium down to 
levels of 100 parts per million or less. This 
work has also shown that these amines 
were more completely recoverable than the 
ketone, which was inhibited by its slight 
water solubility. The advanced molybdenum- 
zirconium alloy research consists of three 
integrated phases: (1) Castability of al- 
loys, (2) stable oxide coatings, and (3) 
casting oxidation resistance metal protec- 
tive coatings. The compositions included 
in this research were TZM (Mo-0.5Ti- 
0.08Zr-0.015C) and binary molybdenum 
alloys containing various levels of zirco- 
nium and haínium. Research on the stable 
oxide coatings was of particular interest. 
Spinel and  perovskite structures were 
judged to be suitable candidates for oxi- 
dation-barrier coatings for these refractory 
alloys. In the highly important thermal 
expansion match between the coating and 
the alloy, studied experimentally with cross 
sections, spinels were closer than perov- 
skites, and the chrome spinel variety, more 
closely matched than the aluminum type. 
This thermal expansion match with a chro- 
mium-bearing compound should greatly 
reduce bonding problems generally associ- 
ated with mating oxides and alloys. 

The Bureau also investigated possible 
methods for selectively removing the SiO; 
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component of silicate minerals and ores. 
Methods were described for removing SiO; 
from selected zircon and aluminum ores 
as volatile silicon sulfides by treating with 
sulfur and carbon; with sulfur, carbon, and 
a reducing gas; or with sulfur compounds 
and carbon. Preliminary results should 
complete desilication of zircon at 1,450* C. 

The geology, with particular emphasis 
on stratigraphy, heavy mineral suites, and 
ore body trends, of the Green Cove Springs 
and Boulougne heavy mineral sand deposits 
of Florida was published." This work was 
done in close cooperation with the three 
domestic zircon producers: Titanium En- 
terprises, Inc., Humphreys Mining Co., 
and E. I. du Pont de Nemours & Co. A 
publication on the geology and mineral 
potential of South Vietnam indicated that 
much of the coastal areas contain zircon 
and other heavy mineral sands.” The area 
immediately north of Cam Rahn Bay in 
Thau-Thein Province appeared to be the 
most promising for zircon, monazite, and 
titaniferous mineral exploitation. The de- 
scription and interpretation of an unusual 
occurrence of baddeleyite in the maficig- 
neous rocks of the Canadian Arctic Archi- 
pelago were given.™ 

The presence of garnet-zircon-rutile, 
monazite, and ilmenite totaling nearly 50% 
of the heavy mineral fraction were found 
in the thin but persistent garnetiferous 
Northumbrian beach sands on the North 
Sea.” A reexamination of the extensive in- 
land dune sands, on the other hand, ap- 
peared to merit further investigation of 
their heavy mineral potential. The use of 
large throughput dredges were advocated 
because of the less than 1% heavy miner- 
als. The world zircon producers, led by 
Australia and the United States, their 


* Poppleton, H. O., and T. T. Campbell. 
Preliminary Investigation of Desilication of Min- 


erals With Sulfur and Carbon. BuMines RI 7950, 


1974 0. 
Wake, E. G., W. A. Pirkle, and W. H 
Yoho. The Gace Cove Springs and Boulougne 


Heavy-Mineral Land Deposits of Florida. Econ. 


o: v. 69, No. 7, November 1974, pp. 1129- 
% Hibb D. H. The Mineral Potential of 
Viet-Nam. Min. Mag. (London), v. 131, No. 
4, October xb pp. 297-303 
2 Keil, and P. E. Fricker. Baddeleyite 


(ZrOz) in Kabbrsic Rocks From Axel Heiberg 
Island. Canadian Arctic Archipelago. Am. Min- 


Eier v. 59, Nos. 3-4, March-April 1974, pp. 249- 
3 Gallagher, M. J. Rutile and Zircon in Nor- 
thumbrian 7 Sands. Trans. Inst. Min. Met. 


eus B: Appl. Earth Sci.), v. 83, No. 813, 
ugust 1974, pp. B97-B98. 
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operations, and expansion plans were high- 
lighted.? 

Shifts in the world's mineral supplies 
over the years were documented with selec- 
ted minerals, such as Australian zircon.* 
Predictions of smaller demand, higher 
prices, and less waste were advanced. The 
availability of zircon supplies during the 
year, coupled with the ample supplies of 
chromite, their mutual substitutability in 
foundry applications, and their price com- 
parability were explored.™ 

A novel hot Clerici-solution laboratory 
procedure for separating constituents of the 
nonmagnetic heavy mineral fraction, zir- 
con, monazite, rutile, and spinel was de- 
scribed in a work analyzing the economic 


potential of Liberian beach sands.“ The 


pumping of heavy minerals to the surface 
after concentration in a submerged hydro- 
cyclone was studied with both a laboratory 
“micro-hydrocyclone” and a commercial 
unit.” This technique if commercially feasi- 
ble would revolutionize the heavy mineral 
sands industry. 

Richert cones, high-capacity rougher de- 
vices treating feeds between 2 millimeters 
and 350 mesh, have been known to have 
a limiting capacity above which the recov- 
ery drops off sharply. It was believed that 
this shortcoming, attributed to the inability 
of the slots to take a constant proportion 
of the solids at higher feed rates, has been 
overcome by a new slot profile. The cone’s 
conventional sharp-edged adjustable slots 
were simply replaced with a new curved 
surface. Tests indicated that this new 
curved surface slot not only improved 
separation efficiency over a wide range of 


conditions but also wore better and did not 


block as readily.™ 

Work on plasma methods for producing 
zirconia from zircon,” zirconia or zirco- 
nium salts from zircon,” and zirconium and 
hafnium values also from zircon,” were 
described in patents. The plasma method 
for producing zirconia employs heating a 
finely divided zircon concentrate above 
its dissociation temperature, avoiding parti- 
cle coalescence, to form extremely small 
zirconia crystallites and glassy amorphous 
silica. The hot dissociated zircon is quenched 
rapidly, and glassy silica is leached out 
with a sodium hydroxide solution leaving 
the insoluble zirconia crystallites. The pro- 
duction of either zirconia or a zirconium 
salt involves heating a stoichiometric mix- 
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ture of limestone and zircon at a selected 
time and temperature to form calcium 
zirconate and tricalcium silicate clinker. 
The clinker is carefully cooled to first con- 
vert the tricalcium silicate to dicalcium sili- 
cate and lime. Further cooling results in the 
disintegration of the clinker into a very fine 
powder composed of dicalcium silicate and 
lime and coarser calcium zirconate crystals 
that are readily classified. The acid-soluble 
calcium zirconate crystals are treated with 
either acids or other reagents forming 
oxides or salts. The last patent outlines 
an elaborate procedure involving water 
slurrying the zircon with zinc oxide and 
phosphoric acid, treating with calcium 
carbonate, boiling with a sodiurn carbonate 
solution, all interspersed with decantation 
and washing steps. The separated solids are 
finally smelted to the base metal. 

The investment casting industry, a large 
zircon sand and flour consumer, and its 
capability of delivering casting competi- 
tively with other metal forming techniques 
was detailed." A table was also included 
depicting the industry's flexibility by list- 
ing cobalt and nickel base alloys, carbon 
and low steels (iron base), and selected 
miscellaneous ferrous alloys that are amen- 
able to investment casting. 

The manufacture of a novel unfired 
zircon-pyrophyllite refractory brick con- 
taining selected grain sizes of these two 


*$ Industrial Minerals. World Zircon Produc- 
ers: Australia and U.S. Still Dominate. No. 76, 
January 1974, pp. WG 

3 Van Rensbur J. Changing Patterns 
in the World's 8 of Minerals. nee Sci. 
Eng. (Johannesburg. South Africa), 6, No. 3, 
July 1974, pp. 142-153. 

2 Industrial Minerals. Zircon Shortage Bites: 
But Ample R lies of Chromite. No. 76, Janu- 
ary 1974, 911. 

3! Rosenb CH S. Analyses and Economic Po- 
tential of Monazite in Liberia. J. Res. U.S. 
Geol. Survey, v. 12. No. 6, November-Decem- 
ber 1974, pp. 679-682. 

% Hayatdavoudi, A.. R. W. Heins, and T. D. 
Tiemann. Researchers Look for Payoff in Hydro- 
clone Processing of Marine Heavy Mineral Sand 
Deposits. Eng. and Min. J., v. 175, No. 6, June 


1974, pp. 118-120. 

** Woodcock, T. Mineral Processing Prog- 
ress in Australasia, 1973. Australian Min., v. 
No. 8. August 1974, pp. ; 

3 Sammon, L. W., Jr, C. 
P. H. Wilkes 


Processing of 
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L. Grant, and 
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Silicate Ores and End Products 
Thereof. Ore. U.S. Pat. 3.811.907, May 21, 1974. 

* Schoenlaub, R. A. Method of Manufactur- 
ing Zirconium Oxide and Salts. U.S. Pat. 3,832,- 
441. Aug. 27, 1974. 

39 Taylor, P. F. Process for Class IV B Metals 
iun Reduction. U.S. Pat. 3,811,871, May 21, 

% [ron ARE Investment Castings Find New Place 
in the Sun. V. 214, No. 10, Sept. 2, 1974. p. 52-57. 
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minerals bound with sodium silicate was 
patented." This refractory brick should 
find wide application in modern steel- 
making if it remains competitively priced. 
The refractory has excellent corrosion 
resistance at elevated temperatures to 
both molten steel and slags. 

A brief manual on ceramic and refrac- 
tory coatings and their applications in 
preventing either wear or corrosion was 
prepared." The superior wear, refractory, 
and thermal insulation properties of the 
zirconium and hafnium borides, carbides, 
and oxides were noted. The manual only 
considered the four principal flame spray 
methods: (1) Oxyacteylene, (2) oxyhy- 
drogen, (3) detonation, and (4) plasma. 

A new family of lightweight, inorganic 
“Saffil” fibers, a yttria-stabilized zirconia 
and an alumina, was comprised chiefly of 
zirconia and alumina crystallites in the 
range from 50 to 500 angstroms.* These 
small crystallites lend strength to the 
fibers and when stabilized in a glassy and/ 
or amorphous matrix, tend to inhibit both 
disruptive crystal phase transitions and 
crystallite growth at elevated tempera- 
tures. The zirconia fibers remain intact up 
to 1,600* C and resist attack by most 
acids and alkalies. Saffil will probably be 
used in thermal insulation, refractory sur- 
face repair, and filtration. The unusual 
characteristics of zirconia and yttria-thoria 
ceramics were being used as solid electro- 
lytes in new approaches to oxygen measure- 
ment, hydrogen production, electric power 
generation, and air and water pollution 
control.“ The unusual characteristics of 
these materials, dielectrical insulators at 
low temperatures but electrically conduct- 
ing at elevated temperatures, can be further 
modified by controlling the type and 
amount of the stabilizers (calcia, yttria, 
or magnesia) used in their formulation. 

The basic concepts for thermochemical 
hydrogen generation processes, including 
economic comparisons and uses, have been 
summarized.“ A  solid-membrane, open- 
cycle hydrogen generator, with a solid 
zirconia-bearing electrolyte, was reported to 
offer better potential for cheaper produc- 
tion of hydrogen than conventional elec- 
trolysis. The most important single barrier 
to new large-scale uses of hydrogen, for 
energy and chemical feedstocks, has been 
the high cost of hydrogen compared with 
other clean energy sources. 

A comprehensive article dealt with the 


MINERALS YEARBOOK, 1974 


industrial importance of zirconium com- 
pounds.^ The article discussed the funda- 
mental properties and aqueous chemistry, 
the bonding between hydrous zirconium 
dioxide (HZD) and other substances, and 
the source of HZD. The hydrolysis and 
its implications along with the molecular 
structure of HZD were detailed in the 
aqueous chemistry section. The sources 
of HZD, zirconyl acetate and formate, 
ammonium and alkali metal zirconyl car- 
bonates and the fluorozirconates, were 
afforded a similar detailed treatment. The 
superior bonding properties of HZD have 
found widespread application in the tex- 
tile, paper, paint, polish, and cosmetic 
industries. The newer successful com- 
mercial applications for HZD compounds 
have been paper coating, polishes, emulsion 
paints, antiperspirants, and several textile 
finishing processes. The versatility of the 
HZD compounds is readily demonstrated 
by two applications. In paper coating and 
in polish formulations, a water-soluble 
zirconium compound is used to impart 
resistance to water and to improve film 
strengths. In the second application, for 
emulsion paints, zirconium compounds have 
been developed to impart reversible gel 
properties in nondrip paint. 

A method of metal labeled stable isotope 
dilution (MLSID) has been developed 
that permits the ready determination of 
zirconium in geological samples.“ Previous 
methods were both difficult and subject 
to large variations in reported zirconium 
concentrations. 

Hydrozirconation was reported to be 
more desirable than many synthesis pro- 


* Nameishi, N., H. Yoshino, and S. Uto (as- 
signed to Harima Refractories Co. Ltd.). Zire 
con-Pyrophyllite Unfired Refractory Bricks and 
Method for the Manufacture of the Same. U.S. 
Pat. 3.752.682, Aug. 14, 1973. 

*? Materials Engineering. Ceramic and Refrac- 
tory 1610 No 6, November 1974, 
pp. 


Chemical and Engineering News. Technol- 
ogv-Inorganic ` Fibers Offer nusual Properties. 
V. 52, No. 18, May 6, 1974, p. 29. 
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Mo Eng., v. 79, No. 1, January 1974, pp. 


45 Wentorf, R. Jr., and R. E. Hanneman. 
Thermochemical Huc Generation. Science, 
v. 185, No. 4148, July 26, 1974, pp. 311-319. 


Hock, A. L. Zirconium Compounds: The 


Industrial Importance of Their Aqueous Chem- 
istry. Chem. & Ind. (London), No. 21, Nov. 2, 
1974, pp. SE 

4: "rw. S J. J. Leary, and T. L. Isenhour. 
Stable sotope Dilution Applied to the Deter- 
mination of Zirconium in 105 ical and Lunar 
Samples. Anal. Chem., v. o. 1, January 
1974, pp. 106-110. 
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cedures employing hydroboration or hydro- 
alumination.^ The alkyl zirconium com- 
plexes used in hydrozirconation are less 
expensive, easier to prepare, and have 
higher organic product yields than their 
air-sensitive boron and aluminum analogs. 

A novel isostatic hot pressing system, 
without molds, was successful in eliminat- 
ing residual porosity normally associated 
with sintered lanthanum-modified lead zir- 
conate-lead titanate (PLZT) polycrystal- 
line ceramics.“ This pressing method, with 
the pressure transmitted with inert gases, 
requires lower pressures (50 to 200 bars) 
and temperatures (usually 1,000* C lower) 
than conventional PLZT sintering temper- 
atures. Pore-free ceramics, which have been 
densified to virtually theoretical density, 
with their number continually increasing, 
find use in transparent PLZT ceramics 
for electrooptics, as well as piezoelectrical 
ceramics based on PZT for surface wave 
filters. Fabrication. of translucent PLZT 
ceramics by conventional hot pressing 
and a technique for determining the 
temperature sensitivity on the electrooptic 
effects and dielectric constants have been 
outlined" in articles. In related PLZT 
work, a new ceramic window has been 
developed for airplanes, which, when 
electrically activated, switches from trans- 
parent to opaque." 

The fracture toughness of partially 
stabilized ZrOs (PSZ) was related to a 
simple correction factor.“ PZS ceramics 
and refractories are superior in thermal 
shock properties to conventional fully 
stabilized zirconia. Thermal shock struc- 
tures of PSZ in the binary system CaO- 
ZrO: were studied.“ The brittleness of a 
thermally shocked specially prepared batch, 
due to extensive microcracking, was thought 
to arise from both the large volume of 
the monoclinic ZrO: present and from the 
hardness of the host cubic ZrO; matrix. In 
another work on PSZ, the role of SiOs in 
commercial ZrO: products were investi- 
gated.” Silica enhanced the sintering of 
zirconia partially stabilized with either 
CaO or MgO but contributed to increased 
fired shrinkage. The possible mechanisms 
of sintering enhancement and the con- 
centration of the stabilizer and the SiOs 
impurity at the grain boundaries were 
also discussed. 

Heating dehydrated amorphous ZrO: and 
subsequent study by X-ray and electron 
diffraction, and Raman scattering revealed 
the presence of an induced metastable 


1413 


tetragonal ZrO: followed by conversion to 
the stable monoclinic ZrO: phase.“ This 
definitive study with Raman scattering 
measurements, a technique sensitive to in- 
termediate-range order, has succeeded in 
explaining the crystallization sequence of 
amorphous zirconia mixtures obtained dur- 
ing commercial drying steps. In a related 
work, the crystallization sequence was fur- 
ther refined and attributed to 2 weight-per- 
cent OH- ions, which were concentrated on 
the ZrO: surfaces, domain boundaries, and 
occasionally in the lattice." 

The directional solidification (DS) of 
the ZrO£MgO eutectic has been studied 
thoroughly.^ The eutectic composition was 
located at 27 weight-percent MgO with 
DS of this composition yielding MgO rods 
in a cubic ZrO: matrix. Annealed compo- 
sitions, 24 hours at 1, 200% C, increased 
in fracture strength by 50% over their 
unannealed room-temperature counterparts. 
The control of microstructure and design 
of ceramic materials has been the subject 
of considerable research, with the objective 
of maximizing a particular mechanical, 
optical, electrical, magnetic, or other prop- 


48 Chemical and Engineering News. Hvdrozir- 
conation Is a Good Synthesis Route. V. 53, No. 
15. Apr. 14, 1975, p. 15. 

Hard K. H. Gas Isostatic Hot Pressing 
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erty. DS has been investigated extensively 
in metallurgical systems. The formation 
of CaZrOs, a major sinter product in 
the limestone-zircon process for ZrOs pro- 
duction, in the solid state has been re- 
searched.” The compatibility relations in 
the system SiOs-ZrO:-P:Os, which includes 
the ore mineral zircon, and zirconium 
chemicals used in ceramic and refractory 
manufacturing, was established by quench- 
ing, annealing, X-ray diffractometry, and 
optical microscopy.” 

The AMAX Zr-Hf Newsletter, devoted 
to abstracting zirconium and hafnium tech- 
nology, ceased publication with its August 
1974 issue.“ Many of the articles were de- 
voted to the production and use of zirconium 
and hafnium as compounds, as metal alone, 
in alloys and as alloying elements, not only 
in nuclear applications but also in refrac- 
tory and oxidation- and corrosion-resistance 
technology. 

A carbothermic reduction method for 
the production of zirconium metal from its 
oxides was patented." The method involves 
reacting the oxide with carbon in a molten 
metal solvent, preferably tin, copper, or 
iron, forming carbon monoxide and free 
metal in solution with the solvent. In an 
embodiment, the reduction in a nitrogen 
atmosphere forms a metal nitride that can 
be further processed by the molten metal 
solvents. The pure metals in solution can 
be recovered by conventional phase sepa- 
ration methods. This new process was ex- 
pected to lower the price of commercial- 
and nuclear-grade zirconium metals and 
alloys.“ 

A new alloy, known as zirconia grain 
stabilized (ZGS) platinum vas reported 
to be stronger and more creep resistant 
than the conventional high-temperature 
rhodium- platinum alloys.“ ZGS platinum 
was expected to replace conventional plati- 
num alloys where high-temperature strength 
is required. Optical glass stirrers and glass 
holding bowls were two uses cited. Another 
new alloy, applicable in gas turbine en- 
gines, using directionally solidified eutectic 
techniques was announced." This nickel- 
base wrought-type alloy contains hafnium 
and zirconium. 

The improved corrosion resistance of 
metal systems containing small amounts of 
added zirconium were investigated by Au- 
ger electron spectroscopy." The breakdown 
by oxidation of the protective zirconium 


carbide or nitride skin, formed during 
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metalworking, was observed starting as low 
as 500? C with the zirconium degassing 
as an oxide above 1,500? C. The use of 
standard free energy data and phase equil- 
ibria predicted the compounds formed on 
adding the rare-earth elements and zirco- 
nium metal to steel." The rare-earth and 
zirconium oxides, strong steel deoxidants, 
were desirable because their high melting 
points allowed sufficient retention time to 
be effective. The use of zirconium and 
selected desulfurizers in improving the 
formability of high-strength, low alloy 
(HSLA) steels was discussed. HSLA steels 
are used in drilling rigs and in pipelines. 

The hardness of the refractory ZrB» and 
HfBs was studied at elevated tempera- 
tures.” These hard and brittle room-tem- 
perature compounds decreased in hardness 
with increasing temperature. The studies 
conducted with a high-temperature micro- 
scope specially equipped with a microhard- 
ness tester were correlated with the unit 
cell dimensions of the diborides determined 
by X-ray diffractometry. The authors sug- 
gested that the microhardness and X-ray 
techniques were more reliable since the in- 
formation affecting the microstructure, such 
as grain size and porosity were rarely pro- 
vided. 


9$ Angers, R., R. Tremblay, and A. C. D. 
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The scientific and technical information 
presented at the symposium on zirconium 
in nuclear application sponsored by the 
American Society for Testing and Mate- 
rials, Portland, Oreg., in August 1973 were 
published." The broad topics covered were 
test methods and specifications, plastic de- 
formation, texture phenomenon, irradiation 
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effects on structure and creep irradiation 
effects on strength and fracture behavior, 
and corrosion. 


% American Society for Testing and Materials. 
Zirconium in Nuclear Application. ASTM-AIME 
Symp., Portland. Oreg., Ais 21-24, 1973, ASIM 
per Tech. Pub. 551, Philadelphia, Pa.. 1974, 
526 pp. 
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ARSENIC ' 


Legislation and Government Programs.— 
As a result of studies indicating a possible 
correlation between arsenic exposure and 
cancer frequencies, meetings were held in 
September to consider new standards of 
allowable arsenic concentration in the air. 
The Occupational Safety and Health Ad- 
ministration (OSHA) scheduled an infor- 
mal public hearing for early 1975 on rec- 
ommendations for exposure standards for 
Inorganic arsenic. 

Domestic Production.—Arsenic trioxide 
(As:Os) was produced domestically only at 
the Tacoma, Wash., copper smelter of 
American Smelting and Refining Company 
(ASARCO Incorporated). Production data 
cannot be published. Output was adversely 
affected by a month-long strike and was 
27% below that in 1973. Shipments were 
the largest since 1945 and were more than 
double production. As a result, stocks at 
yearend were 78% less than those at the 
beginning of 1974 and the lowest since 
1968. 


Consumption and Uses.—Apparent con- 
sumption of arsenic, essentially all as white 
arsenic (As: O;), increased 15% over that 
in 1973. Calcium and lead arsenate were 
the principal end products. Minor quanti- 
ties of arsenic were used in sodium arse- 
nate and other chemical compounds. 

Production data on calcium arsenate 
may not be published but usage, as meas- 
ured by disappearance at the domestic pro- 


ducers level, was 650 tons in 1973 com- 
pared with 876 tons in 1972. Lead arse- 
nate production totaled 1,973 tons in 1973, 
24% less than that in 1972. Disappearance 
for all domestic uses was 1,503 tons, down 
40% from that in 1972. 

Arsenical compounds used in wood pre- 
servatives Continued as an important use of 
arsenic. Consumption of chromated copper 
arsenate (CCA compounds) increased for 
the sixth consecutive year; 5,834 tons, 
20% more than that in 1972, was con- 
sumed in 1973. The use of fluor chrome 
arsenate phenol (Wolman salts and osmo- 
salts), on the other hand, has trended 
downward since 1969. Consumption of 842 
tons in 1973 was 12% less than that in 
1972. 

Small quantities of high-purity arsenic 
were used in the manufacture of gallium 
and indium arsenides for semiconductors. 

Prices.— The price of refined white ar- 
senic, 99.576, at New York docks, was 
quoted at 6 to 634 cents per pound at the 
beginning of 1974. On January 24, the 
price was 6½ cents per pound which held 
through yearend. Refined white arsenic at 
Laredo was $165 per ton in early 1974, 
rose to $210 per ton on June 3, and re- 
mained at this level throughout the re- 
mainder of 1974. 

Arsenic metal was quoted in London at 


1 Prepared by Gertrude N. Greenspoon. mineral 
specialist. 
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£800 to £1,000 per metric ton (87.1 to 
108.9 cents per pound) until February 
19 when it rose to £1,500 to £2,000 per 


metric ton (163.3 to 217.7 cents per 
pound) where it remained throughout 
yearend. 


Foreign Trade.—No exports of arsenic 
metal or white arsenic were reported. 

Imports of white arsenic rose 2% over 
those of 1973. Sweden, the principal sup- 
plier, furnished 50% and Mexico supplied 
45% of the total receipts. Of the 25 
pounds of arsenic sulfide imported, all 
came from the United Kingdom; 84,700 
pounds of arsenic compounds were re- 
ceived in 1974, most of which came from 
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the United Kingdom, and most of the 
266,000 pounds of sodium arsenate also 
came from the United Kingdom. 

Receipts of arsenic metal were 707 tons, 
10% more than in 1973. Sweden supplied 
605 tons, the People's Republic of China 
50 tons, Canada 31 tons, and West Ger- 
many 21 tons. Less than 1 ton each was 
received from Japan, the Netherlands, 
Switzerland, Belgium- Luxembourg, and 
the United Kingdom. 

Tariff.—Arsenic oxide (white arsenic) 
enters the United States duty free. A 1.2- 
cent-per-pound duty was applicable to 
arsenic metal. 


Table 1.—U.S. imports for consumption of white arsenic (As- O content), by country 


1972 1973 1974 

Country Quantity Value Quantity Value Quantity Value 

(short (thou- (short (thou- (short (thou- 

tons) sands) tons) sands) tons) sands) 

Australia RA a 21 $3 sé et 

Belgium-Luxembourg .... 1 7 Ss 8 2 

Fran neee 1.556 184 1.281 190 480 390 

Germany, Wet 11 4 11 4 EN ass 

Mex ioo 8,552 462 5,605 760 6,185 1,084 

1424 MER PDA 24 21 25 2 1 
South Africa, 

Republic of ------------ 285 44 409 50 145 29 
Sweden 8,184 1,228 r 6,144 1 1,037 6,889 1,284 
United Kingdom ......... "t = ag ENT 19 11 

Totaal 13.613 1.956 r 18,496 r 2,045 18,742 2,449 

r Revised. 

Table 2.—U.S. imports for consumption of arsenicals, by class 
(Thousand pounds and thousand dollars) 
1972 1978 1974 
Class 
Quantity Value Quantity Value Quantity Value 
White arsenic (As203) . 27,226 1,956 r 26,992 T 2,045 27,484 2,449 
Metallic arsenic ....... 1,331 1,790 1,286 2,630 1,414 8,651 
Sulfddce 2 OO) 5 414 (1) () 
Sodium arsenate ....... 479 69 526 74 266 52 
Arseníc compounds, 
6’. (1) 19 (1) 21 85 55 


r Revised. 
1 Less than !4 unit. 


World Review.—World production of 
white arsenic rose 7% in 1974. A nearly 
twofold increase in output in Mexico 
more than offset a 19% decrease in South- 
West Africa. Production in other coun- 
tries was little changed from previous 
years. 

Technology.—Research conducted by 
ASARCO indicated that arsenic metal 
can be used to improve cast iron strength ? 


and this development apparently was a 
factor in the decision for the startup of a 
new facility at Tacoma to produce metallic 
arsenic. Also, at Tacoma construction was 
underway on a new system for handling 
arsenic-bearing dust. 


2 American Metal Market. Asarco Making Metallic 
Arsenic Following Copper Strike Delay. V. 81, 
No. 171, Sept. 2, 1974, p. 48. 
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Table 3.—White arsenic (arsenic trioxide):' World production by country 
(Short tons) 

Country ? 1972 1973 1974 P 
Brazil. EE 181 16 85 

ÜHed ̃ ̃ ůwd ꝓ . ——-——p ͤͤ« dd eerie. 30 WS 
e EECH 8,423 T * 9,000 * 9,000 
Germany, West co o cola EE Ae E eS 491 * 520 * 470 
SPAN "T 411 * 500 213 
México eege ee eee y ea lak F 6,523 6,606 10,477 
j eC ERES eC EEN 1,123 1,528 e 1,550 
h ³·0ww¹ ⁰⅛⁰mdtddd ĩð—AA ð ;mk 15 2 - 
South-West Africa, Territory of? .................-....... 2,612 8,981 7,319 
Rig Wc TX ͥ ³¹¹¹ nn EE 17.857 16,755 * 17,600 
(ek. S MM Eet ee E 1,940 1,990 8,050 

United States oues ³ðo¹Aw drm mm MERI D ur aa mau a UE W 
CC ⁰˙.AàA.à ³˙·¹wwääAAA 7⅛ͤͤ¹bl y A 45.666 50.978 54.764 
Estimate. P Preliminary. r Revised. W Withheld to avoid disclosing individual company 


confidential data. 


Including calculated arsenic trioxide equivalent of output of elemental arsenic and arsenic com- 
pounda other than white arsenic, where inclusion of such materials would not duplicate reported 


white arsenic production. 


In addition to the countries listed, Austria, Belgium, the People's Republic of China, Czechoslo- 
vakia, East Germany, Finland, Hungary, Southern Rhodesia, the United Kingdom, and Yugoslavia 
have produced arsenic and/or arsenic compounds in previous years but information is inadequate to 
ascertain whether such production has continued or not, and if so, at what levels. 


3 Qutput of Tsumeb Corp. Ltd. only. 


A report summarizing the abundance 
and distribution of arsenic in soils and 
other surface materials throughout the 
United States indicated that the average 
for the entire U.S. was 5.8 parts per mil- 
lion. The average for the Western States 
was 6.1 parts per million and for the East- 


CESIUM AND 


Domestic Production.— There was no do- 
mestic production. of cesium- and ru- 
bidium-bearing minerals during 1974. The 
likelihood of any future domestic produc- 
tion of such minerals remained poor. Im- 
ported pollucite was the source of do- 
mestically produced cesium and its com- 
pounds. A residue from the processing of 
lithium ores in previous years known as 
ALKARB provided the source of do- 
mestically produced rubidium and its com- 
pounds. 

Total production of cesium chemical 
compounds increased significantly in 1974, 
and production of rubidium chemical com- 
pounds declined by more than one-half of 
that of 1973. 

The following companies produced ces- 
ium and rubidium chemicals during the 
year: Kawecki Berlyco Industries, Inc., 
Revere, Pa.; Kerr-McGee Corp., Trona, 
Calif.; and Great Western Inorganics, Inc. 
(formerly Rocky Mountain Research, Inc.), 
Golden, Colo. No production of cesium 
and rubidium metal was reported, but 
small quantities of both metals were 
shipped from existing stocks. 


ern States 5.4 parts per million. Clusters of 
high values appeared in the central part of 
the Cordilleran Mountain region, the Ozark 
region, and parts of the Appalachian High- 
land region that may reflect the arsenic 
content of the parent geologic materials.“ 


RUBIDIUM * 


Consumption and Uses.—Data, relating 
to the consumption and end use pattern 
of cesium and rubidium metals and com- 
pounds, were not available. These ma- 
terials found commercial application in 
the manufacture of pharmaceuticals, ultra- 
centrifuge separation of organic com- 
pounds, and electronic apparatus such 
as scintillation counters, photomultiplier 
tubes and photoelectric cells. Cesium, 
rubidium, and their compounds can be 
substituted for each other in some end 
uses. 

The Office of Coal Research, U.S. De- 
partment of the Interior, continued to 
fund magnetohydrodynamic (MHD) elec- 
tric generation research. If MHD electrical 
generation is successfully developed in this 
decade demand for cesium may be gen- 
erated to enhance MHD plasma. 

Prices.—During the year the American 
Metal Market quoted a nominal price 
for pollucite containing about 20% cesium 


$Shacklette, H.T., J.G. Boerngen, and J.R. 
Keith. Selenium, Fluorine, and Arsenic in Surficial 
Materials of the Conterminous United States. U.S. 
Geol. Survey Circ. 692, 1974, pp. 10-11. 

4 Prepared by Benjamin Petkof, physical scientist. 
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(Cs), in minimum lots of 10 tons de- 
livered to an entry point, at $300 per 
short ton. At yearend the Metal Bulletin 
quoted the nominal price for pollucite 
concentrates containing a minimum 24% 
Cs-O, Lob source, at $12.40 to $13 per 
metric ton unit (22.046 pounds of Cs, O). 


The American Metal Market quotation 
on cesium metal, 99+% purity remained 
unchanged at $100 to $375 per pound. 
The quotation on rubidium metal, 99.5 96 
purity, also remained unchanged at $300 
per pound. 


Table 4.—Prices of selected cesium and rubidium compounds in 1974 


Item 


Cesium bromide ............-.......--.---..-.--.2 
Cesium carbonate _-----------------------~-----—- 
Cesium chloride 4 
Cesium fuoridneee 
Cesium hydroxide ...... 2.2 2 2 LLL c LLL LLL LLL 2l 
Rubidium carbonat zz: 
Rubidium chloride „«4õ„ l2. ..- 
Rubidium fluoridei·: c 


Base price per pound 1 


grade 
617 NES $28 $65 
3J3;ö;m 8 29 61 
EE 30 68 
222 ˙ 35 75 
EE 85 75 
EEN 45 75 
E E 46 76 
JJC MR ON 51 83 
LS ated bls ig e 61 83 


1 Excludes packaging cost, 50- to 100-pound quantities, f. o.b. Revere, Pa. 


Source: Kawecki Berylco Industries, Inc. 


Foreign Trade.—Pollucite import data 
were not available. However, reported re- 
ceipts by consumers indicate that pollu- 
cite was imported. It was likely that most 
of the pollucite consumed in the United 
States was imported from Canada. 

Imports of cesium compounds increased 
from 3,159 pounds valued at $111,631 
in 1973 to 4,622 pounds valued aat 
$167,965 in 1974. There were no reports 
of cesium and rubidium metal imports 
during the year. No other data were avail- 
able on imports or exports of cesium or 
rubidium products. 

World Review.—In May 1974 Kawecki 
Berylco Industries, Inc., acquired 24.9% 
of the stock of the Tantalum Mining Corp. 


of Canada (TANCO) at Bernic Lake, 
Manitoba, Canada. TANCO has the 
world's only commercial source of pollucite. 
By participation in TANCO . operations 
Kawecki Berylco Industries, Inc., has ac- 
cess to a viable commercial source of raw 
cesium ore. 

Technology.—[Increasing scientific and 
engineering interest in development and 
commercialization of MHD techniques for 
electric power generation in the United 
States and the U.S.S.R. may lead to fu- 
ture commercial use of cesium oxide. In 
July 1973 the United States and the 
U.S.S.R. signed a memorandum of under- 
standing for joint research in MHD elec- 
tric generation. 


Table 5.—U.S. imports for consumption of cesium compounds in 1974, by country 


FRANCO EE 
Germany, West ... LLL LLL LLL LL LL LLL L2 LLL L2 2-2. 
United Kingdom `. K «4««“! 


z 2,148 96,018 2,474 71,947 


Cesium Cesium 
chloride compounds, n.s.p.f. 
Pounds Value Pounds Value 
x zd D 982 $11,371 
S 2,088 $92,495 1,468 59.924 
110 8,528 29 652 
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GERMANIUM * 


Production and consumption of ger- 
manium showed no significant changes 
in 1974 from those since 1970. A few 
of the domestic consumers designed ger- 
manium out of some of their electronic 
systems, but at the same time, the use 
of germanium in optics increased to re- 
cover that part of the lost semiconductor 
market. 

Domestic Production. Production of 
germanium from domestic sources was 
estimated at 28,000 pounds in 1974. Ger- 
manium was a minor byproduct of ores 
mined for zinc. No new residues were 
being recovered from the Kansas-Missouri- 
Oklahoma zinc-bearing region, and no 
mines were operated solely for recovery 
of germanium. Recycled waste or new 
scrap obtained from the manufacture of 
semiconductors supplemented the domestic 
supply. In addition, first reduction metal 
or scrap was imported and refined. 

Eagle-Picher Industries, Inc., of Qua- 
paw, Okla., was the sole U.S. producer 
of primary germanium in 1974. The com- 
pany extracted germanium from the stock- 
pile of zinc smelter residues at its plant 
at Quapaw, and it also reprocessed scrap. 


Other processors of secondary germanium 
and imported metal were GTE Sylvania 
Inc., Towanda, Pa.; Kawecki Berylco In- 
dustries, Inc., Revere, Pa.; and Atomergic 
Chemetals Co., Carle Place, Long Island, 
N.Y. GTE Sylvania discontinued its ger- 
manium producing operation at yearend 
and sold its equipment and technology to 
Texas Materials Laboratory, Garland, Tex. 

Consumption and Uses.—The major end 
use for germanium has been in semi- 
conductors such as transistors, diodes, and 
rectifiers. While the overall requirement 
for semiconductors has increased, the de- 
mand for germanium in this end use has 
declined, as shown in table 6. 

Since germanium has a high refractive 
index, it found its way into numerous op- 
tical applications. Germanium is opaque in 
the visible region of the spectrum but trans- 
parent to the infrared region. This prop- 
erty made it useful as windows and lenses. 
Optical systems containing germanium 
were used in microscopes, surveillance de- 
vices, aerial photography, and medical 
devices. Specially doped germanium crys- 
tals were also used as infrared detectors. 


Table 6.—Market estimates of semiconductor shipments 
(Million dollars) 


Transistors, bipolar: 
Germanium 
Silicon 


Signal diodes : 
Germanium 
Silicon 


Source: 


Germanium was used for gamma ray 
detection, principally for nuclear research, 
activation analysis, and medical appli- 
cations. Germanium was used in various 
alloys, in brazing or soldering material, 
in corrosion- resistant, high-strength zir- 
conium alloys, in beryllium alloys to im- 
prove ductility, and in gold alloys for 
precision casting. Some petroleum refin- 
ing operations and processes for the pro- 
duction of polyester fibers employed ger- 
manium catalysts. 

Other uses for germanium were in X- 


1972 1978 1974 1976 1978 
——— 85 80 28 22 12 
Jasse 294 366 404 390 416 
WEE 8 A 
8 48 44 46 40 81 
N 1.142 1.654 1.987 2.108 8.079 
Reus 1,524 2,098 2,467 2,568 8,539 


Electronics. U.S. Markets 1975. V. 48, No. 1, Jan. 9, 1975, pp. 82-102. 


ray equipment, fluorescent lamps, strain 
gages, batteries, superconductor materials, 
nodular cast iron, and biological organo- 
germanium compounds. 

Prices.—The prices of domestic zone- 
refined (intrinsic) germanium and do- 
mestic germanium dioxide were $293 and 
$167.50 per kilogram, respectively, through 
1974. These prices were in effect since 
June 8, 1970. Imported germanium prices 
increased on February 1, 1974, to $275 


5Prepared by Herbert R. Babitzke, physical 
scientist. 
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per kilogram for germanium metal and 
$145.50 per kilogram for germanium di- 
oxide. The previous prices were $260 and 
$136 per kilogram, respectively. 

Foreign Trade.—U.S. imports of ger- 
manium metal (unwrought, and waste and 
scrap) totaled 14,099 pounds valued at 
$1,014,801 in 1974, a decrease in quan- 
tity of 4% from that of 1973. Italy sup- 
plied 46% of the germanium imports, 
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the U.S.S.R. supplied 20%, and the Neth- 
erlands, 11%. The value of imports varied 
considerably among countries, from $24 
per pound in Italy to $1,277 per pound in 
Belgium-Luxembourg. This suggests that 
the germanium from Belgium-Luxembourg 
was high-purity single crystal, while the 
low-valued material was probably concen- 
trates or scrap. 


Table 7.—U.S. imports for consumption of germanium in 1974, by country 


Country 


Unwrought, and waste and scrap: 
Belgium-Luxembourg 


FFII ⁰ ] ¾ m. 
Germany, West «4444 
1kü;ö;ö y E 


Netherlands 


South Africa, Republic of .............-....- 
United Kingdom `... m 
US EE Le acu CELL 


Total 


World Review.—World production of 
primary germanium was estimated at 
168,000 pounds in 1974. The main pro- 
ducing countries were the United States, 
Japan, Belgium-Luxembourg, and Italy. 
No production data were available on a 
country by country basis. 

Technology.—Research continued on the 
development of organogermanium com- 
pounds as polymers and therapeutic agents. 
Certain compounds showed promise in the 
treatment of carcinoma and leukemia. De- 
velopment continued on platinum-ger- 
manium catalysts, whose principal use is 
in the conversion of hydrocarbons, par- 
ticularly in the reforming of the gasoline 
fraction. | 

Progress was made toward the produc- 
tion of a practical columbium-germanium 
superconductor. A technique called sput- 


———— — — em HR c e e rt. P— — — 


Quantity 

(pounds) Value 
22222 ⁰ loos 291 $371,472 
EE am 291 16.638 
x AL ARM Lei 1,010 59,945 
Does toes Lr rede e um 6,489 158,328 
uc M dM AU E E 1,540 112,697 
JJC 1.074 73.219 
S Sou mich roe 540 48,068 
3 ¶—A—A1ũ3 dam 2.864 179,434 
Ree See oe es ROUEN 14,099 1,014,801 


tering was used to lay a film of columbium- 
germanium atoms on a strip of sapphire. 
The film, only a few thousand atoms thick, 
retained its superconductivity up to 23.2° 
K., the highest temperature yet achieved.* 

Infrared guidance systems were being 
developed by the U.S. Defense Depart- 
ment. These systems known as FLIR (For- 
ward Looking Infra-Red) allows aircraft, 
tank, and helicopter gunners to see tar- 
gets at night and through smoke cover." 

Germanium-containing materials were 
developed for use as optical waveguides. 
The lowest transmission loss optical wave- 
guides to date are those with a high silica 
content prepared by vapor deposition. The 
composition, a core of GeQ;-SiOs; sur- 
rounded by SiOs cladding, combines low 
loss with relatively large index differences 
between core and cladding.“ 


INDIUM ° 


Domestic Production.—Domestic indium 
production during 1974 was by Ameri- 
can Smelting and Refining Company 
(ASARCO Incorporated) at its Denver, 
Colo, plant and by Indium Corp. of 
America in Utica, New York. Other com- 
panies processed or refined imported ma- 
terial to produce high-purity metal com- 
ponents, alloys, and compounds. An ap- 


preciable portion of U.S. consumption was 
contributed by domestic producers, but the 


è Bishop, J.E. Superconductor Hunt Is Getting 
Warmer, Bell Labs Aides Say. Wall Street J.. 
v. 183, No. 39, Feb. 26. 1974, p. 36. 

7 Metal Bulletin. No. 5971, Mar. 4, 1975, p. 21. 
S MacChesney, J.B.. P.B. O'Connor. and H.M. 
Presby. A Technique for the Preparation of Low 
Loss and Graded-Index Optical Fibers. The Insti- 
tute of Electrical and Electronics Engineers. Inc., 
v. 62, No. 9, September 1974, pp. 1278-1279. 
® Prepared by John M. Hague, mining engineer. 
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major share was from imported metal. A 
large but unmeasured share of domestic 
supply came from secondary or scrap 
materials. 

Uses.—The pattern of indium usage was 
estimated to be divided as follows: 30% 
in solders, low-melting alloys, and coat- 
ings; 30% in instrument applications and 
holding devices; 18% in electronic com- 
ponents; 6% in nuclear reactor controls; 
and 16% in research and other uses. 

Stocks.—Producer stocks continued to 
decline, but at a reduced rate; stocks of 
producers and consumers are estimated 
to be adequate for short-term require- 
ments. : 

Prices.—Indium pricing is based on the 
standard-grade metal, 99.97% pure. 
Higher purity grades, 99.999% plus, are 
available at a premium. Since December 
1972 the producer quotation published 
in Metals Week has been for ingots, 
usually of 100 ounces, in lots of 10,000 
ounces or more. The quotation remained 
at $2 per troy ounce through January, 
was $2.50 in February and March, $3 in 
April and May, and was raised to $5.50 
per ounce by ASARCO in July, retroactive 
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to May 13. The $5.50 quotation con- 
tinued to the end of the year for an aver- 
age price in 1974 of $4.42 per ounce. 

Foreign Trade.—lmports of indium in 
1974 decreased sharply from the 1973 level. 
Total imports were 493,000 troy ounces in 
1974 compared to 812,000 troy ounces in 
1973. Source countries ranked as follows: 
Canada, 36%; Peru, 21%; Japan, 18%; 
the United Kingdom, 12%; West Ger- 
many, 8%; the Netherlands, 4%; and 
East Germany, 1%. 

The duty on unwrought, waste, and 
scrap indium has been 5% ad valorem 
since January 1, 1972 for the most favored 
nations. Since June 30, 1971, duties on 
waste and scrap have been suspended until 
June 30, 1975. The duty on wrought in- 
dium was 9%. Statutory duties for the 
U.S.S.R. and East Germany were 25% ad 
valorem on unwrought indium and 45% 
ad valorem on wrought metal. 

Imports from the U.S.S.R. apparently 
did not develop in 1974 as the asking price 
was above the European free market. 
Cominco, Ltd., the sole Canadian producer, 
was the source of supply for over 20% of 


U.S. demand. 


Table 8.—U.S. imports for consumption of indium in 1974, by country 


Country 
Unwrought, waste and scrap: 
Canada 


Japan 
Netherlands 


M ]⁰ĩðà¹.w d eL dr Ea 


W rought : 


Germany, East 
Germany, West ...... LL cL LL c2 LLL cL Lll 2ll- 


Peru. ` Cie eege 
Switzerland `... LLL LLL LLL c LLL 2s222 


Canada eg 


Quantity 
(troy ounces) Value 

EE 178,725 $541,801 
NEC 8 8,876 9,418 
7; ⁵⁵⁵Kß— 8 41.073 97.152 
JC EE 86.939 600,112 
PDT 19,006 57,909 
2JööÜöÜö 8 us 102,274 828,015 
JJ ͤ K 458 4.5 

2 EM rM e Ea oe kes 59.805 258, 765 
222 EN ES a 492,156 1,897,718 
ee 822 7.541 


Technology. Photovoltaic solar energy 
cells being developed by Bell Laboratories 
use cadmium sulfide deposited either on a 
substrate of single-crystal indium phosphide 
or on single-crystal copper indium disele- 


nide. If these cells can be made by thin- 
film techniques, the cost will be less than 
current silicon solar cells and may allow 
large area cells to be made.“ 


RADIUM 77 


During 1974 radium was used mostly 
in therapeutic treatment of cancer. How- 
ever, in medical and industrial applica- 
tions, cheaper and less hazardous radio- 
isotopes continued to replace radium. Ce- 
sium radioisotopes have replaced some 


quantities of radium used for cancer treat- 
ment in hospitals throughout the United 
States. 


19 Chemical and SE News. Technology. 
No. 7, Feb. 17, 1975, p. 20. 
M Prepared by Roman V. Sondermayer, physical 
scientist. 
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Domestic Production. There has been 
no production of radium in the United 
States since 1950. The small domestic de- 
mand was met by imports, withdrawal from 
dealers’ stocks, and reprocessing. Radium 
Chemical Co., Inc., New York, was the 
main dealer in the country. 

Consumption and Uses.—Small quantities 
of radium, expressed in milligrams, were 
used in the treatment of cancer, luminous 
compounds, static eliminators, and neutron 
sources. Nearly 5 grams of new radium 
were sold, and about 900 grams of radium 
were in use in the United States during 
1974. About 90 grams were stored in a 
Government-owned depository in Alabama. 
During 1974 129 requests for deposits of 
665 radioactive sources, containing about 
3,758 milligrams of radium, were received 
by the Bureau of Radiological Health, 
U.S. Department of Health, Education, 
and Welfare. 

Substitution of manmade radioisotopes 
for radium continued during 1974. 

Prices.—Radium prices, per milligram, 
were quoted by Radium Chemical Co., as 
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follows: Less than 100 milligrams, $26.50; 
100 to 199 milligrams, $25; 200 to 499 
milligrams, $22; over 5 grams, $20. 

Foreign Trade.—Data on trade in radium 
were not published; in most cases, the 
radium data were included with those for 
other items in trade statistics. Belgium re- 
mained the principal source of radium im- 
ported into the United States. 

World Review.—Information on radium 
in world markets was not readily available. 
The Belgian company, Union Minière S.A., 
was the largest radium producer and sup- 
plier in the market economies. In addition, 
small quantities of radium were apparently 
produced in Canada and the United King- 
dom. Czechoslovakia, with its long tradition 
in uranium mining, and the U.S.S.R. 
probably also produced some radium. 
Throughout the world, uses of radium 
were similar to those in the United States. 

Technology.—Procedures were estab- 
lished for sequential determination of ra- 
dium in the environment and in process 
waste samples at 0.1 down to 0.001 of the 
guides specified by Federal Regulations.” 


SCANDIUM ** 


During 1974 scandium was used mostly 
in research, which, however, did not dis- 
close any major useful property that was 
not found in less costly and more abundant 
elements. In the United States one pro- 
ducer provided most of the scandium metal 
and oxide consumed during the year. 


Domestic Production.—There was no 
scandium mine production in the United 
States in 1974. Research Chemicals, a di- 
vision of Nucor Corp., Phoenix, Ariz., re- 
mained the only domestic producer of 
scandium metal and compounds. Output, 
measured in a few tens of pounds and de- 
rived from imported materials, was ade- 
quate to meet demand. 


Consumption and Uses.— The main in- 


dustrial applications of scandium were in 
high-intensity lamps for lighting outdoor 
events to be televised in color and in ra- 
dioactive tracers for controlling flow of 
underground fluids in petroleum produc- 
tion. Small quantities of scandium were 
also consumed in magnesium alloys and 
in the electronics and chemical industries. 
Scandium was used in research which was 
aimed at a better understanding of its 
properties and behavior in different envi- 
ronments. Researchers studied scandium 


13 Percival, D.R., and D.B. Martin. Sequential 
Determination of Radium-226, Radium-228, Actin- 
ium-227, and Thorium Isotopes in Environmental 
and Process Waste Samples. Anal. Chem., v. 46, 
No. 12, October 1974, Pp; 1742-1749. . 

13 Prepared by Roman V. Sondermayer, physical 
scientist. 
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radioisotopes and investigated alloying, 
electrical, and chemical properties of the 
metal, compounds, and other products. 
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Prices.—The tabulation below shows 
prices for scandium metal and oxide 
quoted by Research Chemicals: 


» Per gram, Per gram, 
from from 
Metal 1 to 99 100 to 
grams 453 grams 
Inde, eee $10.50 $8.00 
Powder ..............-.-.-.---.---- 11.50 10.35 
( ²˙i¹w̃²̃²˙¹ ̃ = 11.50 10.35 
Distilled ~~~ ~~ 19.00 15.00 
Oxide: 
99.99% 44 5.00 4.00 
/// Ee 8.60 2.80 
Salt! 2.50 2.00 
1 Salts include acetates, carbonates, chlorides, nitrates, and 


oxulates in most stable, hydrous form produced from oxides of 


99.9% minimum purity. 


Foreign Trade.—Official U.S. foreign 
trade statistics did not report trade in 
scandium as such but included scandium 
with other minerals and metals. However, 
based on available information, Australia 
and the centrally controlled economies were 
the principal suppliers of scandium-bearing 
raw materials. 

World Review.—Information on scan- 
dium-related activities in foreign countries 
was not readily available. The industrial- 
ized nations were involved in scandium 
research and used small quantities of 
scandium in industrial applications. 

Technology.—Scandium and the rare 
earth metals, at concentrations of 0.01 to 


0.1 weight percent in uranium matrix al- 
loys, were quantitatively determined by 
atomic absorption in perchloric acid solu- 
tion of the alloy without separation. Ac- 
cording to Los Alamos Scientific Labora- 
tory scientists, the measurement's standard 
deviation for scandium at 0.1 wt% and 
0.01 wt% was 1% and 5%, respectively.'* 

In another research project, dioctyl- 
arsenic acid (HDOAA) in chloroform so- 
lution was investigated as a reagent for 
the extraction of scandium, cerium, euro- 
pium, and ytterbium trichlorides. The ex- 
traction coefficients for these metal ions 
were sufficiently different to allow their 
extractive separation.“ 


SELENIUM "9 


Domestic production of selenium from 
primary materials was 644,000 pounds in 
1974, a 19% decrease from the 1973 pro- 
duction of 796,000 pounds. 


Shipments by domestic producers de- 
creased 21% to 671,000 pounds. Producer 
stocks were drawn down by 27,000 pounds 
and were 79,000 pounds at yearend. The 
cutback in production and shipments was 
the result of a 42-day copper strike in 
Arizona in July and August and decreased 
demand in the second half of the year. 
World production remained constant at 
2,621,000 pounds. 


Under its program to dispose of the 
national stockpile of selenium, the General 


Services Administration (GSA) sold 124,- 
442 pounds of selenium during the year 
and made shipments for consumption of 
223,606 pounds. At the end of 1974 the 
national stockpile contained 8,639 pounds 
of which less than 2,500 pounds is un- 
committed. 


Gardner, R.D.. A.L. Henicksman, and WH. 
Ashley. Determination of Selected Rare Earths in 
Uranium Alloys by Atomic-Absorption Spectometry. 
Los Alamos Sci. b. Contract W-7405, Eng. 36, 
February 1974, 5 p. 

15 [grolic, K., and A. M. Olivares. Di(N-Octyl)- 
Arsenic Acid (HDOAA) as a Reagent for Liquid- 
Liquid Extraction: Extraction of Scandium (III), 
Cerium(III), Europium (III), Holmium(III), and 
Yuerbium(IlT). Microchim. Acta, No. 3, 1974, pp. 


ìe Prepared by George J. Coakley, physical 
scientist. 
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Table 9.—Salient selenium statistics 
(Thousand pounds of contained selenium) 


1970 1971 1972 1973 1974 
United States: 
Production, primar 1,005 657 789 r 796 644 
Shipments to consumers 1,056 663 761 r 851 671 
Imports for consumption ...... 454 895 430 558 837 
Exports, metal e 376 * 150 e 220 * 264 166 
Shipments from 
Government stocks ........... EH 8 14 229 224 
Apparent consumption ......... 1,184 908 985 1,369 1,566 
Stocks, Dec. 31, producer ...... 189 182 161 106 19 
Producers price, average per 
pound, commercial] and high- 
purity grades $9-$10.50 £39-$11.50 $9-$11.50 $9.25-$12.36 $16.58-$19.19 
World: Production 2,506 r 2,721 r 2,626 621 


eee mm er — — ve me » 


* Estimate. r Revised. 


Domestic Production.—In the United 
States in 1974 selenium was recovered at 
the following four copper refineries: AMAX 
Copper, Inc., Carteret, N.J.; American 
Smelting and Refining Company (ASARCO 
Incorporated), Baltimore, Md.; Kennecott 
Copper Corp., Magna, Utah; and The 
Anaconda Company, Perth Amboy, N.J. 

In addition anode slimes recovered from 
the electrolytic tanks of copper refineries 
owned by other foreign and domestic 
mining companies were shipped to these 
plants for recovery of gold, silver, selenium, 
and tellurium. 

High-purity selenium and various selen- 
ium compounds were produced by primary 
and other processors from commercial- 
grade metal. 

Published estimates of secondary recovery 
of selenium from xerographic, rectifier, and 
chemical processes in 1974 of 185,000 
pounds include both Canadian and U.S. 
reclamation." However a large portion of 
the Canadian secondary production is ac- 
counted for by imports of selenium scrap 
from U.S. markets. Data on actual re- 
covery by domestic secondary refineries 
were not available but recovery was esti- 
mated to have ranged from 30,000 pounds 
of selenium in 1970 to less than 20,000 
pounds in 1974. 

ASARCO’s new 420, 000-ton-per-year 
electrolytic copper refinery at Amarillo, 
Tex., was 55% complete at yearend. Com- 
pletion of the entire facility including a 
byproduct plant is planned for the first 
quarter of 1976. The ASARCO Baltimore 
refinery will be phased out at that time. 
Anaconda is reportedly considering closing 
its Perth Amboy copper and byproduct re- 
finery in 1975. 

Consumption and Uses.—-Apparent con- 
sumption of selenium in 1974 consisting 


of shipments from primary producers, net 
imports, and stockpile releases was over 
1.5 million pounds, an increase of 14% 
over that in 1973. Demand for selenium 
began decreasing in the second half of 
1974 as the requirements for selenium- 
bearing glass, pigments, and electronic com- 
ponents were affected by the sharp slow- 
down in manufacturing and construction 
activity. Trends in 1974 suggested the fol- 
lowing estimate of selenium purchases and 
consumption by end use categories: Elec- 
tronic components including xerography, 
45%; glass manufacturing, 34%; chemi- 
cals, 13%; and other, 8%. 


Xerography continues to be a major 
growth industry for selenium with an esti- 
mated 350,000 to 400,000 pounds con- 
sumed in 1974. Proposed settlement of an 
antitrust action by the Federal Trade Com- 
mission would require Xerox Corp. to 
provide know-how and patents to licensees.” 

In other electronic applications the high 
demand for selenium in semiconductors 
used in calculators, photoelectric cells, and 
in the vidicon television camera continued. 
Shipments of all types of semiconductors 
increased about 16% in the United States 
in 1974 over those of 1973, however, an 
industrywide slump had begun in the sec- 
ond half of 1974.“ With lower cost silicon 
substitutes on the market the production 
of selenium rectifiers was beginning to de- 
cline with a resulting decrease in rectifier 
scrap available for secondary recycling. 

The largest single consumer of selenium 


17 Baltrusaitis, V.A. Selenium-Tight Supplies Ease 
Up at End of ‘74. Eng. and Min. J., v. 176. No. 
3. March 1975, pp. 153-155. 

In The Wall Street Journal. IBM Attacks FTC 
Proposed Settlement of Antitrust Complaint Against 
Xerox. V. 185, No. 2, Jan. 3, 1975, p. 18. 

19 The Wall Street Journal. After Bad 2nd Half, 
Semiconductor Firms See More of Same for Much 


of This Year. V. 185, No. 2, Jan. 9, 1975, p. 26. 
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continued to be the glass manufacturing 
industry, although selenium is somewhat 
vulnerable to substitution by the rare earth, 
cerium oxide. Selenium is added in amounts 
of 0.02 to 0.3 pound per ton of glass to 
neutralize the green iron discoloration. 
Dark-colored selenium glass used in othce 
windows to reduce glare and heat transfer 
is linding a growing energy conservation 
application. 

In its major use in the industrial chemi- 
cal field cadmium sulfoselenate compounds 
are used widely as heat-resistant red pig- 
ments in plastics, paints, inks, and enamels. 
The expansion of new pharmaceutical 
preparations saw consumption in this area 
increase to about 50,000 pounds of selen- 
ium in 1974. 

Demand for selenium in other end uses 
included the addition of small amounts of 
ferroselenium to improve the casting, forg- 
ing, and machining characteristics of stain- 
less steel. There are also minor applications 
for elemental selenium and selenium di- 
ethyldithiocarbamate in the processing of 
natural and synthetic rubber. In February 
1974 the Federal Food, Drug, and Cos- 
metic Act was amended to allow the maxi- 
mum addition of 0.1 part per million of 
sodium selenite to premixed chicken and 
swine feeds and 0.2 part per million to 
premixed turkey grain feeds as a nu- 
trient to control diseases and to increase 
production.” As the practice becomes wide- 
spread, it is estimated that annual consump- 
tion will be 13,000 pounds. 


Stocks.—GSA essentially completed its 
disposal of the national stockpile of sele- 
nium during 1974. The combination of a 
record high consumption and the copper 
industry strike reduced producer stocks to 
the equivalent of 2 weeks’ domestic de- 
mand in the second quarter. Reduced de- 
mand in the fourth quarter allowed pro- 
ducers to start rebuilding inventories which 
totaled 79,000 pounds on December 31, 
1974. The high apparent consumption in 
1974 is attributed in part to manufacturers 
buying ahead to cover future requirements. 
Japan, the world's largest producer of sele- 
nium, built up large stocks of unsold sele- 
nium during the second half of 1974. The 
overhang of excess Japanese stocks on the 
world market contributed to weakened 
price levels.” 

Prices.—Selenium is usually sold as com- 
mercial-grade powder containing 97% to 
99.94% selenium or as high-purity grade in 
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pellets, sticks, and rectifier shot containing 
99.95% to 99.99+% selenium. Pellets 
containing 99.999+% selenium are avail- 
able. Domestic producer prices for com- 
mercial and high-purity grades increased 
from $11 and $14 per pound, respectively, 
in January 1974 to $15 and $18 per pound 
in March. A further increase in May raised 
prices to $18 and $21 per pound. Merchant 
prices for commercial-grade selenium in- 
creased from $17.50 per pound in January 
to a high of $37.50 in June, but by the 
end of the year prices had slipped to $11 
to $13 per pound. 

Merchant prices generally responded to 
high and low demand pressures during the 
year. The producers price however, showed 
a steady upward trend. 

Foreign Trade.— The U.S. Department of 
Commerce reported selenium exports sep- 
arately for the first time in 1974.7 Exports 
of selenium metal in 1974 totaled 166,206 
pounds, valued at $2,013,322, with an 
average value of $12.11 per pound. Ship- 
ments to West Germany (30%), the 
Netherlands (16%), Belgium (13%), the 
United Kingdom (12%), Australia (6%), 
Canada (4%), and France (4%) ac- 
counted for the majority of all exports 
with the remainder exported in lots of 
6,000 pounds or less to 13 other countries. 


æ U.S. Food and Drug Administration. Selenium 
in oul Feed. Federal Register, v. 39, No. 5, 
Jan. 8, 1974, pp. 1355-1358. 

71 Metals Weck. V. 45, No. 48, Dec. 2, 1974, 7. 

22 U.S. Department of Commerce. Foreign Trade 
Statistics. Classification of Exports. Sec. Chemi- 
1975 Schedule B, Selenium Metal, code 513.290, 

4. 


Table 10.—U.S. exports of selenium 


in 1974, by country 
(Thousand pounds and thousand dollars) 


Quan- 

Country tity Value 
Argentina 8 24 
Australia 2... . 222-2222 --- 10 92 
Belgium "ue e 22 834 
Brazil EEN () 1 
Canada ———— Ls 7 114 
China, People's Republic of C) 1 
France 26:29 5201 ee sas 7 77 
Germany, Wett 50 510 
Indonesia 1 8 
Ci ³˙¹¹wAm 88 6 56 
Japan d. Ve oe ee cien 1 4 
Korea, Republic of ...........- 1 9 
Malaysia 1 24 
Mexico ..... LL -2-222222222.-- 4 89 
Netherland 27 886 
New Zealand ...............-- (1) 6 
South Africa, Republic of 5 76 
Soil 5 ee eee eee 1 18 
Switzerland „ (1) 1 
United Kingdom .............- 20 20238 
Total liic 166 2,018 


1 Less than !4 unit. 
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Selenium imports for consumption in- 
creased 5196 to 837,191 pounds and the 
value of imports increased 88% over that 
of 1973 to $10,555,973. The average value 
of unwrought, waste and scrap selenium 
imported during the year was $12.74 per 
pound and for selenium dioxide $10.42 per 
pound. Canada supplied 87% of all sele- 
nium imported, with the remainder coming 
from Japan (5%), Belgium (3%), Nor- 
way (2%), and nine other countries (3%). 
In addition to the above, 712 pounds of 
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selenium salts valued at $18,105 and 3,356 
pounds of unspecified other selenium com- 
pounds valued at $36,827 were imported 
into the United States in 1974. 

U.S. tariff schedule items 632.40, sele- 
nium metal, unwrought, other than alloys 
and waste and scrap; 420.50, selenium 
dioxide; and 420.52, selenium salts; were 
duty free at yearend. The duty on item 
No. 420.54, other selenium compounds, 
was 5% ad valorem. 


Table 11.—U.S. imports for consumption of selenium in 1974, by country 
(Thousand pounds and thousand dollars) 


Country Quantity Value 
Unwrought, waste and scrap: 

Dunn N e EE 23 899 
gE Ee See Pee EE EE T 685 8,030 
OES . PEER ATR 5 103 
IMEEM Ze MI 8 

Dp UT ET VPVPVVVVPPVVVVVVV VVV 42 872 
ET, EOD EUM ROE EE E EE 5 96 
C/ eebe 8 59 
ET TE ar ec cain QVO ler 2[—᷑— Eqs 16 213 
e Bos . y x . EE EE peut OS yes 2 63 
doi) We EE OE ny SCRI Soo t Pere ee (1) 1 
. ME EE NE SOA ET Dee? 2 57 
KA T ̃ Ar. ] ẽͤA—A—A—AA ]⅛—1 N 7 171 
„„ Pr r 790 10,062 

Oxide (selenium content): 

OY, ·ͥ XE. .A. W ꝶ . W a a AP NE eee 40 375 
en r...... . Se LE 4 80 
. ³˙¹Ü ͥ¹ ʃ W.. ĩͤ abr m ³ ³ 50hꝛ q E d K 3 39 
117171 mA 5 .. te AA E 47 494 


1 Less than ½ unit. 


World Review. In 1973 the United 
States continued as the leading selenium 
producer, followed by Japan. In 1974 
Japan was the leading producer with an 
output of 800,000 pounds. In both years 
Canada was the third largest producer. 
These three countries accounted for 81% 
of world selenium production in 1973 and 
78% in 1974. 

Canada. Selenium production from pri- 
mary raw materials has decreased since 
1971 as an increasing amount of copper 
production from Canadian mines is derived 
from selenium-poor ores. The major sele- 
nium producers, Canadian Copper Refiners 
Ltd. and The International Nickel Co. of 
Canada, Ltd. with annual capacities of 
500,000 pounds and 180,000 pounds of 
selenium, respectively, were unable to meet 


demand from primary production in 1973 
and 1974. In 1973 exports to all countries 
exceeded primary production by 242,000 
pounds and in 1974 by 337,000 pounds. 
In 1973 Canada consumed only 22,000 
pounds of selenium domestically. 

Japan. Japan continued to import large 
tonnages of copper concentrates under 
long-term contract arrangements with pro- 
ducers in Australia, Canada, and Latin 
America which ensured it of large supplies 
of raw selenium-bearing materials. During 
periods of depressed market conditions 
such as occurred in both copper and sele- 
nium in late 1974 the Japanese continued 
to refine the copper and associated slimes 
in order to keep on top of the fixed volume 
of raw materials flowing into the country. 
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Table 12.—Selenium: 
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World refinery production, by country 


(Thousand pounds) 


Country 1972 1978 19749 
,, v d ß 81 r e 90 * 95 
Belgium-Luxembourg nn) LL LLL LLL 444 : 120 : 381 : E 

C TEE E EE 8 
Finland ĩĩõĩ«˙èi m . . 11 20 e 22 
JADAN EE i EE a oa 788 156 800 
%%% ny eM hky 97 86 110 
„ d ISP b. 18 17 817 
%% ³01Owũè1 «˙²m; ]ð d ⁰ͥ⁰dʒdp ] V dd 92 * 120 3120 
United States concor eame Uu e 739 796 644 
% so oe Adydddddddddddddſdddddddddddd ELE 90 95 99 
)J oS ee eee pO r 2,721 2,626 2,621 

* Estimate. P Preliminary. r Revised. 


, Insofar as possivie data relate to refinery output only; thus countries that produce selenium con- 
tained in copper ores, copper concentrates, blister copper and/or refinery residues, but do not re- 
cover refined selenium are excluded to avoid double counting. 


3 Net exports (exports minus imports). 


3 Refinery output from all sources, including imports and secondary sources. 
* Recoverable selenium content of the blister copper treated at domestic refineries, plus refined 


selenium from domestic primary material. 


Technology.—4A U.S. patent was issued 
on à solvent extraction process used to re- 
cover selenium from an aqueous, offgas 
scrubber solution from the roasting of 
molybdenite. The process uses a tertiary 
amine to extract metal values. Molyb- 
denum and rhenium values are stripped 
with aqueous sodium carbonate and then 
selenium values with an aqueous solution 
of ammonium hydroxide or sodium sulfite.™ 

As an offshoot of research to develop an 
organic material that would be a supercon- 
ductor at or above room temperature, a 
new crystal has been designed by replacing 
sulfur atoms with selenium atoms jn a 
solid organic crystal. The new crystal con- 
ductor is one of the most electrically con- 


ductive organic metals so far reported and 
retains this behavior at lower temperatures 
(40'K) than any other material.* 

Baltrusaitis," also noted that a European 
battery manufacturer has developed a lead- 
selenium alloy which helps to eliminate 
gas discharge and reduces antimony re- 
quirements. In this application, selenium 
is being tested in competition with calcium 
for performance in maintenance-free bat- 
teries. 

A comprehensive reference book on sele- 
nium was published in late 1974 covering 
the history, occurrence, extraction, prop- 
erties, biochemical and agricultural aspects, 
toxicology, analytical chemistry, and five 
chapters on end use applications." 


TELLURIUM ?' 


Domestic tellurium production of 191,000 
pounds in 1974 was 2196 below that of 
1973. The primary producers shipped 
157,000 pounds of tellurium to consumers 
in 1974, a decrease of 4596 from 1973. 
Producer stocks increased 5596 to 87,000 
pounds. The level of imports increased 
131% to a record high of 164,000 pounds 
in 1974. 


733 Carey, C.D., and RN Platzke. Solvent Ex- 
traction Recovery of Selenium from Molybdenite. 
U.S. Pat. 3.848,069, Nov. 12, 1974, 4 pp. 

24 Chemical and Engineering News. IBM Develops 
Solid Organic Conductors. v. 52, No. 39, Sept. 
30. 1974, pp. 18-19. 

2 Work cited in footnote 17. 

% Zingaro. R.A., and WC Cooper (ed.). 
Sclenium. Van Nostrand Reinhold Co., New York, 
1974, 835 pp. 

17 Prepared. by George J. Coakley, physical 


scientist. 
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Table 13.—Salient tellurium statistics 
(Thousand pounds of contained tellurium) 
1970 1971 1972 1978 1974 
United States: 
Production Aere 158 164 257 241 191 
Shipments to consumer 209 168 271 287 157 
Imports for consumption 64 30 146 71 164 
Apparent consumption nn 278 193 417 358 821 
Stocks, Dec. 81, producer ................... 128 116 102 56 87 
Producers price: Average per 
pound, commercial grade $6 $6 $6 $6.05 $8.34 
World: Production ..........-...--......-.--..- 367 320 r 896 T 446 862 


r Revised. 


Domestic Production. Tellurium was re- 
covered as a byproduct of electrolytic 
copper refining by: AMAX Copper, Inc., 
Carteret, N.J.; American Smelting and 
Refining Company (ASARCO Incorpo- 
rated), Baltimore, Md.; and The Ana- 
conda Company, Perth Amboy, N.]. Com- 
mercial grade tellurium was produced 
from the precious-metal-rich anode slimes 
shipped from other domestic copper re- 
finery tankhouses. High-purity tellurium, 
tellurium master alloys, and tellurium 
compounds were produced by primary and 
intermediate processors from commercial- 
grade metal and tellurium dioxide. Lower 
production of tellurium in 1974 was at- 
tributed to a combination of the copper 
industry strike in July and August and 
lower tellurium content of ores being 
mined. Construction of ASARCO's new 
copper and copper byproducts refinery in 
Amarillo, Tex., was on schedule and start- 
up is expected in early 1976 at which time 
the Baltimore facility will be phased out. 
Anaconda was reportedly considering clos- 
ing its Perth Amboy refinery in 1975. 

Consumption and Uses.— Apparent con- 
sumption of tellurium for the year as indi- 
cated by producer shipments to consumers 
and imports for consumption decreased 
10% to 321,000 pounds from 1973. The 
decrease can be related to the general 
slowdown of the U.S. economy, particu- 
larly in the second half of the year. Manu- 
facturers were working off inventories and 
there was less consumer buying of the 
iron, steel, and copper products which 
consumed most of the tellurium. Tellurium 
consumption by end use in 1974 was 
estimated as follows: Iron and steel pro- 
duction, 7096; nonferrous metal produc- 
tion, 1976; chemical uses, 6%; and other 
uses including rubber manufacturing, 596. 
Tellurium is used in its elemental state 
as a free-machining agent in stainless 
steel and copper production, in the chil- 


ling of malleable cast iron, and as a cur- 
ing agent and accelerator in rubber com- 
pounding. Bismuth and lead telluride 
alloys are used in semiconductor and minor 
thermoelectric applications. Tellurium is 
used in the dioxide state in the forming 
and tinting of glass and as a chemical 
catalyst. Applications for tellurium are 
somewhat limited by the relatively small 
availability of refined material and by 
price. These factors make tellurium sus- 
ceptible to substitution, particularly by 
lead which exhibits many of the same 
machining properties as tellurium. Se- 
lenium and sulfur can substitute for tel- 
lurium in rubber compounding and se- 
lenium also substitutes in some semicon- 
ductor applications. 

Stocks.—Producers began to rebuild 
stocks in 1974 adding 31,000 pounds to 
the abnormally low 1973 stocks of 56,000 
pounds. In addition to inventories of re- 
fined tellurium there are available stock- 
piles of crude materials and impure inter- 
mediate tellurium products which are 
accumulated for refining as needed. There 
is no tellurium in the U.S. Government 
stockpile. 

Prices.—The producer price for commer- 
cial-grade powder and slab was $7 per 
pound until May 1 when the price was 
increased to $9 per pound which remained 
firm for the remainder of the year. No- 
randa Mines Limited raised the Canadian 
producer price to $10 per pound on 
November 29, 1974, however, the U.S. 
producers did not follow this change. 
Prices for high-purity tellurium ranged 
from $10 to $32 per pound depending 
upon quality and quantity. 

Tellurium is usually marketed in the 
form of minus 200-mesh powder or as 
slabs, tablets, or sticks. Normal com- 
mercial grades contain a minimum of 
99% or 99.5% tellurium. Further refin- 
ing through distillation and sublimation 
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processes produces high-purity grades 
chiefly for use in semiconductors contain- 
ing 99.95%, 99.999706, and 99.9999% 
tellurium. 

Foreign Trade.— Imports of tellurium for 
consumption in the United States in 1974 
were the highest on record, totaling 
164,000 pounds, 131% higher than in 
1973 and 73% higher than the average 
imports during 1970-74. Canada supplied 
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72% and Peru 22% of all imports. 

The 1974 U.S. tariff on TSUS Item 
No. 632.48, tellurium metal, unwrought, 
other than alloys, and waste and scrap was 
4% ad valorem and TSUS Items No. 
421.90, tellurium compounds and 427.12, 
tellurium salts was 5% ad valorem. The 
statutory tariff on these items was 25% 
ad valorem. There are no data on tel- 
lurium exports. 


Table 14.—U.S. imports for consumption of tellurium in 1974, by country 


(Thousand pounds and thousand dollars) 


Country Quantity Value 
Unwrought, waste and scrap: 

Canada SN d ee Sickie Se ta es Sowa We E AM RA AM AES qu Qu em M s QU Mu miS ¼55 en ß ;ç ee wane y NE o Ge ER NE EQ UN 118 1,224 
Germany, West EE (3) 1 
Japan ĩ˙r¹?'²˙˙7˙—ũdÜ dd ðA h ß EE 6 41 
)) ³WAAA dd ³ð8A ⁵ ⁰ ⁰⁰mt E LE EE 36 289 
United Kingdom ullae degt de 4 26 
Total: ee ee 164 1,681 


1 Less than An unit. 


World Review.—The United States con- 
tinued as the world’s largest producer 
and consumer of tellurium. In 1974 the 
United States produced 53% of all new 
refined tellurium while the U.S. apparent 
consumption was 90% of total world pro- 
duction of 362,000 pounds. The balance 
of world tellurium output in 1974 was 
nearly equally distributed among Peru, 
Japan, and Canada. 


Fiji.— The Emperor Gold mine at Vata 


pounds, but no detailed production figures 
are yet available. This would make the 
Emperor Gold mine the world’s largest 
tellurim producer.“ Emperor has report- 
edly developed a new telluride leaching 
process which jmproves the economic 
feasibility of extracting tellurium from 
gold telluride resources, and which could 
encourage the further production of tel- 
lurium from similar deposits in Colorado 
and elsewhere in the world. 


Koula, Fiji, was scheduled to increase Mi Cajka, C.J. Selenium and Tellurium. Canadian 
annual tellurium production to 40,000 he 4 T Ra k, Preprint No. 41, 1973, Novem- 
Table 15.—Tellurium: World refinery production by country’ 

(Thousand pounds) l 

Country ? 1972 1973 1974 » 

QU TT] ͥ¹¼¹¹r Utt NE F858 393 464 
Japán ooo es ⅛ ũmdm: m.; ree v m 77 54 57 
Peru ew Dit eh ewe e dec ͥ ³o e e s IU LR RO TNT 4 68 * 60 
United States: ..... ok Lac ENEE „„ serva duca 257 241 191 
Total eeben, ee o A eet T 896 446 862 

* Estimate. P Preliminary. r Revised. 


1 Insofar as possible data relate to refinery output only; thus countries that produce tellurium 
contained in copper ores, copper concentrates, blister copper and/or refinery residues, but do not 
recover refined tellurium are excluded to avoid double counting. 

2In addition to the countries listed, Australia, Belgium, West Germany, and the U.S.S.R. are 
known to produce refined tellurium, and other major copper refining nations such as Chile, 
Zaire, and Zambia may produce refined tellurium but production is not reported and available 
information is inadequate for formulation of output level estimates. 

3 Refinery output from all sources, including imports and secondary sources. 

* Recoverable tellurium content of blister copper, not necessarily recovered ín year desig- 
nated, plus refined tellurium from domestic primary metal. 
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Technology.—Copper metallurgy is likely 
to be modified or changed to minimize 
smelter air pollution, but it is uncertain 
what the effect will be on tellurium and 
selenium recovery. A change to low-pol- 
lution furnaces that capture a much 
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greater proportion of effluents would in- 
crease the quantity of byproduct tellurium 
available, while a change to in situ leach- 
ing and other hydrometallurgical methods 
for treating copper ores and concentrates 
would reduce the recovery of tellurium. 


THALLIUM 7° 


Thallium is a highly toxic metal that is 
limited in production, use, and size of 
market. 

Domestic Production.—The only domestic 
producer of thallium and thallium com- 
pounds was the Globe plant of the Amer- 
ican Smelting and Refining Company 
(ASARCO Incorporated) of Denver, 
Colo. The company recovered thallium as 
a byproduct from flue dusts and residues 
of base metal ore smelting, principally 
zinc. Production of metal and compounds 
in 1974 was about 1% of that of 1973. 
Shipments remained about the same. 

World Reserves.— Domestic and world re- 
serves of thallium in lead, zinc, and iron 
sulfide ores were 266 and 1,390 tons, 
respectively. World resources of thallium, 
not economically extractable or undis- 
covered, in zinc and lead sulfides were 
estimated at 21,672 tons.” 


Uses.—The United States consumes a 
very small fraction of total world pro- 
duction. Formerly, the principal use of 
thallium was a rodenticide. Since 1972 
thallium has been banned by Federal 
edict for all domestic pesticide use. The 
current uses for thallium are for certain 
specialized electronic components, pharm- 
aceuticals, agriculture, and for experi- 
mental purposes. 

Prices.—The price of thallium in 25- 
pound lots has been $7.50 per pound since 
December 1957. 

Foreign Trade.—U.S. imports for con- 
sumption in 1974 were 1,022 pounds of 
unwrought, and waste and scrap thallium 
valucd at $4,644 and 404 pounds of com- 
pounds valued at $4,308. The amount 
was almost twice that imported in 1973 
which totaled 541 pounds valued at 
$1,730. 


Table 16.—U.S. imports for consumption of thallium in 1974, by country 


Country of origin 


Belgium-Luxembourg 
Canada 


Germany, Wee 
Netherlands `... 
U.S.S.R 


Unwrought, 

Compounds and waste 

(groes weight) and scrap 
Pounds Value Pounds Value 
V 50 $813 25 $370 
3 BS 2 4 778 
C 258 8,042 "P s5 
3 101 453 um m 
NND MS ae a! 993 8,496 
F 404 4.308 1.022 4,644 


World Review.—World production of 
thallium is approximately 30,000 pounds 
annually. In addition to the United 
States, other major producers of thallium 
metal and compounds were Belgium, West 
Germany, and the U.S.S.R. 

Technology.—Experiments with high- 
pressure mercury vapor lamps containing 
thallium iodide continued. One worker 
produced a mercury vapor light with a 
wider spectrum than fluorescent light and 
a 5096 improvement in light intensity over 
conventional mercury lamps." A new film 


emulsion containing thallium lead, or 
gold azides capable of performing under 
extremely cold conditions prevalent in 
space was developed for the U.S. Army." 


2 Prepared by Ronald J. DeFilippo, physical 
scientist. 

* Robinson, K. Thallium. Ch. in United States 
Mineral Resources. U.S. Geol. Survey Prof. Paper 
820. 1973, pp. 631-636. 

n Poppe. K. Light Measurement on Discharge 
Lamps with Metal alide Ingredicnt. Meres. Auto- 
mat. (Hungary), i , 1973, PP; 359.362. 

Wiegand. A. (Assigned to the S. Depart- 
ment of the ici UA A Inorganic Arides as Photo- 
sensitive Materia Low 


Temperatures. U.S. 
Pat. 3,778,269, Des d 197 
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Use of thallium to change the reíractive 
index of glasses continued to be an area 
of experimentation.” 

The first known occurrence in gold ore 
of lorandite, TIAsSs was discovered in 
Nevada. The mineral, which contains an 
average of 6096 thallium, was apparently 
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part of the late-stage mineralization of 
the gold ore.™ 


33 Blair, H.D., and ME Milburg. Defect Struc- 
ture of Thallium Silicate Glass. Am. Ceram. Soc. 
J.. v. 57, No. 6, June 1974, pp. 257-260. 

* Radke, AS C.M. Taylor, R.C. Erd. and 
F.W. Dickson. Occurrence of Lorandite. TIA. 
at the Carlin Gold Deposit, Nevada. Econ. Geol., 
v. 69, No. 1, January 1974, pp. 121-123. 
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GREEN SAND 
The only U.S. producer of greensand operation with the Federal Bureau of 


(glauconite) in 1974 Was the Inversand 
Co. at Clayton, N. J., which is a subsidiary 
of Hungerford & Terry, Inc. Information 
on production and sales is withheld by the 
Bureau of Mines to avoid disclosing indi- 
vidual company data. 

Greensand was used by the parent com- 
pany in its line of water conditioning 
equipment. The finer fraction of the mate- 
rial produced, which is unsuitable for 
water conditioning, was screened out, dried, 
and sold as a soil conditioner. 

The Delaware Geological Survey, in co- 


Mines, continued its investigation of possi- 
ble uses for greensand. It was found that 
the material tested has the capacity to low- 
er the content of many heavy metal con- 
taminants in industrial waste waters. Con- 
centrations of arsenic, cadmium, chromium, 
copper, lead, silver, and zinc were greatly 
decreased; it was found that these metals 
can be easily released back into distilled 
water, suggesting that the cations are ad- 
sorbed on the surface of glauconite pellets, 
rather than exchanged within the glauco- 
nite crystal structure.” 


IODINE ° 


The world iodine picture changed dras- 
tically during 1974. At the beginning of 
the year, the market was still sluggish and 
stocks were fairly high. By yearend, de- 
mand was up sharply and a long-term 
shortage was forecast. Prices moved upward 
from between $2.06 and $2.27 per pound 
of iodine to $2.40 and $2.59. The Japanese 
were considering raising prices further to 
$2.90. U.S. imports during the first 9 
months of 1974 were as much as the full- 
year imports in 1972 and 1973. As in the 
past, imports from Japan and, secondarily, 
Chile far exceeded domestic production. 
The sole U.S. producer—The Dow Chemi- 
cal Co.—had the longest strike in its his- 
tory, but output remained at the 1973 level. 


Late in the year, a joint venture of Pitts- 
burgh Plate Glass Co. (PPG) and Amoco 
Oil Co. announced plans to develop high- 
grade iodine brines at Woodward, Okla., 
for production by yearend 1976. Ethyl 
Corp. also announced the discovery of 
similar brines nearby and may be seriously 
considering future exploitation. 

Japan continued to dominate the world 
scene despite ground subsidence and relo- 
cation problems. Production in 1974 was 

1 SE by wen F. Keyes, physical scientist. 

? Spoljaric, N., and W. A. Crawford. Removal of 
Metallic Cocaine From Industrial Waste Wat- 
ers by the Use of Greensands: A Preliminary Re- 
port 1255 Geol. Survey Open File Rept., January 

75, 12 pp. 


3 prepared by K. P. Wang, zupervisory physical 
scientist. 
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down 996 from the more than 16 million 
pounds produced in 1973. An upswing was 
not expected until 1976 or later, which ex- 
plains why increasing world shortages 
might be in the offing during the next 2 
years. The Chilean iodine situation became 
more stable with the improved internal 
situation, and resumption of shipments to 
the United States to previous high levels 
might be expected. 

Legislation and Government Programs.— 
On December 31, 1974, the Government 
strategic stockpile contained 8,011,814 
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pounds, exactly the same quantity as a 
year earlier. The stockpile objective for 
iodine was reduced to zero in early 1973. 
However, without congressional approval, 
no iodine withdrawals were possible. 

Domestic Production.—Dow Chemical 
continued to recover crude iodine from 
well brines at Midland, Mich., as a coprod- 
uct with bromine, calcium and magnesium 
compounds, and potash. A nearly 6-month 
strike ended in early September. Produc- 
tion did not suffer because “salaried” work- 
ers manned the operations. 


Table 1.—Crude iodine consumed in the United States 


1978 1974 
Crude iodine Crude iodine 
consum consumed 
Products Number um 
of Thou- Percent of T Percent 

plants sand of plants sand of 
pounds total pounds total 
Resublimed iodine ......... 6 689 12 6 544 9 
Potassium lodidlde 10 1,568 27 82 1,918 $2 
Other inorganic compounds 17 1,059 ? 19 21 1,096 18 
Organic compounds ....... 19 * 2,489 * 42 28 2,517 41 
Total .........-....-- 2 32 * 5,765 100 188 6,075 100 


r Revised. 
1 Nonadditive total because some plants produce more than one product. 


Consumption and Uses.—Based upon a 
Bureau of Mines canvass, approximately 
6.1 million pounds of crude iodine was con- 
sumed by 33 firms in 14 States. Leading 
iodine-consuming States in 1974, in de- 
scending order of magnitude, were Mis- 
souri, New Jersey, New York, and Penn- 
sylvania, which together accounted for 
three-fourths of the total crude iodine con- 
sumption. 

The canvassed information is indicative 
of the consumption pattern but is not nec- 
essarily all inclusive. Iodine and iodides 
used as catalysts and in “dissipative” uses 
in general, particularly in making synthetic 
rubber, are not well covered. Imports alone 
have been consistently higher than re- 
ported consumption, with net differences as 
follows, in thousand pounds: 1970-981; 
1971-2,473; 1972-949; 1973-348; and 
1974-1,895. Real consumption of iodine in 
the United States may have been closer to 
7 million pounds in 1974. 


Iodine consumed in making immediate 
downstream products, such as resublimed 
iodine, potassium iodide, sodium iodide, 
and organic iodine-containing compounds 
have increased slightly in recent years for 
most items. As for ultimate downstream 
uses, the major categories for 1974 were 
roughly as follows: Catalysts (that is, in 
rubber) 20%; food supplements (animal 
and fowl feed, mainly for cattle), 15%; 
stabilizers (that is, in nylon), 15%; inks 
and colorants, 15%; pharmaceuticals, 
15%; and sanitary uses, 10%. Iodine was 
also consumed in making  high-purity 
metals, motor fuels, iodized salt, photo- 
graphic chemicals, smog inhibitors, and 
lubricants. 

Prices.—]apan and Chile both raised 
iodine prices from $2.27 a pound to $2.59 
in September. Japan did so primarily be- 
cause of increases in energy costs, and Chile 
followed suit. Also, world demand exceeded 
supply late in the year. Dow Chemical held 
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its iodine price at $2.40 per pound. Quoted 
U.S. prices for iodine and iodine com- 
pounds at yearend 1974 were as follows: 


Per pound 
Crude iodine, drums .............. $2.40-$2.59 
Resublimed iodine, U.S.P., drums, 

f.o.b. works e 4.00- 5.10 
Calcium iodate, drums, delivered .. 2.60— 2.80 
Calcium iodide, 35-pound drums, 

f.o.b. works mm 6.98 
Potassium iodide, U.S.P., crystals, 

drums, 1.000-pound lots, delivered 8.45- 3.98 
Sodium iodide, U.S.P., crystals, 300- 

pound drums, freight equalized .. 38.50- 8.91 


Source: Chemical Marketing Reporter. 
Foreign Trade.—Crude iodine imported 
into the United States in 1974 rose 30% 
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in quantity compared with that of 1973, 
and total value increased 40%. The aver- 
age value of imported crude iodine rose 
from $1.72 per pound in 1973 to $1.86 in 
1974. About 7.97 million pounds of crude 
iodine was imported, 81% from Japan and 
19% from Chile. In a shortage situation, 
Chilean iodine was much more easily sold 
in the U.S. market than a year earlier. 
Imports of resublimed iodine were nominal 
as compared with imports of crude iodine, 

Tariff rates were 8 cents per pound on 
resublimed iodine and 12 cents per pound 
on potassium iodide; crude iodine enters 
the United States duty free. 


Table 2.—U.S. imports for consumption of crude iodine, by country 
(Thousand pounds and thousand dollars) 


1972 
Country 
Quantity 
II eee EEN x: 
ETS TK, osuere aate 6,207 
Total AAA 6.207 
r Revised. 


World Review. Chile. Production of 
crude iodine in 1974 as a byproduct of 
nitrates probably exceeded 2,500 tons, com- 
pared with a reported 2,435 tons in 1973. 
These tonnages reflect the combined ca— 
pacities of existing facilities. Under Chile's 
new Government, sales were being pushed, 
and a program to increase production of 
nitrates and iodine has been initiated. 
Shortage of capital funds, however, may 
delay completion of expansion projects that 
have been designed to increase capacities 
by possibly one-fourth. 

Chile's three iodine plants (and corre- 
sponding three nitrate mines) - Pedro de 
Valdivia, Maria Elena, and Victoria—were 
all owned by Sociedad Química y Minera 
de Chile, S.A. (SOQUIMICH). During 
1974, the nitrate capacity for Valdivia, 
Elena, and Victoria was approximately 
500,000 tons, 300,000 tons, and 150,000 
tons, respectively. Thus, Valdivia's iodine 
production probably was slightly larger 
than the other two combined. Valdivia re- 
mained unable to produce as much iodine 
as it could prior to a major fire in late 
1971. 

Chile regained some of its previously lost 


1973 1974 
Value Quantity Value Quantity Value 
xin 88 160 1,505 2,972 
10,184 * 6,061 r 10,426 6,466 11,877 
10,184 r 6,149 * 10,585 7.970 14.849 


market in the United States, partly because 
of the strong demand. Its pricing policy 
in 1974 was to follow Japanese quotations. 
During the first half of 1974, Chile shipped 
about 250 tons of iodine to the United 
States and 1,450 tons elsewhere. 

China, People's Republic of.—China's 
iodine output remained small, probably 
coming from operations in Amoy (Fukien 
Province), Peihai (Kwangsi Chang Pro- 
vince), and Yuncheng (southern part of 
Shansi Province). Sizable imports were nec- 
essary. Shipments from Chile to China 
probably have been about 660,000 pounds 
of iodine annually. During 1974, Japan 
exported 22,000 pounds of iodine to China, 
compared with 64,000 pounds in 1973. 

Indonesia.—Japanese firms have made 
serious efforts to develop iodine-bearing 
brackish waters in Indonesia, Ise Chemical 
Industries, Ltd.’s joint venture with Mitsui 
& Co. Ltd. and the Indonesian Government 
had a tentative target to produce possibly 
1 million pounds of iodine annually in a 
few years’ time. 

Japan.—]apan continued to be the 
world's leading iodine producer by far dur- 
ing 1974. Its output of about 7,327 tons 


1438 


of crude iodine, a 996 decline from the 
8,038 tons produced in 1973, was still near- 
ly three times that of Chile, the world's 
second largest producer. The bulk of the 
Japanese production was exported, approxi- 
mately half to the United States, which 
took 3,233 tons in 1974. Japan's other 
important iodine markets included Euro- 
pean Community countries, India, Switzer- 
land, the U.S.S.R., and Canada. 

Natural gas brines are the source of 
Japan's iodine. Eighteen plants owned by 
five manufacturing groups provided the 
entire output. All iodine plants, except for 
one in Niigata, are located around Kuhi- 
kurihama on Chiba Peninsula. About two- 
thirds of the plants are fairly old. Ise 
Chemical, with half of the country's iodine 
capacity and most of the better plants 
(seven in all), continued to operate near 
optimum capacity. Six other firms, headed 
by United Resources Co., produced iodine. 
Half of the plants of these latter companies 
were having ground subsidence difficulties 
related to withdrawal of brines and failure 
to pump adequate solutions back. 

In 1973-74, Japan's environmental agen- 
cy, the Ministry of International Trade 
and Industry, and Chiba Prefectural au- 
thorities started to implement various mea- 
sures to control ground subsidence, such as 
discouraging construction of new wells, 
abandonment of inefficient operations, man- 
datory recycling of water, and planned dis- 
charge of waste solutions. The immediate 
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consequence of these measures was reduced 
iodine output. At yearend 1974, it became 
apparent that more than a 10% drop in 
production might be expected in the com- 
ing year. To adjust to these circumstances, 
all Japanese iodine producers were search- 
ing for new raw material sources in places 
like Niigata, Okinawa, Miyazaki, and In- 
donesia, even though the grade of brines 
in these areas may not measure up to the 
80- to 100-parts-per-million quality brines 
of Chiba. 

Japan has traditionally set the price of 
iodine at levels that the traffic can bear 
without turning to substitutes. However, 
several significant developments in 1973-74 
have cut down on profitability for Japanese 
iodine producers. Weakening of the Japa- 
nese yen meant higher prices in terms of 
U.S. dollars. Labor costs rose sharply for 
iodine operations in 1974, and energy costs 
more than doubled. This explains why the 
Japanese were thinking of raising prices 
further with the expectation that the iodine 
shortage situation would persist. 

U.S. S. R. Soviet iodine production, de- 
rived from operations in the Neftechlinski, 
Black Sea, and Baku areas, probably was 
in the range from 3 to 4 million pounds in 
1974. Supplementary imports were neces- 
sary. During 1974, Japan iodine exports to 
the U.S.S.R. were about 198,000 pounds, 
compared with 330,000 pounds in all of 
1973. 


LITHIUM * 


Domestic output of lithium minerals and 
lithium carbonate, combined, increased 3% 
over that of 1973. Estimated total value of 
domestic lithium production, in the form 
of lithium carbonate and mineral concen- 
trate, was approximately $35 million. Esti- 
mated world supply was 8,000 tons as 
contained lithium. The United States con- 
tinued to produce and consume over one- 
half of the world's lithium supply. The 
Soviet Union continued as the only other 
significant producer of lithium compounds 
from indigenous minerals. Receipts of 
U.S.S.R.-produced lithium chemicals by 
selected market economy countries de- 
creased 30% to 452 tons of contained lith- 
ium. No new major producers emerged in 
the world. 

Total recorded imports of lithium min- 


eral concentrate by the United States and 
countries of the European Economic Com- 
munity decreased 24% to 26,756 short 
tons, with an estimated lithium content of 
approximately 500 tons. U.S. imports of 
lithium minerals decreased by nearly one- 
half of 3,165 tons. It was stated that any 
ending of United Nations sanctions on 
Rhodesian exports of lithium minerals 
would significantly improve the world sup- 
ply and affect the world market. 

Japan and Western European countries, 
including West Germany, the United King- 
dom, France, and others continued to pro- 
duce lithium chemicals from lithium min- 
erals, and from lithium carbonate and 
hydroxide imported primarily from the 


‘Prepared by H. B. Wood, geologist, and R. H. 
Singleton, physical scientist. 
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United States and the U.S.S.R. Japanese 
imports of lithium chemicals increased 95c 
to 686 short tons lithium content. West 
German imports of lithium chemicals de- 
creased 28% to 476 short tons lithium con- 
tent. Reported West German exports of 
lithium chemicals decreased 31% to 238 
tons of contained lithium. U.S. exports of 
lithium chemicals were not completely re- 
ported, but apparent exports (recorded im- 
ports from the United States by trading 
partner countries) increased 5% to 810 
tons lithium content. 

Construction began at Kings Mountain, 
N.C., of a new 6,000-ton-lithium-carbonate 
plant which was scheduled for completion 
in late 1976. In Canada, it was announced 
that construction of a 5,000-ton-lithium- 
carbonate plant near Bernic Lake would 
be completed by early 1977. The combined 
output of these two plants would increase 
the world supply of lithium by approxi- 
mately one-third. 

Legislation ad Government Programs.— 
The General Services Administration 
(GSA) sold 2,622 short tons of lithium 
hydroxide monohydrate during 1974. At 
yearend, 2,918 tons of lithium hydroxide 
monohydrate were held by GSA under the 
Federal Property Act. 

Domestic Production.—The two major 
lithium producers, Foote Mineral Co. 
(Foote) at its Kings Mountain mine and 
Lithium Corp. of America (Lithcoa) at its 
Hollman-Bean mine continued to mine and 
beneficiate spodumene from pegmatite 
dikes in North Carolina. Reserves were re- 
ported to be sufficient for at least 50 years 
at the current rate of production. Foote 
continued to recover lithium carbonate 
from subsurface brines at Silver Peak, Nev., 
where it increased its capacity to about 
7,500 tons per year. Lithcoa was wholly 
owned by Gulf Resources & Chemical 
Corp., and 35% of Foote was owned by 
Newmont Mining Corp. Kerr-McGee Corp. 
produced a small quantity of lithium car- 
bonate as a byproduct from processing 
Searles Lake brines for trona near Trona, 
Calif. 

Foote began construction of a 6,000-ton- 
per-year lithium carbonate plant at Kings 
Mountain, N.C. It was anticipated that 
production at this facility, utilizing the 
sulfate process for winning lithium carbo- 
nate from spodumene, would begin late 
in 1976. 

Lithcoa continued to lead the world in 
production of lithium chemicals and metal. 
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Output totaled 13,000 tons lithium carbo- 
nate equivalent (2,400 tons lithium con- 
tent) of chemicals and some lithium metal 
at its Bessemer City, N.C. plant. The plant 
processed all of the spodumene produced 
at their mine and also spodumene concen- 
trate purchased from Foote’s Kings Moun- 
tain mine, as well as lithium hydroxide 
from the GSA stockpile. Lithium chemicals 
were also manufactured by Foote from 
North Carolina spodumene and GSA-stock- 
pile hthium hydroxide at Frazer, Pa., Sun- 
bright, Va., and New Johnsonville, Tenn. 

Consumption and Uses.—Apparent con- 
sumption in the United States continued 
to increase; consumption was 18% higher 
in 1974 than in 1973. The major chemi- 
cal, lithium carbonate, was used primarily 
as an additive to molten electrolyte in 
aluminum reduction cells, mainly in the 
United States, to increase electrical effi- 
ciency and reduce fluoride emissions. Al- 
though domestic use in this new applica- 
tion doubled during the past 3 years, only 
about one-third of domestic aluminum pot- 
lines used lithium. Other uses for lithium 
carbonate included porcelain enamels, 
glasses, glazes, glass ceramics, and pharma- 
ceuticals. The Federal Drug Administra- 
tion approved the use of lithium carbonate 
as a prophylaxis for the depressive state 
of manic-depressive illness. 

Lithium hydroxide remained the second 
most important chemical product. Its main 
use, production of multipurpose heavy-duty 
greases, increased moderately. About one- 
half of domestic greases utilized. lithium 
stearate as a thickener. Use of lithium hy- 
droxide as an additive to electrolyte in al- 
kaline primary batteries continued. Use of 
lithium bromide and chloride for domestic 
adsorption airconditioning remained essen- 
tially static. Lithium chloride, used to make 
lithium metal, remained the third most im- 
portant chemical. Use of lithium fluoride 
and chloride as a flux in welding and braz- 
ing continued, as did use of lithium hypo- 
chlorite as a bleach and swimming pool dis- 
infectant. Growth in the use of lithium or- 
ganic catalysts, primarily butyllithium, was 
modest, primarily because butyllithium was 
geared to production of synthetic rubber 
for automotive use. Use of lithium metal 
in battery manufacture and organic-syn- 
thesis catalysis increased. 

The domestic use of low-iron lithium 
mineral concentrates, as well as lithium 
carbonate, as substitutes for low-iron peta- 
lite ores previously imported from Rho- 
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desia, in the production of low-expansion 
thermal-shock-resistant ceramics and other 
specialized ceramics continued to grow. 

Demand for lithium compounds in dyes, 
paints, and resin catalysts increased signi- 
ficantly. Approximately 20% of lithium 
chemical sales were for products developed 
since 1970. 

Prices.—The domestic price of ceramic- 
grade spodumene concentrate rose by ap- 
proximately 40% to $123.50 per ton at 
yearend as reported in Ceramic Industry. 
Domestic prices of lithium carbonate and 
lithium hydroxide monohydrate, the two 
predominant chemicals, increased by ap- 
proximately 40% to 79 cents and 87 cents 
per pound, respectively. The average price 
for exported lithium hydroxide monohy- 
drate was 93 cents per pound. The domes- 
tic price of lithium metal, delivered in 
1,000-pound lots, increased 15% to $9.38 
per pound at yearend. An increase in de- 
mand for lithium carbonate by the alumi- 
num industry was primarily responsible for 
the major price increases. 

Foreign Trade.—United States exports of 
lithium chemicals are not completely re- 
ported in available: trade data, with some 
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of the compounds included inseparably 
with other non-lithium-bearing compounds. 
However, review of data on imports of 
lithium compounds from the United States 
by other countries indicated that in terms 
of lithium content, lithium carbonate ac- 
counted for nearly three-quarters of these 
exports in 1974, the remainder being large- 
ly lithium hydroxide. Japan, West Ger- 
many, and France received over 90% of 
apparent U.S. exports of lithium products. 
Apparent exports to Japan increased 17%. 
Trade data wth the United Kingdom were 
not available. Approximately 1,500 tons of 
spodumene concentrate, containing an esti- 
mated 40 tons of lithium, was shipped to 
West Germany, France, Belgium—Luxem- 
bourg, and the Netherlands, an increase of 
2396 over 1973. 

Imports of lithium-mineral concentrate 
was one-half of the 1973 level at 3,165 
tons and equaled less than 2% of total 
domestic lithium mine production capacity. 
Brazil supplied 75% of the imports pri- 
marily as hand-picked petalite for use in 
low-expansion ceramicware; the balance 
was spodumene concentrate from Canada. 


Table 3.—U.S. imports for consumption of lithium mineral concentrate by country of 
origin and U.S. customs district 
1978 1974 

Coun and customs district Quantity Value Quanti Value 
SS (short (thou- hort" (thou- 
tons) sands) tons) sands) 

Baltimore district: 
. 4) tec A EPUM PNE ee 5,808 $334 2,879 $217 
South Africa, Republic of 565 4T Za aa 
Buffalo: CanaddaMan˖ E 5 es E 786 106 
Pembina: Canada 1„]„1ũä 205 51 HEN — 
! ³⁰¹¹A. ec v cu eeu De AE 6,078 482 8,165 828 
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Table 4.—Lithium metal and compounds: Apparent U.S. exports * 


(Short tons) 
Total 
Belgium- Germany, Nether- lith- 
Commodity Luxem- France West Italy Japan lands Spain Total ium 
urg cone 
tent 
1978 

Gross weight: 
Lithium carbonate ... 12 54 1,411 10 1,067 NA 45 2,599 488 
Lithium hydroxide? .. 26 896 291 51 808 22 94 1,194 196 
Lithium chloride .... NA NA 12 NA 66 NA (8 68 11 

Lithium bromide .... NA NA NA 553 NA N 553 
Lithium metal oe EH 1 7 17 NA zz 81 81 
Lithium content (total) .. 6 16 323 17 322 4 23 770 170 
1974 

Gross weight: 
Lithium carbonate ... "e" 172 1,475 NA 1,480 NA 66 3.192 599 
Lithium hydroxide * .. za 274 249 NA 412 NA 104 1,039 171 
Lithium chloride .... NA NA 19 NA (*) NA ee 19 8 
Lithium bromide .... NA NA NA NA 5163 NA NA 5168 18 


Lithium metall SS as 6 es 18 NA - 24 24 
Lithium content (total) NA 29 810 810 


NA Not available. 

1 Only in the case of lithium hydroxide are U.S. exports of lithium chemicals reported separately 
in official U.S. trade statistics. Lithium metal exports are also reported in a basket category. Data 
in this table are derived from import statistics of major trading partner countries. 

2 Officially recorded U.S. exports totaled 522 short tons, distributed as follows: Australia—26, 
Canada—24, Chile—5, Colombia—13, France—184, West Germany—38, India—6, Indonesia—16, 
Italy--3, Japan—107, Mexico—48, Netherlands—5, New Zealand—7, Pakistan—8, Philippines—27, 


the Republic of South Africa—11, Spain—5, and the United Kingdom—less than !4 unit. 


3 Legs than !4 unit. 


* Officially recorded U.S. exports totaled 599 short tons, distributed as follows: 
Belgium-Luxembourg—2, Bolivia—2, Brazil—2, Canada—23, France—124, 


Argentina—5, 
West Germany—55, In- 


dia- -2. Indonesia—6, Italy—20, Japan--1&1, the Republic of Korea—1, Mexico—21, the Netherlands 
66, Romania—5, Spain—36, Sweden—less than Le unit, and the United Kingdom 58. 
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World Review.—Brazil.—Brazil's poten- 
tial as an important source of glass- and 
ceramic-grade lithium ores was further ex- 
plored by Companhia Estanifera do Brazil, 
and 29 outcrops have been discovered in 
the province of Minas Gerais. Small 
amounts of handpicked ore were produced 
for domestic consumption in manufacture 
of black-and-white television tubes. A few 
thousand tons of handpicked petalite ore 
was exported to Corning Glass Works in 
the United States, one-third less than in 
1973. Brazil produced approximately 50 
tons of lithium carbonate from the mineral 
amblygonite. 

Canada.—Successful operation of a pilot 
plant by Tantalum Mining Co. (Tanco) 
at Bernic Lake, Manitoba, demonstrated a 
method for producing a low-iron (0.1% 


Table 5.—Lithium minerals and chemicals: 


CHeported as lithium bromide plus potassium bromide; 50% of total assumed to be lithium 
e. 


Fe: O,) spodumene concentrate suitable for 
the ceramics and specialty market. A lower 
grade lithium byproduct was found suitable 
as feedstock for a lithium carbonate plant. 
Plans were announced to build, by early 
in 1977, a facility with an annual capacity 
of 5,000 tons of lithium carbonate and 
1,500 tons of low-iron spodumene concen- 
trate. Kawecki Berylco Industries, Inc., of 
New York acquired a 24.9% interest in 
Tanco in May. The largest previously 
known Canadian mine, Canada’s only sig- 
nificant past producer, located in the Val 
d'Or-Amos area of Quebec, remained 
closed pending further price increases on 
the world market. A small amount, 800 
tons, of spodumene concentrate was ex- 
ported to the United States, a fourfold in- 
crease over that of 1973. 


Estimated world supply 


(Short tons lithium content) 


Country group 1978 1974 

Market economy. countries 26.6 conn cece cnc eem maim qs mE i ci Gri iae MA. ci um ccm d dba m 6,500 6,200 
Centrally planned economy countries 1.500 1.800 
2JC»ö»; ] :ũõ ũmM!³ “.,., ]³ꝛ¹ kk ³ AAA . EE 7,000 8,000 
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Table 6.—Lithium mineral concentrate: World production by country 


(Short tons) 

Country } Mineral produced 1972 1978 1974 » 
Argentina E Not specified ......... i 64 110 e 110 
Australien suwa % ce ned a e * 1,181 244 e 220 
Brāzil? ue vorlesen c A c PRESENT i 5,808 2,879 
Canada EE Spodumen 2 Es 205 786 
Mozambidquoedũd - - -- 2. l.l. 22 Lepidolite .......------.- Fil SN EM 
Portugal. ³ĩoW¹wm ee oe ee sd EEN 1,323 1,102 992 
Rhodesia, Southern * —___._-..--.-.-_--- Not specified ..........-- r 16,000 15,000 16,000 
Rwanda mice Len —8 Amblygonite om € 26 e 80 
South Africa, Republic of ...... Spodumene ........-.---. BS ER 458 
South-West África, Territory of $° |... pee 8 4,130 5,914 6,092 


United States Not specified ...........- W W WwW 


* Estimate. P Preliminary. r Revised. W Withheld to avoid disclosing individual company 
confidential data. 

1 In addition to the countries listed, others (notably the U.S.S.R.) may produce lithium minerals, 
but available information is inadequate to make reliable estimates of output levels, 

* U.S. imports from listed producing countries. 

3 Ofncial import statistics of trading partner countries reported significantly higher imports of 
lithium-bearing minerals from Mozambique than were reportedly produced in that country. The ex- 
cess is presumably of Southern Rhodesian origin. 

* Output has not been reported since 1964, but presumably has continued at a reduced level. Lith- 
ium minerals reported produced in 1964 were petalite, lepidolite, spodumene, and eucryptite. 

5 Output has not been reported since 1966, but presumably has continued, inasmuch as a number 
of countries record imports from South Africa" which in total considerably exceed reported out- 
put of the Republic of South Africa. Estimates given represent total reported imports from South 
Africa by the United States and the European Community less the reported output of the Republic 
of South Africa. These quantities, however, may include significant amounts originating in Southern 
Rhodesia (see footnotes 3 and 4) rather than in the Territory of South-West Africa. In 1966, total 
Ee ported „ was distributed as follows, in short tons: Amblygonite—30; lepidolite—365; 
petailte—1, . 


Table 7.—Reported world trade in lithium compounds’ 
(Short tons of contained lithium) 


Source countries 


United Germany, 
Importing countries States U.S.S.R. West Other Total 
19:3 1974 1973 1974 1978 1974 1978 1974 1978 1974 
Belgium-Luxembourg: 
Carbonate re 2 Mn 18 8 6 2 7 18 28 23 
Hydroxide ......... 4 EH "3 — 23 20 2 8 29 28 
Chloride NA NA NA NA 21 21 NA NA 21 21 
Sl 6 NA 18 8 30 23 9 26 58 52 
France: 
Carbonate 10 82 40 17 22 20 m 6 72 74 
Hydroxide ......... 66 46 19 19 8 16 M 8 92 88 
Chloride NA NA NA NA 217 214 NA NA 217 214 
Metal 2 =e 2s A ES 2 6 Es 2 2 8 
Total 75 77 59 36 49 56 NA 15 183 184 
Germany. West: 
Carbonate 266 211 179 67 XX XX 67 28 601 872 
Hydroxide 49 41 10 28 XX XX 16 18 185 82 
Chloride 2 3 4 Ka XX XX (3) 1 6 4 
Met! 7 6 11 12 XX XX es E 18 18 
Ill! 323 821 264 100 XX XX 73 42 660 476 
Italy: 
Carbonate 2 NA de NA 24 17 6 8 81 25 
Hydroxide ........- 8 NA p NA 30 21 5 14 48 35 
Chloride NA NA NA NA 26 24 EN -— 36 34 
Metall 22 7 ed SE 4 3 x n 5 40 9 
Not!! 17 NA NA 4 93 42 10 21 120 18 
Japan: 
Carbonate 201 278 240 274 wes 2 1 6 442 559 
Hyd rox ide 51 68 65 28 zx Ge Es FUE 116 96 
Chloride 9 (3) Se mh E E es Lic 9 (*) 
Bromide ........... 44 418 Se on 2 GES ze im 44 413 
Me. ĩðͤ eel 17 18 EM Se (3) (3) = . 17 18 
e 322 377 305 302 (9) 2 1 5 628 686 


See footnotes at end of table. 
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Table 7.—Reported world trade in lithium compounds '—Continued 
(Short tons of contained lithium) 


Source countries 


United Germany, 
Importing countries States U.S.S.R. W est Other Total 


— —— Z — —— — ö — 


197 1974 1973 1974 1978 1974 1978 1974 1978 1974 


Netherlands: 
Cu rbonnt NA NA NA NA 19 38 (35) NA 859 33 
Hydroxide 4 NA 6 NA 4 NA 1 11 14 11 
Chloride NA NA NA NA 211 211 NA NA 211 211 
Ml! NA NA NA NA 21 NA NA NA 31 NA 
Total 22 os ease 4 NA 5 NA 25 14 1 11 35 25 
Spain: 
Carbonate 8 12 RN m (3) e 1 2 (*) 8 18 
Hydroxide ......... 16 17 xd; (3?) 7 9 (3) 1 22 27 
Chloridlde (3) SH E Ge (3) (3) (3) (3) (3) (3) 
£ — a Od 00 -- Or (9 
Total ame mo 23 29 M (4) 7 10 (3) 1 80 40 
Other countries: 
Carbonate NA NA NA NA 057 628 NA NA 957 628 
Hydroxide ......... NA NA NA NA 980 9 42 NA NA *80 $42 
Chloride NA NA NA NA 94 97 NA NA 64 67 
etal .. ll. etuer) NA NA NA NA ie 14 NA NA ad 14 
l ee NA NA NA NA 414] 991 NA NA 141 91 
Total 7: 
Carbonate 488 599 472 $61 8118 873 70 64 1,148 1,097 
Hydroxide ........- 196 171 159 V 8152 $108 24 65 631 409 
Chloride 11 3 4 2s 539 587 (3) 1 64 41 
Bromide 2 44 $13 WS Tx - TN i e 44 413 
Metal ees Serge 31 24 11 16 36 820 Gg 7 18 67 
al! 770 810 646 452 845 238 94 121 1,855 1,627 


NA Not available. XX Not applicable. 

1Compiled from import statistics of listed importing countries except where otherwise noted. Con- 
versions to lithium content from reported gross weights were accomplished through the use of the 
following conversion factors: Lithium carbonate—multiply by 0.188; lithium hydroxide—multiply 
by 0.165; lithium chloride—multiply by 0.164; lithium bromide —multiply by 0.080. It should be noted 
that most of the reporting countries provide data for a basket category of lithium oxide and hy- 
droxide'': this has been assumed to be largely if not entirely the monohydrate of lithium hydroxide 
(Lio H. HzO) and the factor used for converting gross weight of material so reported to lithium 
content is based on this assumption. 

? Source: West German official export statistics because imports of this commodity by this coun- 
try are not reported separately. 

3 Less than !4 unit. 

Source publication reports import of lithium bromide and potassium bromide as a single figure; 
entry here is an estimate based on the assumption that half of the total was lithium bromide. 

5 Source: France official export statistics because imports of this commodity for this country are 
not reported separately. 

ê Derived by subtracting reported receipts by listed importing countries from total recorded West 
German exports. 

7 Totals of listed figures except where otherwise indicated. 

5 Recorded total West German exports. 
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Table 8.—Lithium mineral concentrate: Imports of selected countries 
by country of origin ' 
(Short tons, gross weight) 
Belgium- 
Source country Luxem- France Germany, Italy Nether- United Total 
bourg West lands States 
1978 
Producing countries: 

FAr eect .2gsoc22naxs se Se e as 3 1,102 6,808 6,405 
ann m ae ES x. m 206 205 
Mozambique ............ 7,189 1,200 E XM 3 8,650 dm 17,689 
South African Customs 

Union 295 .-x- us 931 4,418 ae 3 1,871 665 7,285 
United States 22 66 179 ut 3179 44 

Nonproducing countries: 

elgium-Luxembourg .... XX 87 = A NA ue 87 
Germany, West ; 28 8 XX 800 NA ES 831 
Netherlands 839 896 1,166 795 XX nA 2,696 

Unspecified countries ee 8 88 NA ac 99 

Del 8.178 2,683 5,774 1,183 11,302 6,073 35,198 

1974 
Producing countries: 

razil "ee ous wi E NA zi 2,379 2,879 
Canada 2 m ES xx NA E 86 
Mozambique 7,971 1,069 194 NA 3 4.368 SE 13,697 
South African Customs 

Nion eege E 2,885 8,661 NA 3 258 — 6,804 
United States am 500 NA ? 309 xX 1,868 
Nonproducing countries: 
Belgium-Luxembourg .... XX Sa e NA NA Se NA 
Germany, West (3) eg XX NA NA Sg (3) 
Netherlands 324 686 217 NA XX os 1,227 
Unspecified countries ais 182 46 417 NA Be 595 
rr 8.295 5.272 4,677 417 4,930 8,165 26,756 


NA Not available. XX Not applicable. 


1 Compiled from import statistics of listed recipient countries. 
2 Data may include minor quantities of material other than lithium minerals. 


3 Included with imports from the Netherlands. 


France.—France imported a total of 184 
short tons of lithium equivalent as chemi- 
cals and metal, primarily from the United 
States, West Germany, and the U.S.S.R., 
in order of volume; the total was virtually 
unchanged from that of 1973. Approxi- 
mately 5,000 tons of lithium-mineral con- 
centrate, twice as much as in 1973, was 
imported, primarily from the Republic of 
South Africa and Mozambique, but includ- 
ing 500 tons from the United States. 
Rhóne-Poulenc produced lithium com- 
pounds, mainly hydroxide, for grease manu- 
facturing. Lithium chemical exports, main- 
ly hydroxide, totaled 20 tons of lithium 
equivalent, mainly to West Germany. 

Germany, West.—As Europe's largest 
producer of secondary lithium salts, West 
Germany imported a total of 476 short tons 
of lithium equivalent, mainly as lithium 
carbonate and lithium hydroxide, primarily 
from the United States and the U.S.S.R. 
Imports were 2856 less than 1973. Thc 
main reduction was in receipts from the 
U.S.S.R. Approximately 5,000 tons of lith- 


ium mineral concentrate was imported in 
1974, about 20% less than in ,1973; the 
principal supplier was South Africa, but 
600 tons of spodumene concentrate was 
imported from the United States. Metall- 
gesellschaft AG at Langelsheim produced 
lithium hydroxide, butyllithium, lithium 
halide and lithium metal, using lithium 
carbonate as the major feedstock. A total 
of 238 tons of lithium equivalent was ex- 
ported in lithium chemicals, a 3156 reduc- 
tion from 1973. Twenty short tons of lith- 
ium metal was exported, primarily to 
Switzerland. 

Japan.—A total of 686 tons of lithium 
equivalent as chemicals and metal was im- 
ported primarily from the United States 
and the U.S.S.R.; this represented a 9% 
increase over 1973. A primary use of these 
chemicals was in the manufacture of lith- 
ium bromide for adsorption air condition- 
ing, demand for which was about 3,000 
tons in 1974 and a 50% rise in demand was 
estimated for 1975. Honjo Chemical Co., 
the largest Japanese manufacturer of lith- 
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ium bromide and other lithium chemicals, 
used 1,100 tons of lithium carbonate to 
manufacture lithium bromide in 1973. Ja- 
pan Lithium Co. announced plans to build 
a 1,500-ton lithium bromide plant by Au- 
gust 1975. Use of lithium carbonate in 
aluminum cells has not been extensive, only 
a few hundred tons per year. Lithium 
chemicals were also used in the manufac- 
ture of ceramics, greases, and fluxes. 

Mozambique.— Approximately 14,000 
short tons of lithium mineral concentrate 
was shipped to Western Europe, primarily 
Belgium-Luxembourg and the Netherlands, 
representing a 23% reduction from that of 
1973. 

South Africa, Republic of, and Territory 
of South-West Africa.—The annual capac- 
ity of southern Africa’s only two large 
operating mines, Helicon and Rubicon, 
located southeast of Karibib, and owned 
by S.W.A. Lithium Mines (Pty.) Ltd., a 
West German-controlled firm, was esti- 
mated to be 11,000 short tons of lepidolite 
concentrate and 2,800 short tons of petalite 
concentrate. The working life of these 
mines was determined to be 20 years. Pro- 
duction figures were not available. Exports 
of high-grade petalite to Europe remained 
high. A total of approximately 7,000 short 
tons of mineral concentrate was exported 
to Western Europe, primarily to West Ger- 
many and France, representing a 7% de- 
crease below that of 1973. 

Central Economy  Countries.—The 
U.S.S.R. produced lithium carbonate and 
hydroxide from spodumene ore. Production 
figures were not available, The U.S.S.R. 
was the only major producer of lithium 
chemicals and metal from ore other than 
the United States. Exports, measured by 
trading partner receipts, primarily lithium 
carbonate with the balance mainly lithium 
hydroxide, had risen steadily from 260 tons 
lithium content in 1968 to 646 tons in 1973 
but dropped to 452 tons in 1974. All ex- 
ported lithium hydroxide was reported to 
be void of Lis isotope. An upturn in lith- 
ium bromide demand was reported for do- 
mestic air conditioning. 

The People’s Republic of China was re- 
ported by the Canadian Mineral Resources 
Branch in 1973 to have produced 300 tons 
lithium equivalent of lithium products in 
1972. 

Other Countries Manufacture and use 
of lithium chemicals continued on a small 
scale in Italy, Belgium-Luxembourg, and 
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the Netherlands, in order of importance, 
using imported lithium carbonate and hy- 
droxide and some lithium mineral concen- 
trate as feedstock. Italy imported 73 short 
tons of lithium equivalent as chemicals and 
metal, 39% less than in 1973, primarily 
from West Germany. Italy exported ap- 
proximately 10,000 tons of lithium mineral 
concentrate to Israel in 1974. Belgium-Lux- 
embourg imported 52 tons of lithium equi- 
valent as chemicals, about the same as in 
1973, and 8,000 tons of lithium mineral 
concentrate, primarily from Mozambique, 
about the same as in 1973. The Nether- 
lands imported 25 tons of lithium equiva- 
lent as chemicals primarily from West Ger- 
many. In addition, approximately 5,000 
tons of lithium mineral concentrate was 
imported mainly from Mozambique, a 56% 
decrease from 1973. Approximately 1,200 
tons of lithium minerals was exported by 
the Netherlands, primarily to France, Bel- 
gium-Luxembourg and West Germany. Pro- 
duction and trade data on the United 
Kingdom were not available, but over 200 
tons total of lithium equivalent as chemi- 
cals was reportedly imported in 1973. 

World Reserves.—World reserves were 
estimated to contain 744,000 short tons of 
lithium; of this, 327,000 tons are located 
in the United States, 200,000 tons in the 
U.S.S.R., 100,000 tons each in Africa and 
Canada, and 17,000 tons in other countries. 
World reserves were in pegmatite dikes 
containing 0.5% to 2% lithium and in 
surface and underground brines. World 
resources were estimated to contain in ex- 
cess of 10 million tons of lithium. Although 
the United States has nearly one-half of 
the world's known reserves, it probably has 
less than 20% of the world's identified re- 
sources. 

Technology.—Development work on re- 
chargeable lithium batteries for electric 
vehicle surface propulsion and for electri- 
cal energy storage in stationary systems for 
peak-load use continued but at a less accel- 
erated rate. High corrosivity of molten lith- 
ium metal at high cell operating tempera- 
tures, typically 600° C, was a major prob- 
lem. Development of lithium alloys, such as 
lithium-aluminum, partially alleviated this 
problem in 1974, and a rechargeable lith- 
ium-sulfur cell was operated for 1,000 hours 
at Argonne National Laboratories * without 


5 Chemical & Engineering News. Coal, Biochem- 
istry in Argonnes Wider Focus. V. 52, No. 31, Aug. 
5, 1974, pp. 18-21. 
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damage to a boron-nitride fabric separator. 
An engineering analysis by Lawrence Liver- 
more Laboratory * of Lockheed's lithium- 
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water-air battery recommended further 
studies to lower the regeneration cost of 
lithium metal. 


MEERSCHAUM ' 


Crude meerschaum was not imported by 
the United States for the second consecu- 
tive year. However, imports of crude meer- 
schaum were expected to be received from 


QUARTZ 
ELECTRONIC-GRADE 


Production of cultured quartz crystal in 
1974 reached record levels by posting a 
72% increase over that of 1973 to 528,664 
pounds. Cultured quartz consumption ex- 
ceeded that of natural quartz for the fourth 
consecutive year. Consumption of both 
forms of quartz crystal increased. Imports 
of natural quartz crystal and exports of 
cultured quartz crystal also were up. Ex- 
ports of natural quartz were down 81% in 
quantity in 1974. Production of finished 
piezoelectric units increased significantly to 
35,541,110 units. 

Legislation and Government Programs.— 
The stockpile objective for electronic-grade 
quartz crystal remained at 209,000 pounds. 
Continued sales of excess quartz crystal by 
the General Services Administration led to 
a decline in the Defense Materials Inven- 
tory from 4.05 million pounds of stockpile- 
grade material at the end of 1973 to 3.82 
million pounds at the end of 1974. The 
non-stockpile-grade quartz inventory de- 
clined from 175,096 pounds in 1973 to 
4,121 pounds at the end of 1974. 

Domestic Production.— There was no re- 
ported domestic production of natural elec- 
tronic-grade quartz crystal during 1974. 
Seven companies reported production of 
cultured quartz for use by the quartz crys- 
tal cutting industry. These companies were 
P. R. Hoffman, Carlisle, Pa.: Motorola, 
Inc., Chicago, III.; Bliley Electric Co., 
Cortland, Ohio; Sawyer Research Products, 
Inc., Eastlake, Ohio; Thermodynamics 
Corp., Shawnee Mission, kans ` Western 
Electric Co., Inc., North Andover, Mass. ; 
and Electro Dynamics Corp., Shawnee 
Mission, Kans. Electro Dynamics became 
the seventh firm to commercially produce 
cultured quartz and the first to start pro- 
duction since 1970. 


Turkey and Somalia in early 1975. Turkey 
and Somalia have been the principal 
sources for the past 5 years. 


CRYSTAL * 


Cultured quartz production increased 
72% from the revised reported production 
in 1973 of 306,578 pounds to 528,664 
pounds in 1974. The increased production 
was the result of capacity expansion pro- 
grams at Thermodynamics and Sawyer Re- 
search. Thermodynamics’ program led to 
a more than doubling of capacity for 
growth of cultured quartz. Additionally, 
Thermodynamics added a complete facility 
to process its own cultured quartz. Sawyer 
Research completed installation of addi- 
tional crystal growing units, which resulted 
in an increase of its productive capacity 
by about one-third. 

Consumption and Uses.—Consumption of 
raw (uncut natural or cultured) quartz 
crystal climbed to 284,982 pounds, the 
highest total since 1967. Consumption of 
natural quartz crystal increased 23% from 
99,395 pounds in 1973 to 121,856 pounds 
in 1974. Cultured quartz consumption ex- 
ceeded that of natural quartz for the fourth 
consecutive year. Consumption of cultured 
quartz increased 9% from 149,534 pounds 
in 1973 to 163,126 in 1974. The number 
of finished crystal units fabricated from 
both forms of raw quartz increased 32% 
to 35,541,110 units in 1974. 

The 1973 production/consumption data 
were derived from reports received from 
35 crystal cutting operations in 14 States. 
Finished piezoelectric units were produced 
by 27 of the cutters; the remainder pro- 
duced only semifinished blanks. Of these, 
2 companies consumed natural quartz 
only, 20 cut cultured quartz only, and 13 
cut both natural and cultured quartz. 


* O'Connell, L. G., B. Rubin, E. Behrin, I. Y. 
Borg. J. F. Cooper, and H. J. Weisner. The Lith- 
ium- de Water. Air Battery: A New Concept for Auto- 
motive Pro ee 1 ke Livermore Laboratory, 
UCRL-51811, 1, 1975, 36 pp. 

7 Prepared Se . C. Meisinger, industry econo- 
mist. 

* Prepared by Stanley Haines, physical scientist. 
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Seventeen consumers in four States ac- 
counted for 85°c of the raw quartz crystal 
consumed in 1974. Pennsylvania was the 
leading quartz crystal consuming State 
with over 38% of the total followed by 
Kansas, lllinois, and Massachusetts. 

Piezoelectric units. were manufactured 
by 44 producers in 18 States. Seventeen of 
these producers worked from partially 
processed quartz crystal blanks and con- 
sumed no raw quartz. Seventeen plants in 
five States, Kansas, Florida, Pennsylvania, 
Illinois, and Massachusetts, supplied over 
three-fourths of the total output of fin- 
ished crystal units. Oscillator plates com- 
prised 75% of production. The remainder 
was used for filter plates, telephone resona- 
tor plates, and other items. 

McCoy Electronics Co. announced that 
it had purchased the crystal processing 
equipment from the Collins Radio Co. 
plant in Newport Beach, Calif. The equip- 
ment is being used in the Mt. Holly 
Springs, Pa., plant and also in the new 
plant in Mercersburg, Pa. 

Stocks.—Total stocks of raw quartz crys- 
tal (cultured and natural) increased 124% 
from 114,205 pounds in 1973 to 256,373 
in 1974. Of this total, 174.998 pounds was 
natural quartz, and 81,375 pounds was 
cultured quartz. 

Foreign Trade.—United States exports of 
natural quartz crystal decreased 19% 
from 205,420 pounds in 1973 to 165,837 
pounds in 1974. Exports of cultured quartz 
increased 62% from 82,241 pounds in 
1973 to 133,035 pounds in 1974. The aver- 
age price of natural quartz exported was 
$9.84 per pound; that of cultured quartz 
was $20.78 per pound. 

Imports of raw natural quartz crystal, 
valued at more than $0.50 per pound, in- 
creased 274% in quantity to 388,677 
pounds and 300% in value to $367,943 in 
1974. Quartz imported in the over $0.50 
per pound category has in the past been 
reported as electronic and optical-grade 
quartz crystal. However, as a result of 
price increases for Brazilian lasca, the non- 
electronic-grade quartz used to grow cul- 
tured quartz, almost all quartz imported 
into the United States after September 26, 
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1974, was valued at over $0.50 per pound. 
This effectively eliminated the dividing 
line in trade data between electronic and 
optical-grade quartz crystal, and lasca. 
The 389,000 pounds listed in the table as 
imports of natural quartz crystal is par- 
tially electronic-grade quartz and partially 
the lower quality lasca. Brazil supplied 
89% of the quartz crystal in this category. 
The remainder was supplied by West Ger- 
many, the United Kingdom, Israel, Can- 
ada, and Venezuela. 

Imports of quartz valued at under $0.50 
per pound totaled 1,343,236 pounds, val- 
ued at $256,405. This quartz was used to 
manufacture fused quartz and as a nu- 
trient material in the production of cul- 
tured quartz. Brazil provided all of the 
material imported in this category. 

World Review—Brazil.—On September 
15, 1974, Brazil suspended exports of all 
quartz materials due to what was believed 
to be unrealistic pricing and classification 
procedures in Brazil. The suspension was 
lifted on September 26, 1974, with the 
announcement of an export limit of 662 
short tons for lasca through December 
1974. A floor price of $3.50 per kilogram 
was set for the lasca. Brazil announced 
an export quota for 1975 of 3,859 short 
tons of lasca. The floor prices announced 
for 1975 were to be $6 per kilogram of 
first-grade lasca; $3.50 per kilogram of 
second-grade lasca; and $1.60 per kilogram 
of third-grade lasca. 

In 1974, lasca exports totaled 7,619 tons 
valued at $6.1 million. Piezoelectric-grade 
exports totaled 38 tons valued at $116,000. 

Technology.—An experiment was per- 
formed by astronauts on Skylab 3 and 4 
to see what effects zero gravity would 
have on the growth of crystals. The two 
major results of the experiments, which 
grew crystals of germanium and selenium, 
were higher quality crystals than earth- 
grown varieties and a faster growth rate. 
If such experiments could be expanded to 
include quartz, a new generation of higher 
quality quartz crystal could evolve.* 


? Chemical Engineering. Zero Gravity of Space 
1 Crystal Growth. V. 52, No. 41, Oct. 14, 1975, 
p. 8. 
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Table 9.—Salient electronic- and optical-grade quartz crystal statistics 
(Thousand pounds and thousand dollars unless otherwise noted) 


1972 1978 1974 
Imports o electronic- and optical-grade natural quartz crystal: 
Falue 332 E cec c ĩͤ . E 18 92 868 
Exports of electronic- and optical-grade quarts crystal: 
Quan tity ep dade d Cx un qwe que MR gä SED wp d? dëtt D Cs qi CURA . UPE ORO: NEN OU da: SON COND GU ND GE dé GP m 149 287 
Value or ep a dn PII II Ic lE Xl edm il IET AR E iE Li E id E MR SRI lE ͤ d MES AE E MEE SP dh 1,228 9,288 4,898 
Natural 
tity GR SEE ele xp RUP OCNP Sap SUD GNO 156 Gp AC OR a JD OP AU OR Gee EUER dae OR dC cte 90 205 166 
alue es em CD ae 22 VD. ID 228082 @ See ep e d vr d eee c OSS io SH BOP eee 587 1,933 1, 
uantity e EE 69 82 1 
Falue 6 MED IET EE E 641 1,850 2,764 
Consumption of raw electronic-grade quartz crystal .................. 189 249 285 
Netware EE 87 99 122 
JJ EE EE 102 150 168 
Production piezoelectric units, number ten thousands .. 26,555 27,006 $5,641 
r Revised. 
STAUROLITE 0 


Staurolite is a complex iron-aluminum 
silicate of uncertain and most likely vari- 
able composition. The mineral occurs as 
opaque crystals that are reddish-brown to 
black, have a specific gravity of 3.65 to 
3.77, and fall between quartz and topaz 
in hardness (7 to 8 on Moh’s scale). Aside 
from a small rock-shop trade in cruciform- 
twinned crystals from some deposits that 
are sold as curiosities or amulets ("fairy 
crosses’), all the staurolite produced com- 
mercially in the United States is a by- 
product obtained by high-intensity mag- 
netic separation of a heavy-mineral mix- 
ture recovered by E. I. du Pont de Nemours 
& Co., Inc., from beach sand in a glacial 
age deposit in Clay County, Fla. 


Formerly the staurolite concentrate was 
used only as an ingredient in portland 
cement mixtures, but more recently this 
product (which may contain minor pro- 
portions of five or six other minerals and 
averages approximately 45% AlsOs, 15% 
Fe:Os, and 30% SiO,) is being marketed 
by du Pont under two trade names, Star- 
blast” for use as a sandblast abrasive, and 
"Biasil" for mixing with bentonite and 
other substances to prepare special-purpose 
foundry sand. 

Quantitative production data are not 
released for publication, but the 1974 out- 
put of staurolite was 12% greater than that 
of 1973 while shipments increased 11% 
in tonnage and 28% in total value. 


STRONTIUM 3 


Domestic consumption of strontium on a 
strontium carbonate basis was estimated at 
25,000 tons in 1974, representing a 24% 
decrease from that of the previous year. 
Imports of strontium minerals increased 
sharply over 1973 to 38,431 tons. Imports 
of strontium chemicals, primarily from 
Canada, also increased 47% compared 
with those in 1973. 

Legislation and Government Programs.— 
The Government sold 4,052 tons of stock- 
pile-grade celestite during 1974. Govern- 


ment stockpiles contained 14,408 tons of 
non-stockpile grade at yearend.” 

Domestic Production.—Strontium miner- 
als have not been produced commercially 
in the United States since 1959. However, 
a number of firms produced strontium 
compounds from imported celestite, a 
strontium sulfate. 


10 Prepared by Me Robert Wells, physical scientist. 

n Prepared by Timothy Adams, physical scien- 
tist. 

12 General Services Administration. Stoc 


ile Re- 
port to the Congress, July-December 1974. 2 
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Table 10.— Major producers of strontium compounds, 1974 
Company Location Compounds 
Atomergic Chemetals Co Carle Place, N.Y ...........-- Various compounds. 
J. T. Baker Chemical Co 222.2222 Phillipsburg, N.J ............- Do. 
Barium 4 Chemicals, Inc «444 Steubenville, Ohio Do. 
Chemical Products Corp Cartersville, Ga 222222222 Carbonate. 
E. I. du Pont de Nemours & Co., Ine Grasselli, N.J 2 Nitrate. 
ß ß EN Modesto, Cali Carbonate, hydrate. 
nitrate. 
Hercules Ink ««4«««««« Glens Falls, N.Y T Chromate. 
King Laboratories, Ine 2 Syracuse, N 4280 Metal alloys. 
Mallinckrodt Chemical Works St. Louis, Io Various compounds. 
Mineral Pigments Corp Beltsville, Md ................. Chromate, molybdate. 
NL Industries, Inc., Tam DVL South Amboy, N.J JF.  Titanates. 


Prices.—At yearend, prices quoted in the 
Chemical Marketing Reporter were as fol- 
lows: Strontium carbonate—technical, 
bags, carlots, works, 13 to 21 cents per 
pound; strontium nitrate—bags, carlots, 
works, $15 per 100 pounds, unchanged 
from the previous year. Prices for stron- 
tium minerals are usually determined by 
direct negotiation between buyer and 
seller and are seldom published. The aver- 
age value of imported strontium minerals 
at foreign ports was $30 per short ton. 

Foreign Trade.—Imports of strontium 
minerals totaled 38,431 tons, a 42% in- 
crease over those of 1973. The material 
was imported from Mexico and Spain. Im- 
ports of strontium compounds increased 
47% over those of 1973 with 94% of the 
material coming from Canada. Quantita- 
tive data on U.S. exports of strontium 
compounds were not available. 

Consumption and Uses.—Domestic con- 
sumption of celesite in the manufacture of 
various strontium chemicals continued its 
decline from the 1971 high as carbonate 
from Canada entered the market in larger 
quantities. Quantitative information con- 
cerning consumption is incomplete; how- 
ever, one leading company reported a de- 


crease in consumption in 1974 from that of 
1973. Sales of domestically produced 
strontium carbonate to manufacturers of 
glass for color television picture tubes 
again declined. Celestite consumption in 
the manufacture of chemicals for pyro- 
technics appeared to have been stabilized. 

Miscellaneous applications for strontium 
compounds included ferrites, greases, 
ceramics, plastics, toothpaste, pharmaceuti- 
cals, paint, electronic components, welding 
fluxes, and high-purity zinc. Small quanti- 
ties of strontium metal were used by re- 
search companies. 


Table 11.—U.S. imports for consumption of 
strontium minerals, by country 


1973 1974 

Quan- Quan- 
Country tity Value tity Value 
(short (thou- (short (thou- 
tons) sands) tons) sands) 
Guatemala 18 $2 zo 8 
exico 222222 22.558 555 80,935 $875 
Spain .........- 4,409 100 7,496 270 
Total 27,040 657 88,481 1,145 


1 Strontianite or mineral strontium carbonate 
and celestite or mineral strontium sulfate. 
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Table 12.—U.S. imports for consumption of strontium compounds, by country 


1978 1974 

Country — — ut-—V 
Pounds Value Pounds Value 

Strontium carbonate, not precipitated: 
Kl! ⁵ð A/ a eine eme E d 1,666 $1,165 Se Sg 
CünadB EE 848,000 90,188 2,910,005 $274,485 
Germany, Wet 6,612 2,661 >a m 
Switzerland 3%; a ee ud — "M 2,205 647 
Total ee ees — . mess 855,178 98,994 2,912,210 276,182 

Strontium carbonate, precipitated: 

Belgium- Luxembourg SEN 19,866 19,420 - a, 
Canad? see ee e M er 9,392,386 1,026,838 12,346,082 1,867,147 
Germany, Wee one de 89,242 9,944 
Eelere 3 842,431 82,101 634,928 168,204 
Netherland e e mcm EUN Si A 421 
Switzerland. Zeien Ron . dmn iur SES 79,8366 22.157 
United Kingdom 3 SC ee 89,682 7,886 


rr 9.814.182 1.128.359 13.189.304 2.070.709 
EE t ET 


Strontium chromate: 


Belgium- Luxembourg mee EE een 22,000 19,300 


CunAdB, ege r 636,000 1 421, 000 618,450 608,351 
Nd EE PA ER D 18,488 43.075 
Germany, West ane es 74,333 78,584 
United Kingdom `. enee -=-= Siege DS es 20,000 17,262 
Total ee EE TORY r 636,000 r 421,900 813,266 661,678 
Strontium nitrate: 
S..... ³ĩW6—A 8 76,596 10,487 109,938 20,480 
Germany, Wett 1,761 729 1,100 379 
Total .......- 3 F 78.357 11.166 110,433 20,859 
Strontium compounds, n.s.p.f.: 
FPYané@: EEN Ve 2,205 4,258 2,865 6,956 
Germany, Wet 255,736 67,140 116,109 59,660 
ß mma commedia Ee E LEE E ac 1 1,770 2z ETE 
United Kingdom 5 2.070 5.040 2 814 
Total FC uns 260,011 68,208 118,976 66,930 
Grand total . r 11.643.728 1 1,728,627 17.094.189 8,095,208 
r Revised. 
Table 13.—Strontium minerals: World production by country 
(Short tons) 
Country ! 1972 1973 1974 
IIII!! ³˙A¹ ꝛw( ( ³ÄAAA woven M EE ur da ³ðA aM 2.084 * 2,100 e 2,100 
Argentina- ett m — 1.208 817 580 
JVP[(C(C(J/ ⁵²˙1¹õM y y y y E M E 65.000 65.000 60.000 
IE ] ð ⁵ dd ð . [ 330 830 
JJ! HM EEN 2 810 810 827 
Mexic voina EE EE EE ĩðͤ eege 26,923 20,143 32.568 
Pakistan. LI e eet ens a ZAS 18 8 4 
SDAIN nn due EE EE 8,818 8,818 e 8,800 
United Kingdom .............-...--.-2222.2.22222222222222222-22--2- 4,850 4,782 2.205 
Total eais oaia au ↄ 110,401 102,803 107,810 


* Estimate. P Preliminary. 

1 In addition to the countries listed, West Germany, Poland, and the U.S.S.R. produce strontium 
minerals, but output is not reported quantitatively and available information is inadequate to make 
reliable estimates of output levels. 

2 Year beginning March 21 of that stated. 


` MINOR NONMETALS 


World Review.—Canada.— Kaiser Stron- 
ttum Products Ltd. marketed. strontium 
chemicals worldwide from its plant at Point 
Edward, Cape Breton Island, Nova Scotia. 
Technical problems that hampered the 
commercial-scale production of glass- 
grade strontium carbonate appeared to be 
under control. 

Technolog- An Al-16% Si-10% stron- 
uum master alloy for modifying hypo- 
eutectic aluminum-silicon alloys, which of- 
fers substantial cost advantages over the 
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conventional sodium method, was marketed. 
Addition of the strontium master alloy was 
convenient and recovery of the strontium 
was satisfactory. Fume generation and un- 
certain recovery, major problems associ- 
ated with sodium modification, were elimi- 
nated. Additions of the new master alloy 
resulted in 20% to 100% increases in elon- 
gation and significant increases in tensile 
and yield strengths of cast and machined 
test bars.“ 


WOLLASTONITE IZ 


Wollastonite is a natural calcium meta- 
silicate, usually white or light-colored and 
sometimes acicular to silky fibrous in struc- 
turc, with a specific gravity of 2.87 to 3.09 
and a Moh's hardness of 4½ to 5. The 
mineral, useful as a ceramic raw material, 
as a filler for plastics and asphalt products, 
as a pigment and extender for paints, and 
in miscellaneous minor applications, was 
mined in the United States in 1974 by 
Interpace Corp. at an underground oper- 
ation in Essex County, N.Y. Specific output 
data were not released for publication, but 
the tonnage produced in 1974 was 2% 
less than that in 1973, while the reported 
total value was higher. Of interest in this 
regard was a communication published in 
an industrial magazine“ implying that 
current domestic production of wollastonite 
is in the neighborhood of 50,000 tons per 
year. The same letter stated that wollaston- 
ite can serve in certain applications as a 
satisfactory substitute. for asbestos, obviat- 
ing exposure of the involved workers to 


the health hazards of that material. 

Chemical Marketing Reporter, Decem- 
ber 30, 1974, quoted $43.80 per ton as the 
price for wollastonite, fine paint grade, 
bagged, in carload lots, f.o.b. works. The 
price range quoted in the December 1974 
issue of Industrial Minerals (London) for 
wollastonite (imported ground, bagged, 
CIF main European port) was approxi- 
mately equivalent to from $76 to $94 per 
ton. 

Production of wollastonite outside the 
United States in 1974 was reported at 
Lappeenranta, Finland (flotation concen- 
trate said to amount to about 7,000 tons), 
and from a newly discovered deposit near 
Sirohi, Rajasthan, India (quantity not 
specified). 


13 Modern Casting. V. 65. No 7, July 1975, p. 42. 
! Prepared by J. Robert Wells, physical scientist. 
15 Choate, L. Sctting thc Record Straight. 
Eng: and Min. J., v. 176, No. 1, January 1975, p. 


"€ Industrial Minerals (London). No. 81, June 
1974, pp. 38, 71. 
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